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Summert
opecials!

THE IG PRODUCTS...THE BIG PROGRAM...
THE BIG BACK-UP...FOR BIG SUMMER PROFITS

Here's a strong, ready-to-work program that'll help you
take advantage of the summer months for special savings
and extra sales.

Old Man Winter, Color TV, and the new Jerrold Coloraxial
reception system have given you a ready-made new
market for summer antenna installations.

To make sure your summertime Coloraxial push is a
BIG success, we've prepared a series of ad mats for you.
Use them with co-op ad money that Jerrold and your
distributor have reserved for you. These ads, in your
local paper over your name, emphasize that service is
even faster in the summer—and it costs less. With longer
daylight time to make more outdoor installations, you can
even pass on part of your savings to your customers.

In the new world of color TV, the Jerrold Coloraxial
Reception Specialist will be a big man in his community.
You can qualify now, and get shirt emblems and truck
decals that proclaim you the Coloraxial TV expert in your
area. Talk it over with your Jerrold distributor today,
and start reaping the profits on our BIG SUMMERTIME
SPECIALS.

DISTRIBUTOR SALES DIVISION
JERROLD ELECTRONICS CCRPORATION
15TH & LEHIGH AVENUE » PHILADELPHIA, PA, 19132




Don’t just stand there.

Had that shrinking-sales feel-
ing lately?—the sensation that
you've been left out in the rain?

You have. By manufacturers
who sell you the same electronic
products they sell to national
mail order catalog houses—
which in turn, advertise these
consumer products for sale at
practically the same prices you
pay for them.

The customer sees these
prices and you've lost him—
along with your reputation for
honest pricing. In the face of this
obstacle—how can you win?

Funny thing is, you can. How?

By buying from Channel
Master—a manufacturer who is
“permanently married" to the
service dealer. And turns a cold
shoulder on selling to outlets
(and their captive chain discount
stores) who advertise to consum-
ers at dealer prices.

Granted every business has

Quick.

some risks; but Channel Master
does not believe that you, as a
service dealer, should risk your
profits and your reputation—any
more than we think a consumer
should risk his neck trying to in
stall his cwn antenna, rotator,
picture tube, or even a receiving
tube.

That's why Channel Master
alone offers a complete ‘‘No-
Risk Package' to service deal-
ers: consisting of absolute
quality, and protection against
competition ... plus maximum
profit.

We believe electronic prod-
ucts and their installation is
strictly a service dealer’s busi-
ness. And what's good business
for you, is good business for us.
So why risk losing your profits
and your reputation.

Don't just stand there. Come
in out of the rain.

Get under our umbrella.

CHANNEL MASTER

Antennas, accessories, picture tubes, transistor

radios and tape recorders.

© 196%, Channe! Master Corp. Ellenville, N.Y.
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ONE SOURCE TUNG-SOL “ET”
ONE QUALITY SEMICONDUCTORS

big service with a small inventory and “service labeling”

A The Tung-Sol function-design approach helps you give
( \ makes proper selection easy and accurate. You may

never see the set you can’t repair with the Tung-Sol
“ET” line of transistors, diodes and rectifiers.

TUNG-SOL
RE C EIV IN G '-E"W power P:.P Low power NPN

g ET9

ET10
ET11

TUBES

Check your receiving tube stock,
especially the TV types. Tung-Sol
has a whole line engineered spe-
cifically for color TV! Include the
types you need with your Tung-Sol
“ET” order. The quality standards
demanded by leading set manu-
facturers are built into every
Tung-Sol component you get from
your supplier. Tung-Sol Electric
Inc., Newark, N. J. 07104,

Silicon
Rectifiers

ET200

eta00 @
ET600

Righ power PNP
ET7

You can build a reputation on Tung-Sol quality

CENTER LINE
. TUNG-SOL
QuALTy ©

TUBES TRANSISTORS DIODES RECTIFIERS
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LETTERS

TO THE EDITOR

Shell Test-o-Matics
Can you advise if the manufactur-
ers of Shell Test-o-Matic model S10
tube testers are still in business? Need
schematic information and reference
charts.
LESLIE MORGAN
N. Ft. Myers, Fla.

® See the letter from Bob Harding
here—Ed.

A ‘Dilly’

You have a fine magazine but now
and then your proof-readers overlook
something. The word ‘yellow’ instead
of ‘red’ in Fig. 3, page 46 of the excel-
lent color article in the May issue,
was a ‘dilly!’

JoHN HoOLMEs
New York, N.Y.

® This would have been a good time
for the editors to see ‘red’, eh?—Ed.

Please inform Gonty’s of Oregon
(ET letters to editor April) that Shell
Company, 112 State Street, Westbury,

PIGTURE TUBE

SAVED?

R g % - il

= . : T

~iaFadmg dull picture tubes 2
S bounce back pronto IR

with Perma-Power Briteners>%

Give new life, new brightness to aging picture tubes—
and watch your customer’s confidence in you bounce
back, too, when you sell a $4.00 britener instead of a
$70.00 tube. (Then you’re a cinch for the tube sale later.)

It’s easy with Perma-Power’s Tu-Brite. Handsomely
packaged for instant acceptance, color-coded by base
type for instant selection. The right voltage is assured.
With Tu-Brite, if the base is right, the boost is right.
Make sure you have all three models in stock.

Mode! C-202 for duodecal base CRT's.
Model C-212 for 110° button base CRT's.

Model C-222 for 110° shell base CRT’s. Net $2.25 each.

Write for free Britener Selector Chart, your guide to the base

type of every picture tube now in the field.

YES! Perma-Power Brightens Color Sets, Too. Color-Brite

Model C-501, Net $5.85 each.

b 10
MODEL C- 207~ INSTALL!|
L 8

-

?M‘?O‘W% COMPANY

5740 North Tripp Avenue « Chicago, Illinois 60646
Phone: 539-7171 (Area Code 312)
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LI, NY. is no longer in existence.
It is hard to understand why they gave
up because they made fine tube testers.
We have three of them.

We have been able to obtain new
charts from the GCS Company, 65-31
Fresh Meadow Lane, Flushing, N.Y.
for all of our Shell “Testomatic” tube
testers.

RoBERT E. HARDING
Yonkers, N.Y.

More Info Wanted

I need the names and addresses of
distributors of Grundig, Kuba, Tele-
funken, Philips and Saba for parts
and supplies, or the addresses of the
factories themselves. I am having
trouble getting parts and schematics
for German-American conversions.

A. J. MATTHEWS

Lawton, Okla.

And Still More
We have a Precision tube tester,
model 660, which needs a new tube
roll chart. We have written two let-
ters to the company and received no
answer nor the returned letters. Could
you help us with the proper address?
HowArRD WILLIAMS

Monroeville, N.J.

® Qur directory gives the address as
70-31 84th St., Glendale, LI, N.Y.
The name is Precision Apparatus
Co.—FEd.

Wants to Swap
Will any reader exchange his Jan-
uary through June 1957 ETs for new
unused ET binder?
MAURICE LINDENAUX
Pine Beach, N.J,

Another Disenchanted
In reply to the “disenchanted” TV
technician from Baltimore, he is not

alone . . . Have been giving some
serious thought to industrial elec-
tronics . . . Can you shed some light

on how to get into this field? I think
you have a good magazine. Keep up
the good work.

MIKE WINSTON
Fair Haven, N.J.

® Start studying industrial electronics
. residence or home study. Jobs
available for well trained men—Ed.

Although it is impossible to person-
ally answer every one of the thou-
sands of letters we receive every year,
keep writing — we may be able to
help you solve a frustrating problem.

ELECTRONIC TECHNICIAN



Once again, Sprague helps the TV-radio service indus-
try by solving two increasingly serious problems . . .
parts replacement in those “inaccessible” chassis nooks,
such as crowded tube sockets, as well as soldering onto
the delicate circuitry of printed wiring boards.

Mechanically sturdy and electrically reliable, the
revolutionary QUIG provides fast, expertly-soldered
connections as easy as A-B-C!

Ten times
actual size

Heat QUIG,
Connedtion Made!

| { e 4 ;
}-'.!.-;.’ o e . __ S S ==

NOBODY ELSE HAS QUIG CONNECTORS...
YOU GET 'EM ONLY FROM SPRAGUE PRODUCTS!

QUIGS 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 distributor and you’ll automatically
get your QUIG component connectors . . . the biggest

boon to the service technician since the soldering gun! s p n n G u E@

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

£5.4104
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simplest
top
quality
modular
amplifier
system

.......

NEWCOMB

TOP AUALITY CUSTOM

Newcomb's finest, the Custom K
Series is the climax of 27 years
devoted to developing and producing
the very best public address ampli-
fiers. You quickly and simply get the
combination of channels and power
you need. A power output module is
dropped into either a front-end or
booster chassis. Two electrical plug-
in connections; no soldering. Put a
cover over the top or insert the
chassis in a rack mount. You can
plug in a transistorized VU meter
accessory which has a sensitivity
control and monitor jack for crystal
headphones. The 4-channel models
have provisions for a remote control
accessory. There are 3 power ampli-
fier modules: 40, 60, and 125 watts,
and a power supply when you want
to use a front end as a mixer-
preamplifier only. There are three
preamplifier modules: 3, 4, and 5
channels, and a chassis for making
a booster amplifier out of any of the
output modules. All in all, only 14
components permit 70 combinations.
Performance is superb. Frequency
response is -1 db 20-20,000 cps;
distortion is extremely low. Custom
K amplifiers run remarkably cool.
Easy-to-trace, easy-to-service vacuum
tube construction is used through-
out. Colors are soft shades of
gray-green. Write for Catalog K-15.

NEWCOMB AUDIO PRODUCTS CO., Dept. ET-7

Hollywood, California 90038

6824 Lexington Avenue

f _I ( EDITORS’ MEMO

Dedicated To Your Interest

Hard working service-dealers and
technicians do not have time to wade
through truck loads of literature to
keep their fingers on the pulse of rap-
idly changing times—on the vitally
important scientific and technical
space-age break-throughs that fre-
quently become commonplace innova-
tions in tomorrow’s consumer elec-
tronic products. This is a job for well-
equipped specialists—a full-time job
that ELECTRONIC TECHNICIAN has
been doing for almost two decades.
It’s not a job for fly-by-nighters.

Now we have completed the major
portion of our lab expansion program
—briefly mentioned in this column
last April. We will soon be prepared
to give you even more detailed tech-
nical information on modern test,
measurement and troubleshooting in-
struments—with special emphasis on
instruments that help you increase
your troubleshooting efficiency on
color and B/W TV, Hi Fi and two-
way communications gear. And we
plan to make it easier for you to select
and use these instruments to handle
more business and make more money.

We now have the facilities for mak-
ing technical articles more helpful and
useful too. We can soon begin to give
you even more practical information
on solid-state circuitry and the latest
troubleshooting and repair techniques.
But the lab expansion is only one of a
series of improvements that we have
either completed, have in process or
plan for the future. Many of your
thousands of letters received here dur-
ing the past two years have noted and
commented on previous improve-
ments.

This entire upgrading program was
planned to give you technical infor-
mation in quantity and quality that
you cannot get elsewhere—informa-
tion to help you take competition and
the “profit-squeeze” in stride.

And the program is dedicated to
the interest of professional service-
dealers and technicians.

Here’s your KEY
to increased
sales and profits!

All tape heads do wear out.
You can build profitable
replacement business with
Nortronics heads andmount-
ing hardware—the ““pre-
sold’ line for more than 700
popular tape recorders!

Nortronics offers a

line of quality tape
head replacements with:
® The /argest variety of track
and channel styles

® The widest selection of im-
pedances and gap lengths

® The greatest versatility in
mounting

When you service tape
equipment, if the output
is down or the high fre-
quency response is lack-
ing, check the head for
these obvious defects:

o Groove worn
into head by
tape ... causes
severe loss of
highs, uneven
gain between
channels.

o Look for the
gap. If you can
see a vertical
black line divid-
ing the pole
pieces, the head
is definitely worn and should be re-
placed. If any of these defects are
found, replace with an easy-to-install
Nortronics head. For complete infor-
mation, contact your distributor, or

—write to: ~
==L, = i |
\ »
“Nortroricss ¢

8133-E 10th Ave. No., Minneapolis, Minn, 55427

ELECTRONIC TECHNICIAN



For window-size blow-ups
of this message, send 10¢ to
Sprague Products Co.,
65 Marshall St.,

North Adams, Mass.,
to cover handling

and mailing costs.

-
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HERE'S YOUR ANSWER, MR. AND MRS. SETOWNER!

999 times out of a thousand, when this
happens . . . don’t blame your service

technician!

The repair to your television receiver

made several days ago or even several

months ago probably had no relation to

the new trouble that developed today.

Actually, there are more than 300 elec-
trical parts in even a small table model
television receiver. Trouble in any one of
them might cause the picture or sound to

disappear or to be received poorly.

Take your automobile for instance.
Tuning up the motor today is no guaran-

tee against a tire blowout tomorrow!

Such a thing is easier to understand
because most of us are more familiar with

automobiles than with today’s highly com-

\|//'

WYY DOESN > MY SET 5TAY ﬂxew

Y1 You REPAIRED T LAST WEEK

NOW, THERE'S :
—— NO PICTURE., 5 9%

~—/r

\O
9-22@: e

plicated TV and radio sets. But such
unconnected troubles occur in TV and
radio nevertheless—and because they are
so hard to explain in non-technical terms,
it is always embarrassing to your service

technician when they do.

His continued business existence 1is

based on gaining the full confidence of

you and other set owners like you. Heisn’t

in business to ““‘gyp” you or to overcharge

you. His success is based on doing each

and every job to the level best of his abil-

ity, at a fair price for his skilled labor. It’s

only when you patronize the shops that

feature ‘‘bargains” at ridiculously low

prices that you need worry. Good radio

and TV service can’t be bought on the bar-

gain counter! Set owners who recognize

this aren’t likely to get “gypped.”

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS CCMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR .

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

855101
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GENERAL ELECTRIC
TV Chassis TA—Video Detector, 1st and 2nd Video Amplifiers Circuif
Operation

The IF signal which is present across the primary
of T107 is inductively coupled to the secondary winding
and is detected by the germanium diode Y106. The
detected composite signal which contains positive going
sync and video information is dc coupled to the base
of Q7, the st video amplifier, through L109.

The entire detector circuit is above chassis ground
by approximately 1 v through the voltage dividing ac-
tion of R132 and R133 to establish the base bias on Q7.
The ac ground return path is supplied by C133 which is
in shunt with R132. The diode load resistor is R134
which is in series with L109 across the secondary wind-
ing of T107. L109 presents a series impedance to any
45 Mc information that might be present across the diode
Y106. C135 provides a low impedance path for this 45
Mc signal to chassis ground while it has little if any ef-
fect on the video signal that is present at this point in the
circuit.

Q7, the 1st video amplifier, is a silicon NPN trans-
sistor. With its associated circuitry it serves as an emitter-
follower. It has a relatively high input impedance while
it is capable of supplying a low output impedance to
furnish the necessary power at a low impedance source
to drive the 2nd video amplifier, clipper and AGC cir-
cuits.

Since there is no phase reversal through an emitter-
follower, the positive signal at the base of Q7 is also
present at the emitter. Also, the dc component of the
signal, which was preserved by virtue of the dc coupling
between the detector and the base of Q7, is present at
the emitter.

The composite signal which is present at the emitter
of Q7, the Ist video IF amplifier, contains the 4.5 Mc
FM sound signal as well as the video and sync informa-
tion. This signal is coupled to the primary winding of
T108, the audio take off transformer, by C137.

The primary winding of T108 is a series 4.5 Mc
trap. It presents a low impedance path for the 4.5 Mc
FM sound signal. The function of this trap is to re-

T T T T e L109 150 1
c,o Q7 giv

51062
I(;F I IST VIOEQ AMP|
5 = Ll had v
2V
Ri34
4700

Ri33

A

ca @ L0 T
POINT
Au0|O uu: OFF Q8 484y Lo “raw| PO

vi
PICTURE TUuBE
51063 - y
m 2ND VIDED AMP di%e 1
cz'os(,’ 6800
LISV 3 |
T0 Q12 \ ! |
|

g | )

move the 4.5 Mc FM signal from the video information
at this point, so that it does not reach the grid of the
CRT. The 4.5 Mc FM signal which is across the primary
winding of T108 is inductively coupled to the secondary
winding to drive the audio circuits which will be dis-
cussed later.

A composite video signal from the emitter of Q7 is
coupled to the base of Q8, the 2nd video amplifier, by
C138. This signal is amplified by the transistor and ap-
pears in the collector circuit across R139. The negative
vertical blanking pulse, which is supplied through R213
to the emitter of Q8, will also be amplified by the transistor
and will appear in its collector circuit across R139.

The collector voltage for Q8 is supplied from the
+90 v source through R139. The proper amount of
voltage for the base of Q8 is taken from the junction of
the voltage divider R137 and R138. C138 serves as a video
coupling capacitor and is also a dc blocking capacitor.
The series parallel connection of R142, R143, and C139
supplies emitter peaking for the 2nd video amplifier. R142
and R143 along with R145, the contrast control, provide
the emitter dc path to ground. The gain of Q8 is con-
trolled by changing the effective emitter-base bias volt-
age. This is accomplished by adjusting the contrast con-
trol R145.

The video signal which is present across the collector
load resistor, R139, is coupled to the control grid of
the CRT through L110 and C141. Positive horizontal
blanking pulses are coupled from the top of the primary
winding of T251 through R265 and Cl142 to the cathode
of the CRT.

L110, in the collector circuit of Q8, functions as a
series peaking choke while C141 serves as a coupling
and dc blocking capacitor. The cathode voltage for the
CRT is taken from R141, the brightness control, which
is connected in series with the +90 v source to ground.
R146 is the ground return for the control grid of the
CRT. Grid number three, the focusing anode, may be
connected to either +90 v or ground. The screen grid
is connected to the +90 v supply. The 10 kv high volt-
age for the anode of the CRT is supplied by the high
voltage supply.

—3t
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G-E Chassis TA, Video detector, Ist and 2nd video amplifiers.
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NOW!
OVER 2700
REPLACEMENTS

with only 13 RCA Top-of-the-Line transistors

With RCA’s “Tap-ef-the-Line” SK Replacement Series, yeu need only 13 transistors,
including two matched pairs for ready replacement of more than 2700 types. In ad-
dition, RCA’s two new SK-Series rectifiers—the SK3016 and SK3017—enable you to
replace virtually any selenium or silicon rectifiers having comparable ratings.

Stock the complete SK-Series—13 transistors and 2 rectifiers. They will provide the
answer to many of the replacement problems you face servicing auto radios, tattery-
operated pertable radios, tage recorders, hi-fi equipment, phonographs, hlack-and-
white and color TV. and other entertainmant-type equipmert using solid-state devices.

Accurate, comprehensive replacement information is given in the new 16-page RCA
“Top-of-the-Line” Semiconductor Replacement Guide SP&-202. With it you have at
your fingertips information on more than 2700 transistor types, including many of
foreign manufacture—which the 13 RCA “Top-of-the-Line" types replace.

See your RCA Cisteibutor about the RCA SK-Series, and be sure to ask for yocr copy
of the RCA Semiconductor Replacement Guide.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISGN, N. 1.

The Most Trusted Name in Electronics

“Top-of-the-Line Replacement Transistors”
pnp type, AF Driver and Output Stages SK-3010 npn type, AF Driver and Output Stages

SK-3003
SK-3004
SE-3005
SK-3006
5K-3007
SK-3008
$K-3009

(8 V Supply)

of Broadcast Receivers

pap type, AF Driver and Output Stages SK-3011 npn type, RF, IF, and Converter Stages
(15 V Supply)

of Broadcast Receivers

pnp type, RF, IF, and Converter Stages SK-3012 pnp type, Autdio Output Stages of Auto Radios
ofiBroadcasiReceivers SK-3013 Matched pair of SK-3009

pnp type, RF, IF, and Converter Stages o -

of FM and AM/FM Receivers SK-3014 Drift Field type for Output and Driver Stages

pnp type, RF, IF, and Converter Stages of Hi-Fi equipment

of All-Wave Receivers

SK-3015 Matched pair of SK-3014 RES s Le e

pnp type, RF, IF, and Converter Stages SK-3016 Silicon Rectifier for color, B/W TV, ST,

of Auto Radios

Radios, Phonagraphs

pnp type, Audio Output Stages of Auta Radios  $K-3017 Silicon Rectifier for color, B/W TV,

Radios, Phonographs




the greatest-yet the smallest-
price-and-performance package
ever to hit commercial sound

INTRODUCING NEW
COMPACT

MERCURY

PUBLIC-ADDRESS AMPLIFIERS
10, 25, 40 watts

Harman-Kardon's new compact MERCURY p.a. ampli-
fiers put out clean, fully usable rated power from a tiny
package and at a low price. You'll find wide use for
MERCURY in motels, restaurants, small apartment
houses, and other low- to medium-power installations.

Trim, metal-enclosed package (4%" x 5%" x 9%" on
all three models) fits easily on shelf, under counter—
almost anywhere. Universal microphone input on all
models allows use of either high- or low-impedance
micrcphones—no matching transformers necessary. All
input and output jacks conveniently located on rear
apron. Reliable push-pull circuitry on all three models
delivers clean, full-rated power output. Compact
MERCURY amplifiers—10 watts, 25 watts, or 40 watts
—meet or exceed their rated specifications.

Send for complete information on MERCURY—the best
dollar-for-dollar value in its price and power category.

A subsidiary of The Jerrold Corporation.

Commercial Sound Division
15th & Lehigh Avenue e Philadeiphia Pa, 19132
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TECHNICAL DIGEST

MAGNAVOX

Color TV Chassis 45 Series and 904 Series — HV Arcing or Corona

The following checks are suggested as preventive mainte-
nance for high voltage arcing or corona:

1. Check the lead dress of capacitor C118 and be
sure that the leads are dressed as far as possible away
from the focus coil.

2. Check the focus coil and if there is any evidence
of arcing on the coil, replace it.

3. Check the HV Transformer ‘tire” and if there
are any cracks or breaks in the “tire,” replace the trans-
former.

4. Check the spacing between the 6BK4 shunt regula-
tor tube and the HV transformer tire. Spacing should be
at least 38 in., if not, bend the tube mounting bracket
to provide proper space.

5. Check the 3A3 HV rectifier filament leads and be
sure that they are dressed away from the 3A3 tube and
the HV transformer. If not, tape the leads to the 3A3
socket metal support to hold them away.

6. Check resistor R118 (4.7 M) dress it away from
the ground point on the terminal board.

7. Check the spark gap terminal, which is a part
of the focus lead terminal on the HV transformer board,
and if necessary adjust it to provide a 3/16 in. gap be-
tween the terminal and the transformer core. To do this
bend the end of the terminal away from the board and
toward the transformer core.

MOTOROLA

Color TV Chassis T5-912 — Service Experience Information

Symptom: No focus at low brightness. Solution: Focus
diode lead broken off but touching lug.

Symptom: No color. Solution: Resistor R113, 3.9K in
in plate circuit of V5A, 1st video amp open.

Symptom: Poor color sync. Oscillator coil 1.913, very
critical to adjust. Solution: 3.58 Mc crystal had low activi-
ty. Should be replaced.

/PINION GEAR (A)

AREA @

(BEND HERE SLIGHTLY)

Symptom: Brightness slow to come up to normal. Solu-
tion: Video output tube, 15SHB6, was slow to warm up.
Replace tube.

Symptom: Series of vertical green bars on BW signals
while color sync or color stripe is being transmitted. Solu-
tion: Defective 3.58 Mc crystal. Replace.

Symptom: Unable to fine tune any channel. Solution:
(see drawing) Pinion gear (A) does not engage individual

ELECTRONIC TECHNICIAN



Tarzian offers

FAST, DEPENDABL
UNER REPAIR
ERVICE (waves)

Tt just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

@ Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

SARKES TARZIAN, INC.

Bloomington, Indiana

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AR
TRIMMERS ... FM RADIOS ... AM/FM RADIOS . . . AUDIO TAPE ., ,
BROADCAST EQUIPMENT

JULY 1965

E$9

ONLY

ol

INCLUDING

24-HOUR SERVICE

1-YEAR WARRANTY

See your distributor, or use the
address nearest you for fast fac-
tory repair service

537 South Walnut St.
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Bivd.
North Hollywood, Calif.
Tel: 769-2720
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our hest u IS is complet
COLOR BAR GENERATOR

with exclusive Seco stability

® 15-second warmup for your convenience ¢ Day-
long performance without variation ¢ Simple syne
control—just vertical and horizontal hold ® Work-
a-day ruggedness—crystal controlled in heavy
metal case.

MODEL 980
$119 30 pet

MODEL 980 does everything you need to set up a color TV
set * KEYED COLOR BARS for aligning and trouble shoot-
ing color circuitry — 10 standard bars * DOT PATTERN for
DC or static convergence — 54 dots * CROSSHATCH for
dynamic convergence. Overscan and linearily adjustments

6 horizontal bars. 9 vertical bars * VERTICAI, BARS for
adjusting dynamic horizontal convergence controls — 9 verti-
cal bars ¢ HORIZONTAL BARS for adjusting dynamic
vertical convergence controls — 6 horizontal bars,

2255 MODEL 990
6 6 & | $149 0

MODEL 990 gives you all the deluxe features! * ALL the
tests of the Model 980 with these extra advantages— ¢
COLOR GUN KILLER to actuate any combination of guns
* RAINBOW COLOR PATTERN to supplement keyed color
bar tests * VARIABLE DOT PATTERN with 54 or 144 dots
of adjustable size * VARIABLE CROSSHATCH with 6 or 16
horizontal bars * VARIABLE HORIZONTAL BARS with 6
or 18 lines * GREY RASTER for tests required on older sets.

{j- 1 Write for full information.
'_'_@ ' SECO ELECTRONICS
Em 3 1211 S. CLOVER DRIVE, MINNEAPOL!S, MINN. 55420
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TECHNICAL DIGEST

oscillator gears (B). To correct this condition, the front
housing of the tuner can be slightly bent in the area (C)
with pliers in the direction necessary to bring the pinion
gear closer to the oscillator gear.

PHILCO

Color Chassis 15M91 — Production Change Information

Run 1 — First Production. Run 2 — Focus rectifier
(D8) changed from part no. 34-8053-2 to 34-8053-3.
Reason: To improve focus quality. Run 3 — Horizontal
hold and tone control (VR25) changed from part no.
33-5604-39 to 33-5618-2. Reason: To improve hori-
zontal hold range. Run 4 — In the run 4 chassis a
capacitor (C41) .0t uf has been removed from the chroma
panel. The chroma panel will be identified by a red
slash on the panel. This will be a run 2 chroma panel.
In addition a .00! uf capacitor has been added between
the tuner AGC feedthru and ground. The part number
of the capacitor is 30-1238-13. Reason: To improve set
radiation supression. Run 5 — A run 3 chroma panel
is used which is identified by an orange dot on the panel.
The run 3 panel has a slight copper change which will not
affect servicing or parts replacement. The part number
of the run 3 chroma panel is 27-11018-2. Reason: To
improve spark gap protection should the CRT arc.

[

GET TOTAL COLOR )

and
TOTAL COUPLING

BLACK g
& COLOR | B
WHITE .

STEREO VHF UHF and VHF

Terminate the down-lead into the color set — couple
the remaining inputs with Wizard Electro-Magnetic/
All Channel Couplers — maximum color assurance!

This example of signal distributing superiority is
another dramatic reason why Wizards are preferred
over all other couplers—why Wizards enjoy the *first

call for couplers’.
$195
- S

THE
WIZARD 300

Electro Magnetic

ALL CHANNEL UHF/VHF/
FM/STEREO COUPLER

CHARLES ENGINEERING, INC.

Q. S. PATENT 2,915,679 3421 N. Knoll Dr., Les Angeles, California 90029
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Dive Rith Into The

’L'd
2\ i
\

SU

ALS

~ SPECI

On Fast Moving G-E Keceiving Tubes

Don’t let the summer heat slow you down. Dive into
the hot specials on popular radio and tv replacement
tube types now at your G-E distributor. He will be
giving exciting deals during July and August. You’ll
find surprises you won’t want to miss . . . and be
stocking up on the most needed tubes for summer
business.

During the summer it’s good business to make sure

* All specials available at the option of your G-E distributor.

GENERAL ELECTRIC

285-03

your customers’ radios and tv’s are in top shape. As
living moves outdoors, repairing those sets left behind
and checking those being put into increased use offer
a big opportunity.

Contact your G-E distributor* for his HOT
SUMMER SPECIALS today and put G-E tubes
to work for you during this hot business season.

DISTRIBUTOR SALES, OWENSBORO, KENTUCKY




Get the Best Matching
Transformer Kit for Coax

“COLOR-MATCH”
by Winegard

The Convenient, Easy-to-
Use Matching Transformer
Kit for Quick, Permanent
Coax Installations.

75 ohm coaxial cable is the
most permanent transmis-
sion line that can be used
in a TV antenna installa-
tion. And, because it is
shielded, it can be installed
next to metal objects, run
through conduit, and taped
to the antenna mast with-
out interfering with the TV
signal. However, to install
coax, you need the two
matching transformers in
“Color-Match”.

Model T5911M Trans-
former mounts on or
near the mast. It matches
any 300 ohm

forms the signal back to 300
ohm impedance for a per-
fect match with the set. All
mounting hardware and

connectors are included.
When you use coax, be
sure to use Winegard
“Color-Match”. Ask your
distributor or write for
spec. sheets. “Color-Match”
is another convenience
product for better TV re-

ception from Winegard.
NOTE: When running
75-ohm coaxial cable in
fringe areas, we recommend
installation of Winegard
75-ohm Colortron Antenna
amplifier Model AP275N
—twin nuvistor, or model
AP-275T—twin transistor
to compensate for the
line loss inher-

antenna to 75 7
ohm coax cable. I
The T73 trans- [}
former mounts [

| ent in all coax
U : installations.

'j- Model T-200
ONLY

conveniently -
behind any TV
set. It trans-

—F 5Q25

LIST

sz ]

"COLOR- MATCH
JEas-2

o

Model Meadel
T73 T5311M

Winegard Co.

ANTENNA SYSTEMS

3019-H Kirkwood e Burlington, Iowa
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SYNC ON BUSINESS

il T

A replacement parts package, called “Benchmate,” is
an 18 x 24 in. board containing 35 assorted circuit break-
ers, rectifiers, resistors, chemical fuses and transformers.
With each package you get a free rechargeable flashlight.
The deal is made available by Workman Electronic Prod-
ucts, Box 5397, Sarasota, Fla.

Drawer planning kits for storing small products and
parts are available postpaid direct from the factory at

$7.50. The manufacturer is Akro-Mils, 1293 S. Main St.,
Box 989, Akron, Ohio. 44309.

Power transistors, DTB-110B, are designed for home
entertainment applications. Through your Delco distribu-
tor.

UHF exact replacement transistors for TV antenna
boosters are made by Semitronics Corp. Number TV1000’s
are available at your jobber.

Portable radio listening has increased 120 percent in
the last two years, more than five times the gain reported
for total radio listening, and more than 100 million port-
able radios are in use, according to Nielsen Surveys. In
addition to portable radios, the battery market has grown
to include literally hundreds of cordless devices: clocks,
knives, TV sets, tape recorders, cameras, toys, shavers,
kitchen utensils, typewriters, lighting equipment and many
others.

Background music tape systems with 16 hour reel-to-
reel pre-recorded quarter track monophonic tape is avail-
able from Viking of Minneapolis, Inc.

L] ® ‘®

An electronics slide rule course, with a programed
series of four lessons, is offered by Cleveland Institute
of Electronics. If you want to keep up with fast-moving
developments in electronics this appears to be a good $20
investment toward your education.

ELECTRONIC TECHNICIAN



ALL NEW eron

100% Gm TESTS ..
No Emission Tgsts, )
No Compromise!

MULTI-SOCKET
SPEED... |

No Compromise
In Accuracy!

From the laboratories of the world’s leading tube
tester manufacturer comes the model 799 ‘“Mustang”’
—a completely new tube tester.

Multi-socket tube testers used to have two serious
drawbacks: circuit limitations made them obsolete
overnight and, at best, no more than 10% of their
tests were actually mutual conductance. But the
Hickok “Mustang’ doesn’t compromise; it delivers
honest mutual conductance tests. And a unique cir-
cuit approach, together with an easily replaceable
accessory socket pane!, makes it ‘‘circuit ready’ for

JULY 1965

OBSOLESCENCE
PROTECTION

Realistic, Practical

\\ No Compromise!

MORE PROFIT
Because You'll Sell
More Tubes. ..

Sell Them

Hanestly!

< MODEL 799

/ $19995

any possible new tube types.

A solid-state power supply gives increased accuracy
and dependability. An all-transistorized gas and leak-
age test circuit sets a new standard of reliability for
spotting ‘‘tricky’ tube defects that can ‘‘chew up”
your profit. You can actually read interelement leakage
to 50 megohms; gas/grid leakage effects to 0.1 pa!

We call it the ““Mustang’’ because it uses fresh, new
engineering ideas and because it gives you a real
opportunity to break into new profits.

See it at your Hickok distributor or write for circular TT799.

THE HICKOK ELECTRICAL

INSTRUMENT CO.
10566 Dupont Avenue, Cleveland, Ohio 44108

Represented in Canada by Stark Electronics, Ajax, Ontario
Internationally by Hughes International, Culver City, California
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MANUFACTURER’S
LIQUIDATION!!!

WE MUST CLOSE OUT
THESE ITEMS AT LESS
THAN OUR COST!

All are fully factory guaranteed—brand new in perfect
condition. You know the name . . . you know the equip-
ment . . . we invite you to compare these close-out
prices with any other in the field.

ACT TODAY! THIS OFFER LIMITED
TO EXISTING STOCK ONLY!

Model 800
Dealers Net Price

$169.95

Dealer Net Price
$69.95
over S000 sold
at this price

Main & Cotton Sts.
Manufacturers of Ray Jefferson Marine Products
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HI-FI STEREO ANALYZER
MODEL 800

6 INSTRUMENTS IN ONE

DYNAMIC SWEEP & SYNC
CIRCUIT ANALYZER
MODEL 820
3 INSTRUMENTS IN ONE

ORDER TODAY! SUPPLIES ARE LIMITED
No C.0.D. Send check or money order.
e s e o

7 DIVISION OF @ JETRONIC INDUSTRIES, INC.
A
Phila. 27, Pa.

e |t's an AUDIO VTVM
It’s an AUDIO SIGNAL
GENERATOR

It's an HARMONIC
DISTORTION METER
It's an INTERMODULA-
TION DISTORTION METER
It's an AUDIO QUTPUT
WATTMETER with
SPEAKER LOADS

It's a DB and NOISE
METER

o $ G995

e Horizontal and Vertical
sawtooth/square wave
generator

e Complete compatible
flyback and yoke tester

e Horizontal and Vertical
sync generator

COMPATIBLE FOR COLOR
AND
BLACK & WHITE

2. $2995

\
et

Ultrasonic System Locates Leaks in
Pressurized Communications Cable

Maintenance man probes for leaks with a compact ultrasonic detector
manufactured by Delcon Corp.

B An ultrasonic detector system is said to locate leaks
as small as 0.0001-in in pressurized communications
cable systems and reduce the man-hours for cable
maintenance by more than 50 percent in some areas.
It was said the instrument has already been field tested
for two years by a number of telephone companies.

Air or nitrogen escaping from cable leaks collides
with air molecules in the atmosphere and generates
tiny, ultrasonic hissing sounds. These sounds are far
beyond the range of human hearing. At 35,000 to
45,000 cps, they would be audible only to dogs, bats,
other animals and some insects. The device, it was
stated, can detect these high-frequency sounds from
distances up to 50 ft on noisy streets. This faint ultra-
sonic energy is translated into audible sounds and
amplified. As the telephone maintenance man moves
the probe, he listens for pronounced hissing sounds
which pinpoint the puncture.

Sensitivity of the device to leaks depends on the
pressure of the cable, the diameter of the orifice, and
the distance from the leak.

The system is already being used in industry for
checking leaks in air pressure systems and boilers, for
detecting corona, for maintaining pressure and vacuum
systems, to check air brakes and for non-destructive
testing. M

ELECTRONIC TECHNICIAN



ENITH

®

The quality goes in before the name goes on

Now available in your area...

ZENITH QUALITY SPEAKERS AND CHANGERS
FOR WORLD-FAMOUS SOUND REPRODUCTION

Zenith famous Micro-Touch® record changers, universal loud-
speakers and long:lif2 batteries meet the famous quality standards
set for Zenith *‘original’ parts . .. your assurance of the world’s
finest performance.

Wherever you are lacated, there’s a Zenith Distributor near you
who can supply you quickly on a day-to-day basis.

ZENITH QUALITY “STEREO PROFESSIONAL"”
AND “STEREO PRECISION”
MICRO-TOUCH RECORD CHANGERS

COMPLETE LINE OF ZENITH
QUALITY UNIVERSAL LOUDSPEAKERS

Full line of 32 popular sizes provide a Zenith
Quality loudspeaker for practically any purpose
... stereo, radio, TV, car radio. They’re depend-
able and rugged. Outstanding power and fre-
quency response make Zenith the finest re-
placement loudspeaker for servicemen around
the country.

With Micro-Touch 2G Tone Arm with ‘Free

- o
Floating’’ cartridge that makes it impossible to L. - . T — .
accidentally ruin records. It's the wor d’s most et = -1 Photge ST T PRI Y
imitated tone arm . .. the finest tone arm in any ¢ |
automatic changer. Finest stereo separation, ZENITH QUALITY LONG-LIFE !

finest stereo sound.

“TRANSISTOR BLEND” BATTERIES ol

i
8| Zenithlong-life batteries with **Transistor m
Blend’ electrolyte are designed specifi-
cally for transistor radios. Zenith's

Both record changers automatically plav ten 33%, §
H
E § | famous Positive Quality Control assures
@

twelve 45, ten 1624, or ten 78 RPM reccrds; auto-
matically playintermix of 10" and 12" same-speed
records. Automatic shut-off. New 11" turntable.
T Heavy-duty turntable motor reduces rumble
and wow, gives smooth, constant speed. Both
changers complete with adapter cables. ;

that all batteries meet Zenith’s high
standards. Zenith features a complete
line of batteries for transistor and port-
able radios, flashlights and farm packs.

Now display cases for Zenith Long-Life Batteries -
are available from your Zenith Distributor!

Solid walnut base with natural oil walnut color finish |
also available for both changers.

Check the Yellow Pages for the Zenith Distributor nearest you.
Or write to Zenith Sales Corporation, Parts & Accessories Division,
5801 West Dickens Avenue, Chicago, lllinois 606389,
for Distributor name and information on Zenith Quality
changers, speakers and batteries.

Specifications subject to change without notice.
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ant faster

parts action?

Mail this
coupon.

36

YES, Philco, 1 want faster, complete parts service! Tell the
nearest Philco Parts Distributor to send me information
about special Philco Parts offers, prices and facts. And tell
him to hurry!

Name

Address

S On e

City ____

State

Mail to: Philco Parts & Service Department
P. O. Box No. 3635 L
Philadelphia, Pennsylvania 19134 T

Things move fast when you order

parts from Philco. Your Philco Distributor’s
experienced parts specialists have only one
job—to get that part out to you, and fast.
Fast parts service means money to you, and
your Philco Distributor never forgets it!

He stocks direct replacement parts for just

about every model Philco TV, radio, phonograph

and record-changer ever made—plus a wide range

of national brand components and accessories

for all makes and models such as Sprague Capacitors,
Eveready Batteries, Rembrandt Antennas, G.C. Products,
Semitron Transistors, Speco Components,

Sencore Test Equipment, Colormagic Antennas.

If by chance he’s out of a part you need,

Philco’s Lifeline Emergency Service goes into action.
Your requirement is quickly transmitted to Philco’s new
National Parts Depot at Bedford, Indiana—and your
part is on its way to you by air within 24 hours or less.

If you’re not getting this kind of fast, complete
parts service, don’t you think you ought to be? Just
mail the coupon and start doing business with

your nearest Philco Parts Distributor.

PARTS & SERVICE DEPARTMENT

PHILCO

A SUBSIDIARY OF %g[/((dm%mﬂam%
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Build your business and

increase profits by

selling equipment to

update and expand

existing installations

JULY 1965

by Tnuing Green

LTV University

ELECTRONIC
TECHNICIAN

JULY 1965

ADD SALES TO YOUR
AUDIO SERVICE

B Almost every service call made
offers an opportunity for the audio
specialist, service-dealer or tech-
nician to make added profits by sell-
ing equipment to expand or update
the installation.

At the beginning, most audio
system installations are planned to
fill present and projected require-
ments. But, in time, they invariably
have to be redesigned or enlarged
to meet changing or expanding
needs. A typical case in point is a
factory installation that did not logi-
cally provide coverage for high
noise areas or outdoor paging.

Less than two years after this
particular system was installed,
the manufacturer added a new 5000
sq ft wing to the building. The new
wing housed machinery and equip-
ment that generated a high noise
level and it included a large outside
loading and shipping platform. Both
new areas required paging and talk-
back facilities. The local TV-radio
service-dealer who was called to
look at the system found existing
amplifier power inadequate to han-
dle the new arecas. He updated the
system by shifting original speaker
positions to best serve the revised
factory layout and sold the manu-
facturer a booster amplifier and a
number of high level and outdoor
speakers for the new wing. But
many amplifiers are found adequate
by technicians when they are called
to “repair” a system. Amplifier
power is often sufficient but the
number of speakers and the dis-

tribution pattern is not -efficient.
In these cases, added speakers are
the answer to the service problem.

More specifically, a system may
have a 200 w amplifier that feeds
a battery of five speakers mounted
high above the work areas, and
each speaker is placed to cover too
large an area. Now, 200 w is suffi-
cient power to handle the amplifi-
cation job and the speakers used
are the proper type for the applica-
tion. But not enough speakers are
properly positioned for adequate
sound coverage of the building
areas. You can easily solve this
problem by placing existing speak-
ers in a lower position for better
sound distribution in the smaller
areas. In addition, you can sell
your customer the required number
of additional speakers and match-
ing transformers to complete the
coverage in all areas.

Some Problems Solved

A completely obsolete audio dis-
tribution system is rare. Present day
equipment permits adding-on boost-
er amplifiers and speaker systems.
Even the control facilities are flexi-
ble to permit addition of preamps
and audio sources. Service techni-
cians who find the equipment work-
ing, but not adequately, can easily
show customers how to expand the
system’s power, distribution and
functions. Here are examples of
only two of the many possible situa-
tions and how they were solved.

Poor talkback facilities from a
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remote point. This problem usually
arises because a simple speaker
is used to cover a wide area. The
solution is to replace a single “large”
speaker with a number of smaller
paging-talkback speakers for better
pickup. Paging will be improved too
because the lower level in each of
the smaller speakers will be less
distracting to workers than the loud
blast of a single large speaker, and
the person responding to the page
will not have to shout.

A feedback problem. In most
feedback cases, the problem is
caused by the type of speaker or
microphone used. In one situation
involving a school gymnasium, an
omnidirectional rectangular horn
cluster hung from the ceiling in
the center of the gym. The system

used an omnidirectional micro-
phone, and at low levels no feed-
back occurred. But this low audio
level was insufficient to cover the
large gym area. When the level was
raised so everyone could hear, feed-
back occurred. The hard surfaces
of the gym ceiling, floor and walls,
caused reflections that easily set up
acoustic coupling between the mi-
crophone and speakers, both of
which were omnidirectional.

This problem was solved by (1)
substituting a cardioid type micro-
phone for the omnidirectional type;
(2) substituting columnar type
speakers, with similar omnidirec-
tional characteristics but with a
smaller vertical dispersion of 18
deg compared to 60 deg, for the
rectangular horns in the center

1. Cardioid dynamic microphone. 2,3,4. Paging and talk-back 25 w speakers with built-in driver
units. 5. A round directional horn. 6,7. Outdoor type columnar speakers with steel case, nylon
mesh screen and expanded metal grills. 8. Artists concept of an omnidirectional battery of
columnar speakers located in an arena boxing ring set up on the main floor area.

38

cluster; (3) installing the horns used
in the original cluster throughout
remote parts of the gym.

With the horns as added area
speakers, the new ceiling cluster
was adjusted to work at a lower
level. This changed the entire audio
distribution pattern and dispersion,
considerably reducing reflections to
the microphone. The cardioid mi-
crophone further contributed to
feedback elimination. This service
call resulted in the sale of a cardi-
oid microphone and a cluster of
columnar speakers.

Know Your Equipment

TV-radio technicians and audio
specialists should know the impor-
tant characteristics of audio equip-
ment and its application if a good
selling job is to be done. Here are
some of the things you’ll need to
know.

Rectangular vs round horns. The
one you should select will depend
on the application. The round horn
is capable of penetrating longer
distances because it has a uniform
dispersion pattern and the audio
energy is equal in both vertical and
horizontal planes. Its dispersion pat-
tern (Fig. 1) resembles a teardrop,
but the actual audio configuration
on the ground surface is a circle.
The change in pattern shifts from
circle to teardrop as the penetration
distance increases. Likewise, de-
pending on size (diameter of
mouth), the round horn has a dis-
persion angle ranging from 65 to 95
deg. Applications where round
horns are best suited include rail-
road yards, parking lots, construc-
tion sites, docks and piers, factories
with high ambient noise levels and
where deep audio penetration is re-
quired in a selected area.

Rectangular horns have a wider
horizontal dispersion characteristic
(Fig. 2). Generally, the horizontal
dispersion of a rectangular horn is
120 deg with a 60 deg vertical dis-
persion angle. The relationship of
the vertical to horizontal dispersion
angle makes the rectangular horn
more versatile.

Where the area to be covered is
wide but not too deep, for example,
the horn can be used with the hori-
zontal plane on axis. On the other
hand, if the area is narrow and deep,

ELECTRONIC TECHNICIAN



the horn can be used with the verti-
cal plane on axis. Thus, each dis-
persion pattern can be used to ad-
vantage, depending on the partic-
ular application. The rectangular
horn does not have the penetration
of round horns, but it has the ad-
vantage of covering a much wider
angle. It is ideal for installations
where ambient noise level is not
extreme and a wide area is to be
covered.

Columnar speakers. The col-
umnar speaker is a fairly recent
addition to audio communications
applications. These speakers have
been designed to provide complete
audio coverage in large outdoor
and indoor areas — solving difficult
microphone and speaker placement
problems by eliminating or dimin-
ishing the possibility of acoustic
feedback and reverberation.

Dispersion characteristics of the
columnar speakers are similar to
the rectangular horn, except that
the vertical dispersion is much nar-
rower. The columnar speaker is a
“point” sound source, in effect, and
it can be “beamed” to suit a specific
application. When used with the
narrow dispersion in a vertical
plane, it is ideal for auditoriums
and theatres and minimizes the
feedback problem to the micro-
phone on the stage. When used with
the narrow dispersion on a hori-
zontal plane, it is ideal for beaming
at wide areas. More important, a
uniform audio level exists within
the beam and the speaker is capable
of handling high power with ex-
cellent frequency response for full
range music reproduction.

Paging speakers. Smaller in size
and lower in power (25 w or less),
paging speakers provide the greatest
versatility for planning or designing
an audio system in a factory, office,
warehouse, school building or other
commercial structure. They are also
excellent for mobile public address
use where speakers must be small
for fender or roof mounting. In
building installations, the smaller
paging speaker (also used for talk-
back) can be placed strategically to
cover a designated area, even to
overcome high ambient noise levels
in that area. Paging speakers are
available in three types — the round
horn, the rectangular horn, and the
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radial horn. The difference be-
tween the round and rectangular
horns are the same as noted pre-
viously. The radial horn is mounted
like an electrical chandelier, hung
from the ceiling to cover a wide
area in a high ceiling room. Another
feature of the paging speaker is a
built-in driver unit and it is also
fitted with a swivel, mounting brac-
ket or both for casy installation.
Round horn, paging speaker mouth-
diameters range from 5% to 1114
in., and the rectangular type ranges
from 9%5 to 14 in. wide.

Most sales converted from audio
system service calls will probably
be for added speakers. This is true
because many systems are not
planned for adequate speaker cov-
erage from the beginning. When the

customer complains that the audio
is too loud in one area and too low
in another, the answer is usually
another speaker, and a lower audio
level in most cases. The type, num-
ber and speaker location are actu-
ally the criteria of the system’s per-
formance.

So, when you are on a service
call, it is important to observe how
the speakers are installed, and
whether or not they are correct for
the job. You may find the amplifier
is being driven too hard and the
speakers too loud in an effort to get
some audio out to a distant area—
but at the expense of areas closer
in. You may find that a round horn
is being utilized where a rectangu-
lar horn should be used and vice
versa. B
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INTERCOM
INSTALLATION
PRINCIPLES

Know your circuitry and how to
use switches and wire pair
combinations

by Downw Daley
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LINE TO INDIVIDUAL REMOTES

Fig. 1—A single master to remotes or to slaves.

W The first thing to consider in
setting up an intercom system is
station locations and how the wire
pairs are to be run between ther
Of course, the best time to do th-
is when the building is being frame
— then the cable can be run be-
tween the studs. Normally, how-
ever, the wires must be run ex-
ternally.

A bulky multipaired cable is
somewhat difficult to conceal and
difficult to run, hence, in some in-
stances, the versatility of the inter-
com depends on the amount of pairs
that can be run to each location.
Each pair run is assigned to one
slave, remote or master.

I once ran a full 15 pair cable
to each room while a building was
being constructed. The cable was
terminated in a recessed plug, fas-
tened by headers to the studdings.
The cover on the plug is a filed-out,
three-receptacle metal type. The in-
tercom can be expanded wherever
the nced arises by merely plugging
a remote or master into it. Three
hundred feet of cable was used,
but no noise of any consequence
was picked up on the cable. If you
are in a noisy area, however, indi-
vidual shielded intercom cable
should be used. A minimum system
would be one master and a single
pair of wires to a slave (nice for
monitoring home nurseries).

A remote, if it monitors all the
time, is called a slave. If it can’t
monitor all the time the remote will
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Fig. 2—Circuit used with one line pair and no
monitoring remote.
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Fig. 3—This remote cannot be used as a
monitor.
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Fig. 7—Switches on remotes allow selection
and contact with any master.

be called simply a remote. A vol-
ume control is usually not needed,
but if it is, a pad may be installed
in the line.

A simple single master to slaves
or remotes with a slave, is shown
in Fig. 1. The person at the slave
need only answer when paged by
the master. There’s no switch at a
slave. If communications facilities
are required in an office and the
person at the desk doesn’t care to
be monitored, and only one pair of
wires are available, the remote
shown in Fig. 2 can be used. The
buzzer, or chime, is used when the
master station wants to contact the
remote. The three position switch
at the master is held in the dc posi-
tion allowing the chime or buzzer to
alert the desired remote. After a
short “buzz” the switch is then
placed in the down position to await
acknowledgement. Then the person

ELECTRONIC TECHNICIAN
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at the remote holds down the spring-
loaded talk switch and speaks up.
No switching is done at the remote
other than holding the talk switch
down and it will be held down
throughout the conversation. All
switching is done at the master.
The remote cannot initiate a call
to the master.

If two wire pairs are available
for the remote, it can be connected
as shown in Fig. 3. One pair of
wires is connected to the master’s
output. The other wire pair is used
by the remote to talk back to the
master but the master will not be
able to monitor the remote.

The master, through the proper
switch, can alert the remote. And
the remote holds down the switch
and replies. The remote then holds
the talk switch down throughout the
conversation. This remote can orig-
inate a call to the master by simply

JULY 1965

holding the talk switch down and
speaking up.

Any two wire remote may talk
to another similar remote. The
hitch is, the person at the master
will have to act as a switchboard
operator. A remote calls the mas-
ter, for example, identifies himself
and asks to be connected to another
remote. Both remote switches at the
master, the one calling and one
called, are pulled down. Now both
remotes may talk with each other
using a push-to-talk operation. Both
sides of the conversation will be
heard at the master, however. This
system can and will handle a lot of
traffic, but if expansion is needed,
with a little change, the schematic
shown in Fig. 4 can be used. This is
a combination master-and-remote
system.

Again, depending on the number
of pairs available to any remote, any

remote system shown here can be
used. If only one wire pair is avail-
able, the system shown in Fig. 2 is
used. Of course, this remote can’t
initiate a call; it can only answer
when called.

If the system shown in Fig. 3 is
used, whenever that remote talks
back, the conversation will be heard
on all the masters in the system. To
overcome this, the masters are wired
as shown in Fig. 5 and two wire
pairs are used. This allows the re-
mote to initiate a call. One wire pair
is assigned to the remote. The sec-
ond wire pair (in dashed lines) is
connected to only one particular
master — a receptionist or switch-
board operator. This line is common
to all remotes. The remote is alerted
and used as stated previously. When
the remote wishes to initiate a call,
however, the button on the remote is

Continued on page 69
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UPGRADING
GUITAR
AMPLIFIER
SPEAKERS

Sell up on replacements in this
area and give your customers
maximum satisfaction

By #. E. Seymour

James B. Lansing Sound, Inc.

Photo 1—Ground wires and other connections are removed to allow
amplifier to be removed from the enclosure. 2—The old speaker is
removed. 3—New speaker is installed. 4—The amplifier is reinstalled
and connections made to speaker. Tubes were removed from amplifier
before photos were made.

42

B Electronic guitars are a ten-million-dollar-a-year
business and are selling at an ever increasing rate.
On the heels of the rise in popularity of this instrument
comes an opportunity for potentially higher profits for
service technicians — upgrading guitar systems.

A guitar system may be broken down into five
major components: The guitar itself, the pickup or
pickups, the amplifier, the loudspeaker and the en-
closure. Normally, the amplifier and speaker are housed
in one enclosure—called a “guitar amplifier.”

If you look at a typical mail order catalog, you
will see that a complete electric guitar outfit can be
bought for “as little as $49.95.” At the other end of
the scale, elaborate guitar systems are available at over
$1000. Obviously, a wide variation in quality exists
between the two ends of the scale and between the
various components used in systems of different prices.
The weakest link in a guitar system often proves to be
the speaker. As in any system, an overall improvement
may be made by replacing the weakest link with a
component of higher quality.

Recognizing that a top quality speaker designed
for the purpose can improve an electronic guitar system,
the leading manufacturers now offer such speakers as
extra cost options with some of their instruments.

A noticeable difference exists in audio quality be-
tween different guitar speakers, as with high fidelity
speakers. And even greater differences are noticeable
between a standard entertainment-type speaker and
one specifically designed for guitar use. These differ-
ences can be heard. These differences are also reflected
in the ability of the speaker to stand up.

Three basic requirements strongly influence the
design of a guitar speaker — loudness, tone brilliance,
and resistance to overload.

Loudness

Most guitarists demand a high audio level from
their instruments. If you have ever heard Rock & Roll
guitarists at work in a noisy night club, you can appre-
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ciate the incredible amounts of power these speakers
must put out without falling apart. The better the
ability of a loudspeaker to convert electrical power to
acoustical power, the louder it will sound with a given
amplifier. Hence, high conversion efficiency is generally
designed into guitar speakers.

The efficiency range of speakers typically found in
“guitar amplifiers” varies greatly, depending on the
manufacturer and model. Among speakers used in
guitar amplifiers it would be no problem to find one
which is four times as efficient as another. If a guitar
amplifier were brought into the shop with a low effi-
ciency speaker, replacing the speaker with one of higher
efficiency would result in an immediately noticeable
increase in volume.

Beware of Hi Fi speakers, though, when making
replacements. Some Hi Fi units available today have
efficiencies as low as 2 percent, while top quality
guitar speakers have efficiencies approaching 20 per-
cent. Apart from other characteristics which may make
them unsuitable for guitars, most Hi Fi speakers do
not have adequate conversion efficiency to be good
guitar speakers.

Tone Brilliance

A guitar produces strong harmonics, in the 500-
2000 cps range, which determines, to a great extent,
the timbre of the instrument. A speaker which is
particularly efficient in this range has a “brilliant”
sound and satisfies guitarists’ demands for good repro-
duction of complex melodies played on their instru-
ments. Guitar speakers are designed to have this “tone
brilliance.”

Resistance to Overload

This is perhaps the most stringent requirement of
guitar and bass speakers. Because of the powerful
signal generated by the initial “pluck” of the guitar
string on each note, speakers are actually called on to
handle transients many times more powerful than the

actual musical tone which follows. At the volume level
used by guitarists, these strong signals usually drive
the amplifier into clipping and well beyond its rated
power output. 50 w or more of transient power can
easily be fed to a guitar speaker from an amplifier rated
as low as 25 w.

Such transients cause long cone excursions, often
enough to drive the voice coil beyond allowable limits
of travel. In fact, a voice coil driven completely out
of the gap is often the reason for guitar amplifiers
finding their way into the repair shop. The only way
to restore such an instrument to operation is by re-
coning the speaker or replacing it completely. Typical
Hi Fi speakers with soft suspensions and long-throw
voice coils are particularly susceptible to this common
failure and as such are generally unsuitable as guitar
speakers.

Another common type of damage to speakers driven
by powerful guitar transients is cracking of the cone or
“surround” caused by repeated long-cone excursions
which result in weakening of the cone or surround
materials. Guitar speakers are designed specifically to
resist this type of mechanical breakdown.

The way a guitar speaker is designed to meet these
requirements is often evident in its physical construc-
tion and may be seen by examining the speaker. Some
of these physical features are:

1. A large voice coil diameter to permit higher
efficiency and greater power handling capacity.

2. A heavy magnetic structure to permit greater
flux density in the gap, in turn, permitting higher
efficiency.

3. A reasonably stiff cone and suspension to limit
the cone’s excursion and to lower the likelihood of
driving the voice coil from the gap.

4. A cone of low mass because it requires less
energy to be driven than a heavier cone, and is there-
fore, more efficient.

5. An edgewound aluminum ribbon voice coil,
because it is lighter in weight than a copper coil of
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the same size, and can be more efficient in the mid-
range. (A speaker designed specifically for bass instru-
ments will often have a copper voice coil since efficient
reproduction of high frequencies is not required.)

Selecting and Installing

The first step in upgrading by speaker substitution
is to determine if an improvement can be made. Does
the existing speaker have the attributes or character-
istics outlined previously? If it is lacking in any one,
an improvement can generally be made by substituting
a speaker that meets all requirements.

Selecting the replacement speaker is the most criti-
cal step in the upgrading process. Since it is impractical
to use a trial and error method with the customer
evaluating each possible speaker installed in the guitar
system, other methods must be used to select the sub-
stitute speaker. Even though a speaker exhibits some
or even all of the design features listed here, it would
be advisable to select one specifically designed for
guitars. Ultimately, the most successful substitutions
will result from using speakers which already have
attained good reputations among guitarists.

Even properly designed high quality guitar speakers
can be blown out if they are consistently overdriven.
A good way to prevent this is to advise the guitarists
how to set their volume controls. (Play some loud
passages, slowly increasing the volume settings while
looking at the speaker cone, until the speaker cone
reaches a total travel of about ¥4 inch. Then note the
settings of the controls and not exceed them in using
the instrument.) A few minutes spent with the cus-
tomer explaining this will result in fewer callbacks and
greater customer satisfaction.

Installing the speaker is generally a relatively simple
job since most original equipment and replacement
speakers have standard EIA mounting dimensions.
(The replacement should be made with the same size
speaker as in the original equipment — going to a
different size speaker seldom achieves the kind of
results wanted short of rebuilding the enclosure.) The
illustrations show a replacement which involved re-

Major differences between guitar speaker and typical ‘economy’ type.
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moving a back panel amplifier, and reverberation
unit, yet the speaker substitution took about 45 min-
utes. Seldom will it take longer.

The enclosure in which the speaker is used deter-
mines the way the speaker is coupled to the air behind
it. This in turn affects the excursion of the cone and
the effective sound radiated by the speaker. It is gen-
erally best not to modify the enclosure unless the bass
characteristics of the new speaker are radically different
from those of the speaker it replaced. Completely
closing or carefully porting an open-back cabinet might
help the low frequency output, but putting a back on
may cause ventilating problems.

A few words of caution to those who value your
watches. Big magnets generally mean strong magnetic
fields which watches do not like. Well designed speak-
ers concentrate 