


No one piece of equipment

can do more for you.

As the electronic field expands
your tube tester must do more.
TrIPLETT TUBE TESTERS

meet this demand.

More heater voltages including
3.15, 4.2 and 4.7 volts for

600 mill series string heaters.
Quickly locating the bad tubes
saves time. Tube sales can be a
profitable business in itself.

NEW
UNIQUE
AND ONLY $79.50

The first

low priced

tube tester

to provide

DUAL SENSITIVITY
SHORT TEST

Triplett model 3413-B combines provision for conventional
short test (0.25 megohms) with high sensitwity leakage test
(2.0 megohms)—will test series string tubes without adapter.

Model 3413-B is a money-saver on original cost—a profit maker because it’s
faster, more versatile, more flexible operation for more tests in less time.
This tester does a better job today and tomorrow—and here’s why:

New, longer roll chart includes all tubes up to the moment.

?’?Triplett automatically furnishes revised, up-to-date roll charts regu-
larly if you promptly return registration card. (Included with tester.)

Flexibility of switching allows you to set up to test any new tube.

%@n Tests TV picture tube by means of BV Adapter ($4.50) without remov-
ing tube from set.

Reads BAD—7—GOOD direct on big 6-inch meter.
%S@v Short tests (neon) each element with single flip of switch.

And for the ultimate in laboratory quality testing examine

MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER  $199.50

Proportional Mutual Conductance testing of all radio and TV tubes plus seleniurn recti-
fiers, erystal diodes, pilot lamps, thyratrons, transistors, etc., by a new patented circuit.

At leading Parts Distribulors everywhere,
see the finest and most complete line of test equipment by
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You

have

your choice
of three

SHURE

moderately
priced

" general-purpose
microphones

BI-DIRECTIONAL

B

H LT

¥

MODEL 315

Where quality is essential, yet costis a factor—
you can rely on these SHURE Microphones

FOR PUBLIC ADDRESS « HOME RECORDING-
COMMUNICATIONS « PAGING AND INTERCOM
SYSTEMS

MODEL 737A “MONOPLEX": Uni-directional, moisture-proofed crystal microphone—reduces
feedback by 679! Can be used under adverse conditions of background noise where conventional
microphones would be practically uscless. ““Humi-seal” Crystal for trouble-frcc operation even
in humid climates. High impedance unit with excellent response to 10,000 cps. Output —54.0 db.

LIST PRICE $46.00

MODEL 51 “SONODYNE”: Semi-directional, dynamic microphone. Switch for low, medium,
or high impedance makes it three microphones in ong! Ideal for recording and ““closc-talking”
applications. Frequency response is 60-10,000 cps, Output —52.5 db. Unusually rugged micro-
phone; can be used in any climate, indoors or outdoors. LIST PRICE $49.50

MODEL 315 “GRADIENT': Bi-directional high fidelity microphone with multi-impedance switch.
Picks up sound equally from front and rear; is “‘dead™ at sides. Idcal for interview broadcasting
or group recording. Frequency response 50-12,000 cps. Provides exceptional voice and music
reproduction. Particularly useful in installations where feedback is a problem. Output —57 db.

UST PRICE $85.00
All three units have rugged, die-cast metal cases and are finished in a rich satin chrome.

SHURE BROTHERS, INC.

Microphones =~ Electronic Cemponents
206 HARTREY AVENUE . EVANSTON, ILLINOIS
“In Electronics Since 1925
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Radiart vibrators are the
Standard of Comparison for
quality, performance and
dependability in the industry!
Men who know .. . manage-
ment, jobbers. ... and
servicemen . . . ALL agree
that experiencelover the
years has dictated that
RADIART vibrators are the
ones to buy and use.

AND . .. the complete line
of COMMUNICATION
vibrators offers the correct
replacement for 6 volt

and 12 volt applications.

Be sure you have the new
vibrator replacement guide...
write for your FREE copy...

THE RAD'ART CORP.
. CLEVELAND 13, OHIO

ik

A Subsidiary of \\

o i s [ -

by S. R. COWAN

Color TV

It is common knowledge that RCA
has invested hundreds of millions in
promoting color TV. Their loss in 1956
i1s reported at nearly $7 million, despite
the fact that color set sales reached an
all-time high and, as one person put it,
“color at last broke the sales-reistance
barrier.”

Now RCA announces that color set
list prices on 3 of the 10 models will be
increased $45 to $50 but the price of the
table model remains unchanged at
$495.00. Some experts claim that it costs
more than that to make the sets and
that reason alone deters many other set
makers from getting on the color-TV
bandwagon. We believe that all TV
sets, monochrome and color, are now
priced too low and would sell just as
casily at higher (and more profitable)
prices.

In our opinion, color TV can and
will be the average serviceman’s salva-
tion and prime money-making source
in due time. Unfortunately, too many
servicemen have not expressed enthu-
siasm for color TV when queried about
it by potential new set buyers. This is
negative thinking. Color TV is here to
stay and in time may replace mono-
chrome entirely. Remember the adage:
“If you can’t lick ’em, join ‘em.” Its
time to get behind color TV if you in-
tend to stay in the servicing business.
And remember, March 25-30 is National
TV Serviceman’s Week. This public
relations program which benefits all

servicemen was originally sponsored by
RCA.

The 1957 Electronics Parts Show

Are you desirous of attending the
special  Sound Demonstration Area
(where commercial sound and Hi-Fj
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how long would t take you
to solve this service problem?

equipment will bz shown) at the 1957
Show to be held at Chicago May 20-
23rd? If so, you will be sent a badge
of admission if you purchase from at
least six different exhibitors at least
six of the following classes of products:

P HﬂTUFACT helps you lick problms like this
in just minutes for only per model!

Let’s take a look at this problem: The loss of

tuners, amplifiers, speakers, speaker en- ; : 1e loss O
losures. phonceraph turntables. record both vertical and horizontal synchronization is
< » P — I ’ very often a result of defective components in 28y
changers, Wwire or tape JL‘CCOIdCl‘S, car- the sync circuits. So look for the following _L—é—vw—v VIDE QuTAUT :ox o
tridges, discs, wire, tape, phonograph possible causes— P g e
S : . 6SN7GT
needles. Registration forms will be 1 Defective tube in sync or noise-limiter stages @ sy ®
s . o047 b
sent to you if you write to Mr. K. C. 2 Video-coupling capacitor (C51) shorted, leaky, wsv, 7L ' .
Prince, 11 South La Salle Street, Room or open @+ {E, s J
1500, Chicago 3, Illinois. 3 Plate resistors (R45, R48, R49) open or too ::rT @S o
high in voltage €93 000x
4 Shorted or leaky coupling capacitor (C53) ® ® 2200
Servicemen Ccnventions 5 Sync isolation resistor (R33) open or too high e L evon “|@
Thirty vyears ago manufacturers of in value (SE e
yy g i .

radio tubes, parts, accessories and test 6 Resistance of voltage divider (R46) changed 13sy i’ <

. . in value L
equipment recognized the fact that
qui ® 7 improper cathode bias In R47 HORLG

servicemen and jobbers were vital to
their business. Consequently each year,
for 5 years, these manufacturers ran a

to-read resistance chart. In just minutes
you can check for defective part R45,

proper waveform and amplitude of sig-
nal at pin 1 of V10. The correct wave-

With a PHOTOFACT Folder by your
side, you trouble-shoot and solve this

convention (or parts show) with all
jobbers and servicemen being invited to
attend. Then, certain jobbers convinced
manufacturers that it was their group
which “controlled” the replacement
parts markets, and not servicemen; and
based on that theosy jobbers won places
on the Show Corp committees and as
a result they arranged it so that service-
men were no lengar eligible for admis-
sion to the conventions.

Thus, in effect, what started to be
shows by manufaccurers for servicemen
became shows for jobbers. That’s fine!
But today we know that over 90% of
the nation’s professional servicemen de-
cide for themselves what brands of re-
placement they will buy and use. Job-
bers seldom influence any servicemen’s
purchases nowadays. In fact, our files
are loaded with letters from servicemen
who complain that most jobbers™ count-

[ Continued on page 6]
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problem in just minutes. Here’s how:
Check the sync tube (V10). You locate
the tube in just seconds on the Tube
Placement Chart you’ll always find in
each pHoTOFACT TV Folder. It also
shows the locating lug for use in replace-
ment when the sockets are ‘“‘hidden.”

Now, if the tube isn’t the culprit in
this case, use a scope and check for

form is shown right on the Standard
Notation Schematic featured exclusive-
ly in all pHOTOFACT Folders. Waveform
incorrect ?—check for defective R33 or
C51. Waveform okay?—then:

Check waveform at Pin 4 of V10.
Something wrong?—check voltages
(they’re always on the schematic). Re-
sistance check?—use the handy, easy-

gENe

MONEY BACK
GUARANTEE!

Got a tough repair? Try this—at Howard W. Sams’
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the re-
ceiver. Then use it on the actual repair, If PHOTO-~
FACT doesn't save you time, doesn't make the job
easier and more profitable for you, Howard W,
Sams wants you to return the complete Folder Set
direct to him and he'll refund your purchase price
prompily. GET THE PROOF FOR YOURSELF—
TRY PHOTOFACT NOW!

FOR SERVICE

R46 or C53. Waveform okay?—then:

Check voltages and/or resistances at
pins 5 and 6 of V10 to determine if
R47, R48, or R49 is defective. The
exclusive PHOTOFACT chassis photos
(with call-outs keyed to schematic) help
you quickly locate faulty parts. The
complete parts list shows ratings and
proper replacements...

Use the servicing method you prefer: checking of waveform, voltage or resistance—they’re
all at your finger-tips in PHOTOFACT. For only 2)2¢ per model, PHOTOFACT helps you solve
your service problems in just minutes—helps you service more sets and earn more daily!

HOWARD W. SAMS & CO., INC.

: Howard W, Sams & Co.,
1 2209 E. 46th St. Indianapolis 5, Ind.
I 0 Put me on your mailing list to receive the Sams Photo-
: fact Index and Supplements. My (letterhead) (business
| card) is attached.

Inc.

[}
1 O 1I'm a Service Technician: [ full time; [ part time
1
TECHNICIANS ONLY | |\ oo oris:

Fill out and mail coupon |

today for Free subscription : Shop Name

to the Sams Photofact Index | Atin:

—your up-to-date guide to |

virtually any receiver model : Address:

everto comeinto yourshop. | City Zone State.

Send coupon now.




The installation of 2-way communication equipment
on autos and trucks requires workmanlike techniques.

by Lewis M. Owens

MULTi~-CONDUCTOR

SPEAKER

70
ANTENNA

TRANSMITTER
& RECEIVER

CONTROL CABLE

I

|2 9700 :\
_ ‘@ /@ @'J

CONTROL HEAD

POWER CABLE

GROUND CABLE
THIS CONNECTION (O

MUST BE MADE

DIRECTLY TO FRAME

OF VEHICLE . IF EXTENSION
CABLE TO BATTERY GROUND
TERMINAL 1S NOT USED.

’Fig. 1—Typical interconnection arrangement on 2-way installation. (Motorola

‘ { {l’ [] power on-oFF caBLES
| ¢

POWER CABLE

cabling detail T41G series mobile station)

HE service a two way mobile radio
Tunit gives over a period of time
will depend, to a large extent, upon the
installation. Taking the attitude that
you will be the technician to maintain
the equipment, will probably result in
a better than average installation and
reduce future maintenance. Methods of
installation will differ with the type of
vehicle, the technician etc., but the fol-
lowing pointers should help to produce
a good installation.

A definite plan on the mounting loca-

The control cable will be less con-
spicuous if brought up under the dash
behind the heater cardboard duct to the
control head, which is usually mounted
at about the center of the under side of
the dash. The microphone is usually
mounted on the dash. It is a good idea
to give some consideration to the vehicle
operator on microphone placement. If
lefthanded the operator might prefer
the microphone installed to the left of
the steering wheel, where there is
usually ample room.

152174 MC

CROSS SECTION VIEW

Fig. 2—Outline drawing showing installation details in automobile.

tion of the various parts, fuse block “A”
power relay, microphone, speaker, con-
trol head and antenna, should be made
prior to the start of installation. This
will save considerable time, and some
future trouble will be climinated. The
unit should have adequate removal
clearance from the housing. The con-
trols and microphone should be
mounted at locations convenient to the
vehicle operator but must not interfere
with operation of the vehicle. The basic
interconnections are shown in Fig. I.

Automobile Installation
Unit Mounted in Trunk

Installations in automobiles are
usually the easiest. The unit is mounted
in the trunk (be careful not to pierce
the gas tank or line when drilling the
mounting holes for the unit housing)
with the power and control cables
routed through the forward trunk wall,
underneath the rear seat and under the
floor mat along the side of the center
drive shaft well. An outline of this ar-
rangement is shown in Fig. 2. The
spring support bar on the front of the
rear seat can be bent with heavy pliers
if necessary to keep the cables from
being “pinched.”

The speaker is usually mounted un-
derneath the dash on the firewall. If
the vehicle is to be used in a noisy area,
the speaker might better be mounted on
the steering column (with a special
clamp) or on the dash. Recently one
manufacturer has announced a speaker
with built-in transistor audio amplifier
for use with their equipment. It has a
power output of 5 watts at 6 volts and
15 watts when used with a 12 volt
source. This is very helpful when a
vehicle is used in a noisy location or if
the operator is some distance from the

vehicle and is called.

The power cable can go through the
firewall, high enough from the floor so
that water won’t enter the vehicle
around the cable. Rubber tape or a
rubber grommet should be used where
the cable goes through the firewall. The
“A” power relay is usually mounted on
the engine side of the firewall and the
fuse block assembly on the fender panel.
The battery cable should go directly to
the battery and a good clean connection
made. The cables on the engine side of
the firewall should be positioned so they
will not come in contact with the engine
as damage may result from the heat.
Some cables or parts of cables may have
to be repositioned to reduce ignition

ELECTRONIC SERVICING e MARCH, 1957



noise. The ground cabls should
be connected to the grounded
side of the battery or to the en-
gine if possible. If the cable
isn’t long enough for this, make
a good clean and tight connec-
tion to the vehicle frame.

Antenna Installation

The antenna is mounted in
the center on top of the vehicle
if this unit operates in the high
(152-162 mc) band. The anten-
na mounting hole zan be made
with a lip saw and the trans-
mission line fished from the
trunk with a fish tape or simi-
lar device. It sometimes is
easier to remove tke trim from
one of the rear windaws and
fish the transmission line first
to the window anc then on to
the antenna mount ng location.
A good ground connection is
essential at the mounting lo-
cation. For an antenna used
with a unit operating in the
low band (30-50 7z¢) the an-
tenna is mounted at the upper
left corner of the trunk lid, be-
tween it and the left corner of
the rear window. This is usual-
ly a strong part of the vehicle
body and as high as possible to
mount an antenna of this
length.

Front Mount Type

The front mount type unit
has built-in speaker and con-
trols. This unit, if mounted in
an automobile, is most conven-
ient when mounted on the
center drive shaft well. Mcunt-
ing brackets or brases made of
angle iron sometimzs make for
a better installation in some ve-
hicles. This locaticn probably
will not be accessible in a
trunk, and the unit will have
to be mounted further from
the driver. The mizropaore is
often mounted on the unit, but
may be mounted closer to the
driver or the operztor which-
ever the case may be for con-

[ Continued on page 52]
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lowest prices

because only Channel Master
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manufactures telescoping masts
~ in its own steel tubing mill
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Packed with new features that reduce installation
time...cut costs...deliver sturdier antenna suppori—

with the greatest convenience and safety.

NEW! EXCLUSIVE! DUAL T-NUT CLAMP

—saves time, cuts cosis

Dual Clamp has 2 T-Nuts fo accommodate standout insulator and locking
bolt. Eliminates nuisance and cost of additional nut buckle straps.

NEW ! EXCLUSIVE! FREE TURNING GUY RING
AND BEARING FOR EACH SECTION

—can never bind or jam
Extra large square guy ring for greater stability.

COMPLETELY INTERLOCKED

Can’t pull out! Edch mast section has swaged neck, expanded bottom,
Can’t slip down ! Each mast section rests on a heavy-duty cotter “plat-
form’ pin. Bottoms are notched to auvtomatically align locking-bolt holes.

Can’t twist or turn! Sections are securely locked in place by a sturdy
L-Bolt with man sized lever that makes it easier to tighten without tools.

EASY TO TAKE DOWN!

Both the Dual T-Nut Clamp and Guy Rings are positioned below each joint.
This allows the mast fo be completely collapsed without removing the
clamp or the standout insulator, and without jamming.

P e

. CHANNEL MASTER

ishibuiori
./ " Now Channel Master offers
™ you the widest selection in TV wire.

& New UHF Tubular Transmission Wire

New 4-Conductor Rotor Wire

New Low Priced Addition to VHF Flat
‘Ribbon Transmission Line

New ﬁunk Packaging— 50, 75, 100’

»
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il ‘
CHANKEL MASTER EXTENDS MASSIVE
HATIONAL ADVERTISING CARMPLIGN

ME_L10NS OF AMERICANS WILL CONTINUE TO
READ ANC REMEMBER CHaNNEL MASTER LAFGE
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[ from page 3]

ermen know so little about
components that they are a
hindrance rather than help . . .
and chat so many owners of
jobber firms themselves have
lost contact with the service-
men’s needs and preferences
that they don’t even try to stock
the itcms that are most wanted,
aside from “bread-and-butter”
parts. (I can prove this: Last
month in Florida not one of
five jobbers I called upon had
in stock a 22Y5 V. miniature
battery needed as a replacement
for a Regency Transistor Radio
—one of the most commonly
used in radios of its type).

The point we're driving at is
this: Servicemen are today an
even more vital part of most
manufacturers’ business than
ever before—the replacement
dollar volume annually being
equal to or even higher than
original equipment sales vol-
ume at present. So, in our opin-
ion, it is time for manufacturers
to again reassess their working
relation to servicemen per se.
Conventions to be held in key
cities by manufacturers for ser-
vicemen, excluding jobbers en-
tirely, would do both the manu-
facturers and their servicemen
customers more good than any
other arrangement. We'll cover
this idea more fully in next is
sue . . . but, what do service-
men feel about the idea? Write!

Manufacturers should bear in
mind this fact: printed circuits,
and the like products of ev-
er - increasing automation-de-
signed-circuitry; and the ex-
panded practice of factory-cap-
tive-service, could easily, in
time, result in parts jobbers
losing all contact with profes-
sional servicemen as the latter
would be forced to buy most of
their replacement components
from set distributors.

6
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Nationwide campaign breaks to bring you
tremendous sales and profils on

ALUMINIZED
PICTURE TUBES

Millions of TV set owners will be
told to phone service dealers immediately for
a picture tube replacement

For 8 consecutive weeks the Philco Star-Bright 20/20
full year replacement warranty. This Aluminized Picture Tube story will be told in TV Guide...
offers double protection to reaching millions of TV set owners each week. This means
your customers. big replacement business for yox. Have stock on hand and
prepare to cash in,

Clearesf, Most lifelike picture for
any TV, And only Philco gives you
this double edged selling tool

Philco Star-Bright 20/20 is the only
picture tube that’s BONDED to have
all new picture making parts . . . plus

' Be ready when your phone starts ringing! See your Philco
' Distributor or mail this coupon at once!

PHILCO CORPORATION

 ACCESSORY DIVISION  PHILA. 34, PA.

Philco Corporation Accessory Division
""A" Street & Allegheny Ave.
Philadelphia 34, Pa.

Please send informdation on Philco Star-Bright
20/20 Aluminized Picture Tubes,

NAME
ADDRESS
CITY. ZONE STATE




Portable Batteries

Order your portable battery requirements from your Philco Distributor : 5 Sia cemrsetivs
on his special plan. Sell the batteries at regular profits . . . and in addition, i
get any of these extras at no extra cost to you.

ROGER

ER’LAr
é 3

S'Wemmifhs

See your Philco Distributor or mail coupon now! Philco Corporation Accessory Division
i I A" Street & Allegheny Ave.

CX\ i Philadelphia 34, Pa.

Please send information on the Power Packed
7 { i Paysf on Philco portable batteries.
'HILCO CORPORATION RN
b I

ACCESSORY DIVISION  PHILA. 34, PA. [[ruie

ZONE STATE

SD-357

neida [14 /

British Columbia
Licenses Servicemen

Even when things are “nor-
mal” it is impossible to publish
a serviceman’s magazine that
pleases all subscribers because
there are so many factions and
regional problems that those in
our position frequently seems
to be “straddling both sides of
the fence.”

For example, at one time we
opposed all servicemen license
plans. Then, when we found
conditions untenable in some-
areas, we reversed our stand be-
lieving that only by means of
localized legal controls could
the best interests of both ser-
vicemen and the set-owning
public be served.

Recently British Columbia’s
Government brought all TV
and Electronics technicians in
that province under certifica-
tion “in order to prevent partly-
trained technicians from setting
themselves up in business.”
We'd be interested in hearing
from our northwest colleagues.
Do they like this new law or
has it some short-comings?

An Amniversary Name Change

Just 18 years ago this month
Radio Service Dealer Magazine
was launched. Subsequently,
with the advent of television
the title was changed to Radio-
Television Service Dealer. In
May, 1956, the title became
Service Dealer and Electronic
Servicing. Now the title is be-
ing changed again in keeping
with the editorial content and
type of work now being done
by our subscribers. Electronic
Servicing is our name—and
will be—for 18 or more years
to come, God willing. As in
previous years, our policy will
continue to be one dedicated to
the furtherance of servicemen
in the electronics industries. # &
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HiFi Systems .............

Equalization of frequency response in phono amplifiers is consid-
ered in this revealing arficle. Different types of equalization, their
circuitry and how they are used in Hi Fi systems are discussed.

IN an early installment of this series
. (September, 1956) we discussed, in
some detail, the equalization (or, ac-
tually, the departure from flat response)
required for phonograph reproduction
in high fidelity systems. In this install-
ment, we shall take up more specific
types of equalization, how they are used
in the overall circuitry, and what test
and repair procedures should be under-
taken in connection with these circuits.
Actually, any tonal compensation which
results in more faithful. (or more ap-
parently faithful) reproduction of sound
may be classified as a form of equaliza-
tion. However, since we have already
examined tone controls and loudness
controls in previous issues, we shall con-
cern ourselves presently with the fol-
lowing additional forms of cqualiza-
tion:

. Record playback equalization

. Tape playback equalization

. Presence control equalization
Record scratch filters

FM De-emphasis characteristics

. Loudspeaker padding

. Turntable rumble flters

N OV s N

Record Playback Equalization

You may recall that in the early days
of recording, there were about as many
playback response characteristics as
there were record companies. A table
of the response characteristics of some
of the most popularly used techniques
is listed in [7g. 1. It is interesting to
note that except for the extreme ends
of the frequency spectrum, the various
degrees of boost and deemphasis be-
tween the curves shown do not differ
from each other by more than a few
decibels, at worst. Still, even these

small differences at mid frequencies and
the relatively larger differences at the
low and high ends of the audible spec-
trum are audible 10 a discerning audio-
phile who possesses a good high fidelity
set-up. Much of the fine, early equip-
ment produced before 1954 did not, of
course, include the new, now standard,
RIAA playback curve setting. It is a
simple matter to modify one of the
other existing playback settings to take
care of this difficulty and bring your
customer’s equipment up-to-date. There
are basically two ways of achieving low-
frequency boost in phono preamplifiers.
These are illustrated in Figs. 2a and
2b. The first method involves inverse
feedback between two stages, in which
the capacitor CI decreases the amount
of feedback (or, in other words, in-
creases the gain) as lower frequencies
are approached. Resistor RI determines
the total amount of feedback at higher
frequencies and R2 (present in some
cases) determines at what frequency
the boost levels off o flat response. (See
Fig. 3 for a breakdown of functions of
the different components). In Fig. 25, a
voltage divided type of circuit is used,
where the percentage of signal devel-
oped across the R2-CI combination in-
creases at low frequencies because the
impedance of CI becomes greater. The
gain at mid and high frequencies is
controlled by the ratio of RI to R2.

Converting AES to RIAA

Since most older systems had an
equalization setting called AES (Audio
Engineering Society proposed playback
curve of 1948-9) and since very few re-
cording companies actually adopted this
curve for any length of time, this would

be a good setting to convert over (o
RIAA, the new standard. This i1s sim-
ply done by replacing CI (in either
Fig. 2a or 2b) with a value equal to
4/5 of the present value. (A .01 uf value
of CI would now become .008 uf, for
example.) RI need not be altered. K2,
whether present or not, should be re-
placed by a resistor whose value is equal
to the reactance of CI at 100 cycles.
(The formula for capacitive reictance is
Xe = %5 = [C where f is 100 and C is
the value in farads of CI). Thus, if the
new value of CI is .008 uf, the value of
R2 to be paralleled across it would be
200K.

Changing the De-emphasis from AES
to RIAA

Three methods of achieving high-
frequency de-emphasis are normally
employed in preamplifiers, as illustrated
in Figs. 4a, 46 and 4c. The method of
Fig. 4¢ is nothing more than external
loading ol certain types of magnetic
cartridges to reduce high frequency out-
put in accordance with a prescribed
curve The manufacturer of the partic-
ular cartridge will be able to furnish
you with data as to what value should
be assigned to R4 to produce proper
roll-off in accordance with the new
RIAA recording characteristic. For GE
variable reluctance cartridges, this value
is 6.8K. In Figs. 4a and 45 the amount
of de-emphasis is controlled by capacitor
C2. Again, starting from the AES set-
tfing, which will become extinct, it will
be necessary to increase the value of C2
by approximately 1/3 more, but in this
instance, no hard and fast rule can be
given, because of vast differences in
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Fig. 4—Achieving treble roll-off in
phono preamplifier,

circuitry between different units at
this point. It is a simple matter to check
response with your test record, how-
ever, and adjust the value of C2 slightly,
making it larger if insufficient treble de-
emphasis occurs and smaller in the re-
verse case. It would be a good idea to
suggest this modification to all your
customers who do not now have a set-
ting for RIAA playback on their pre-
amplifiers. They should be more than
pleased to go along with this idea for
many of them are turning in perfectly
enginered preamplifiers for newer ver-
sions because of this minor obsolescence.

Tape Playback Equalization
The magnetic playback-head of a

tape recorder is in many respects similar
to a magnetic playback cartridge. Since
both operate on magnetic principles
both are basically welocizy sensidve. It
follows, then, that the recording char-
acteristic of a tape head should be about
like the straight lins of Fig. 5. Actually,
[ Continued on page 56 |
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Thar's why we say,use Raytheon
TV and Radio Tubes for your
replacement work. We have no

‘‘captive service’’organizations
to compete with you for TV and
Radio service business — we
leave the service business to you.
Serving you is our only interest.

First, we serve you with the
finest TV and Radio Tubes —
Raytheon Tubes — designed to
meet the varying needs of the
many set manufacturers and

o e R e S

perform perfectly in all makes
and models of sets.

Second, we serve you Raytheon
Tubes promptly and efficiently
through a network of 7nde-
pendent Raytheon Tube Dis-
tributorswithtrained personnel
eager to help independent
dealers in every way.

Third, we serve you with the ex-
clusive Raytheon Bonded Elec-
tronic Technician Program. If
you can qualify, you become

part of a nationally recognized
and advertised organization,
yet you retain your own inde-
pendence.As aRaytheon Bonded
Electronic Technician, you’re
identified as a dependable busi-
nessman capable of fast, effi-
cient TV and Radio service on
all makes and models of sets.
You will have the exclusive
Western Union “‘Operator 25"
tie-in bringing business to you,
along with many other impor-
tant advantages.

Ask your Raytheon Sponsoring Bonded Tube Distributor to give you the Raytheon Bonded story.

ANEYRE 21g,

RAYTHEON MANUFACTURING COMPANY

Newtaon, Mass.

Receiving aond Cathode Roy Tube Operafions

* Chicago, lll. ~ Atlanta, Ga. + Los Angeles, Calif.

Raytheon ““""”{ Receiving and Picture Tubes, Relioble Subminiature ‘and Miniature Tubes,
all these \ Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.
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Valuable time-saving suggestions are provided in

this installment on final-tuning the transmitter

INaL tuning of a marine radiotele-
F phone must be performed by FCC-
licensed personnel, and for good reason.
Not only is this operation very impor-
tant for satisfactory operation of the
equipment, but also, it must be per-
formed so as to insure that radiation
from the transmitter is legal and cannot
interfere with other services.

There are several methods of going
about the job, in addition to a few
time-saving kinks. Accordingly, al-
though some details of the various pro-
cedures involved have been mentioned
from time-to-time in preceding install-
ments, the subject is important enough
to be reviewed and tied together before
leaving the topic of radiotelephone in-
stallations.

10

The crux of successtul radiotelephone
tuning is familiarity with the equip-
ment. For this reason it is important
that first of all, any new equipment
be given a complete bench check in the
shop so that any possible deficiencies
may be corrected where facilities are
readily at hand, and also, so that when
placing the equipment in service you
will know what to expect. Shop equip-
ment required for preliminary-test pur-
poses includes a direct-current power
source; voltmeter and ammeter in the
primary circuit to measure 1Input power;
a dummy antenna or calibrated rf load
for measuring output; a voltmeter and
milliammeter of suitable range for
measuring plate-input power; a means
of measuring rf frequencies; a modula-

tion meter or oscilloscope for checking
modulation; as well as a field-strength,
or other meter, which will measure har-
monic output.

The first shop operation is to place
the equipment on the bench and install
all of the operating crystals. Then ap-
ply input power and make sure the
primary-current drain is proper. Then,
with a milliammeter of the proper range
inserted in the 7f power-amplifier plate
circuit, begin tuning the transmitter.
During the first stages of tuning, over-
load can naturally be expected as the
plate circuit of the amplifier will be off-
resonance until proper adjustments have
been made. On low-power equipment
this overload is not dangerous. How-
ever, on transmitters of high power, or

by ELBERT ROBBERSON

those employing high voltage where
there is no power-reduction feature for
tuning, a slight modificaticn to the
method of putting a milliammeter di-
rectly in the plate or cathede circuit
gives satisfactory tuning indications;
and, at the same time, protects amplifier
tubes from possible damage.

Instead of plugging in 2 milliam-
meter, wire a high-wattage wire-wound
resistor of about 500-ohms across the
plug which goes into the meter jack.
Then, connect the shop voltmeter across
this resistor. Voltage drop through the
resistor prevents off-resonance plate cur-
rent from reaching a dangerous value,
while at the same time, permits the
stage to operate sufficiently well for
resonating purposes. The indication de-
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Tool made of alligator clip facili-
tates handling of coil clips.

sired is the lowest voltage reading across
this resistor. Once this adjustment has
been made, the regular milliammeter
may be plugged into the jack, and final
tuning completed.

Another method of preventing pos-
sible overload damage, while tuning
high-power stages, is first to bring cir-
cuits as close as oossible to resonance
by using a grid-dip meter coupled to
he tuning coils before applying power.

After tuning an rf amplifier it is al-
ways wise to make sure, by the use of
an absorption type wave meter, that out-
put is on the desired fundamental fre-
quency and not on a harmonic.

I have found cases where crystals
were damaged in transit or became dirty
and shifted off frequency enough to fall
outside the legal frequency tolerances.
For this reason, it is also a good idea
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Insulated alligator clip pressed into

service for emergencies.
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" SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS, FOR YOU
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for the Right
'LYTIC replacement
... lse an exact

replacement

YOU GET EVERYTHING IN A SPRAGUE TVL! Every TVL for every voltage rating

is made with the more expensive high-purity etched-foil anode construction using

ultra-stable ilm formation techniques. Cathodes are etched to meet high ripple

requirements. Sprague TVL’s give maximum trouble-free service—INO HUM—

as well as long shelf life. And they perform just as well in the cold North

as they do in the sub-Tropics. Yet this premium quality costs you no more!
That’s why Sprague Twist-Lok" electrolytic capacitors are the first choice

of leading radio-TV set makers and independent service technicians alike.

Insist on TVL’s for more exact ratings . . . quality that meets original equipment

specifications . . . and all the latest results of capacitor research.
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! !
don’t be vague...insiston &8 '» | :

world’s largest independent capacitor manufacturer

Sprague Products Company » Distributors’ Division of the Sprague Electric Company « North Adams, Massachusetts



to check frequency of operation on each
channel.

Transmitter defects are most ecasily
spotted at this point by connecting the
transmitter antenna circuit to the dum-
my load and determining if the power
output is normal. At the same time,
modulation and over-modulation checks
should be made. If the transmitter is
not of recent vintage, and does not
have FCC certification that its har-
monic output is below the legal level,
the second-harmonic output should also
be measured. This is accomplished by
using a field-strength meter, or as an
approximation, a communications re-
ceiver with an accurate “S” meter,
backed up by a signal generator having
an accurate output calibration.

Although everyone is inclined to feel
that receiver tuning is so simple as to
require no special attention, the tuning
job on the boat, where time costs more
money and facilities are more limited
than ashore, will be greatly simplified
if the receiver is preliminarily tuned up
in the shop. Then, only slight adjust-
ments of the antenna stage will be re-
quired after installation. The impor-
tance of a shop-tuning job is greatest
when one of the older radiotelephones,
having non-crystal-controlled receiving
channels, is encountered. These old
equipments tuned the recciver oscilla-
tors by trimmer condensers. Even in
heavy-trafhc areas, such sets are very
dificult to tune aboard a boat, relying
upon signals on the air, and more than
one of the phones tuned in this fashion
has ended up with receiving channels
adjusted to the wrong frequencies. And,
even with crystal-controlled receivers,
input circuits can accidentally be tuned,
without preliminary shop alignment,
to image frequencies, rather than to the
communication channels.

Transmitter-antenna tuning is ordi-
narily thought to be possible only with
the equipment finally installed on the
becat. However, if antennas of uniform
characteristics are routinely used, it is
entirely feasible to make the prelim-
inary antenna-tuning adjustments on
the transmitter while the equipment is
in the shop, thus reducing the antenna-
tuning operation aboard the boat to a
mere process of touching up the pre-
viously made shop adjustments.

Most commercial antennas, such- as
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% Full information on new models!

% Complete service data on every Hotpoint TV chassis!

% Up-to-the-minute reports on all revisions and additions as they are made!

% Latest tips for servicemen to make servicing easier, faster, more profitable!

The most complete service information
available on any TV line will be sent
you throughout the year by your
Hotpoint TV Distributor.

You’ll get full, up-to-date data on
every model, including new models as
they are introduced.

Every change and revision will be
reported to you, and explained in de-
tail with reasons why.

In addition, you will get tips devel-
oped at the factory for easier, faster
servicing of any Hotpoint TV set.

To subscribe to this service, get in
touch with the Hotpoint Distributor
nearest you (listed at right). They’re
ready and anxious to serve you—discuss
your problems, supply you with genuine
parts, keep you up-to-date on Hotpoint
TV. Call or write them today!

Another service for servicemen from . ..

Hotpoint Co. (A Division of General Electric Company). 5600 West Taylor Street » Chicago 44, I/linols
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are used on powerboat installations,
have the effect of a capacitance and a
resistance in series., With a setup out-
doors to simulate a boat installation,
the characteristics of these antennas
may be measured closely enough to help
greatly in the tuning of the radiotele-
phone. A simple means of doing this
with non-loaded antennas is to erect
the antenna over a ground plane of wire
or wire screen, or place it close by a
water pipe; then, measure the capaci-
tance between antenna and ground
with a capacitance checker or bridge.
The value thus found will be close to
the capacitance that the antenna will
normally have on board a boat. Now,
with the variable capacitor in the shop
dummy antenna (or rf load) calibrated
and set to the above-found value of
capacitance, it should be possible on the
bench to adjust the antenna-tuning cir-
cuit of the radiotelephone fairly close to
the adjustments which will be proper
on the boat.

A somewhar different procedure is
used with loaded antennas which have
coils built into their structure. Set the
antenna up as described, and connect
one of your radiotelephones between it
and ground. Do not apply power to the
radiotelephone. Then, using a grid-dip
oscillator set to the marine frequencies
and coupled to the radiotelephone an-
tenna coil, the equipment loading coil
can be adjusted for resonance of the
antenna circuit, which will be indicated
by a dip in the oscillator grid current.

If only one model radiotelephone is
installed, make a record of the amount
of inductance required for loading cir-
cuit resonance on the different chan-
nels; and subsequent similar phones can
then have their antenna circuits pre-
adjusted to the same values.

However, if several different models
of equipment are handled, a slight elab-
oration on this system is used. After the
trial equipment has been resonated by
the grid-dip meter for the different
channels, disconnect the radiotelephone
from the antenna and ground, and set
it up on the bench. Connect the shop
dummy antenna, and determine the
capacitor setting required to resonate
the output circuit with the inductance
scttings which were found in the out-
side antenna experiment. Then, the

[ Continued on page 37]
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(Left) Scope pattern of sampling signal to afc tube in Motorola TS 418 which had
an inductive filter condenser. (Right) Normal signal when condenser was replaced.

» (Left) a low capacity and inductive filter gave this wave form at the plate re-
turn of the vertical output transformer. (Right) Normal wave form, See Figs. 8, 9.

by Allan F. Kinckiner

A properly used oscilloscope can be an extremely useful tool in
servicing. This is the second installment of an article dealing with
the use of the scope in tracking down defective capacitors. ... ...

PART 2

IN the previous installment, case his-
tories were described in which the
oscilloscope was used to quickly and ef-
fectively locate defective capacitors. The
following are additional cases where the
scope was used in a similar manner,

Motorola - 292—Poor Horizontal
Lock In '

In Motorolas, of which the 292 is
the prototype, the resistors feeding the
sampling voltage to the horizontal afe
tube were found burned and decreased
in value. See Fig. 6. They were re-
placed as was the .001 uf condenser, but
the hold was still critical. The sampling
pulse is taken from the cathode of the
damper tube where the deflection pulse
is present. A small condenser bypasses
the damper tube (cathode to plate) and
the plate is fed from the set B plus. A
filter, capacitor, €954, also connects to
the plate returning to the 130 volt B
source. The ripple across the filter
showed too high at the horizontal fre-
quency but not at the lower ac ripple
frequency. Apparently the condenser
was inductive and was not bypassing the
higher frequencies present in the line.
Further proof was the lack of hum in
the audio. Hum would have been
present if the filter had been merely
low or open, since the condenser also
acts as a filter for the audio output
stage. At least one other manufacturer

14

mentions inductive filters and suggests
adding a .05 pf capacitor across its filters
if other than non-inductive units are
used as replacements.

Zenith “F Series—Poor Horizontal
Linearity

Adjusting the horizontal linearity coil
to improve linearity revealed a 120 cycle
ripple on the raster’s right edge. This
was traced to ripple in the B plus line
feeding the horizontal deflection circuit
and was due to the open filter condenser
shown in Fig. 7. The normal ripple at
this point is about 30 volts pp. With an
open filter it scoped over 100 volts.

Admiral 21M1—Horizontal Bending
Figure 8 is a partial schematic of the
circuit involved. The scope revealed an
open filter at the vertical output trans-
former return. The high ripple at this
point was coupled into the age voltage
line which was dressed near the filter
terminals. In this case the open filter
which is in the vertical circuit had no
adverse effect on vertical deflection. In
contrast, note conditions in the follow-
ing cases of vertical deflection troubles.

Vertical Deflection Circuit

Defective capacitors in the vertical
circuit affect the vertical deflection of
the raster. Failures may result in poor
linearity, lack of full height or vertical

distortion. Several vertical defects en-
countered due to filter condenser failure,
are described in the following para-
graphs.

Admiral 24D1—Vertical Breathing

The raster would slowly reach full
size vertically, then shrink about one
inch at the top and bottom. After a
few minutes it would again reach full
size. The condition kept repeating very
slowly. The raster seemed to be breath-

130 V.
BUS.

.
€398
7200 ufd

SCOPE WAVE FORMS
( All voltages are peak-to-peak )

200 ufd

NORMAL | BSERMED| AgwoRmaAL
0v. AN | (B) | AN sov
1000v. "\ V1000 v.
%;556% ~~ | © | VTV 400w

Scope sweep at 7875 CPS

ing vertically. In Fig. 9, the scope traces
were normal up to the plate of the 654,
where the trace changed amplitude in
time with the raster shrinking. Shifting
the scope to the return end of the pri-
mary of the vertical output transformer
revealed a larger than normal pulse at
all times, and when the raster shrank
this pulse became even larger. The fault
was in the condenser C407. The normal
and defective waveforms and peak to
peak voltages are also shown. Inciden-
tally, the de voltage readings were not
changing as might be expected, so the
trouble was apparently due to changing
plate loading.

Du Mont RA 113—Poor
Linearity

Vertical

The raster was compressed at top and
bottom and expanded in the center. The

ABNORMAL

/\/\ 100V,

NORMAL

B8+
DEE. AMP.

B+ CTHERS

Scope sweep at 60 CPS

Fig. 6—Scope patterns observed in
Motorola with afc trouble,

Fig. 7—Open filter condenser pro-
duces high ripple voliage,
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654

3V, 11 ' 7
NORMAL ~ ABNORMAL

.qi!

caused horizontal bending.

} Fig. 8—An open filter in this case

654
VERT. QUTPUT

YOKE
I__.
e VARIED 570
TSN 2o volrs
2V /\//\ M‘
NORMAL ABNORMAL
Scope sweep —> BOOST B+

at 30 CPS

Fig. 9—Defective C407 caused ver-
tical “breathing” in Admiral.

6SN7
VERT.

Scope sweep
at 30 CPS

3l NorMmAL, 3 V.

.~ ABNORMAL,
6V, OR MORE
€248 294
30ufd 30ufd
) A

—55V. ' Pz

-

T0 500ST B+ THROUGH
WINDING ON- HORIZ. TRANSE

} Fig. 10—Open C294 in DuMont

caused poor vertical linearity.

set also exhibited more than normal
blooming when the brightness control
was advanced. Scope tracing of vertical
circuit revealed hum at the plate return
of vertical output transformer, due to
an open capaciter, C294, Fig. 10. Re-
placing the concenser also cleared up
the blooming condition, which was
caused by the verrical sawtooth fed back
through the boost decoupling resistor
[ Continued on page 53]
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You can rely on BUSS FUSES
to operate as intended.

Here’s why— With BUSS fuses,
dependable electrical protection isn’t
left to chance. BUSS fuses are tested in
a sensitive electronic device. Any fuse
not correctly calibrated, properly con-
structed and right in all physical di-
mensions Is automatically rejected.

The result,—BUSS fuses provide
maximum protection .against damage
due to electrical faults. And just as
important, they eliminate useless shut-
downs caused by faulty fuses blowing
needlessly.

BUSS fuses are made to protect—not to blow, needlessly

With a complete line of fuses avail-
able, it is just good business to stand-
ardize on BUSS. Their ‘‘trouble-free”
performance helps to safeguard your
reputation for quality and service and
. . . BUSS fuses help servicemen avoid
costly, unnecessary call-backs.

BUSS fuses have ready custo-
mer acceptance ... :

Cver the past 42 years, millions upon
millions of BUSS fuses have been used
in homes, industries and on farms. As a
result, BUSS is the known brand of

fuses—accepted by the trade and con-
sumer as the finest available. This
means sales are easier to make because
BUSS quality is never questioned.

For more information on BUSS and
Fusetron small dimension fuses and
fuseholders . .. Write for Bulletin SFB,
Bussmann Mfg. Co. (Div. of McGraw-
Edison Co.), University at defferson.
St. Louis 7, Mo.

Makers of a complete
line of fuses for homes,
farm, commercicl,

TRUSTWORTHY NAMES IN electronic, automotive
ELECTRICAL PROTECTION and industrial  use.
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uis is the first of a series of three
Tarticlcs dealing with color TV
tubes. In this first article we establish
a basis of comparison of fundamental
types, namely the 3-gun types which
are simultaneous display devices, and
the l-gun types which are sequential
display devices. In the second and third
installments various tubes together with
their associated control
will be described in detail.
Electron gun operation of color and
monochrome (black and white) picture
tubes are basically the same. Any es-
sential difference between them arise
from the fact that (1), three color sig-
nals must be processed as separate and
distinct beams in a color tube as com-
pared to a single beam in a mono-
chrome tube, and (2), three separate
and distinct colors, red, green and blue,
must be displayed in a color tube as
compared to the single color, white,
which is displayed in a monochrome
tube. Many systems for processing the
three color beams in their progress from
the picture tube cathode (or cathodes)
to the phosphor screen are presently
under development. Two basic types
will now be discussed.

requirement

Basic Electron Guns

To begin with, let us briefly review
the operation of two basic electron guns
used in monochrome picture tubes, the
magnetically focused, and the electro-
statically focused types. These are
shown in Figs. I and 2. In the mag-
netically focused gun shown in Fig. I,
the negative dc bias between grid No.
I and cathode provides control of bright-
ness. Incoming video signals are ap-
plied between grid and cathode. Grid
No. 2, commonly referred to as the
screen grid provides initial acceleration
to the beam, and produces a constric-
tion of the beam diameter (focusing)
at the first crossover area.

As the beam progresses through the
tube it enters the influence of the H.V.
anode field where it is given a high
acceleration. As a result of this accelera-
tion, enough energy is imparted to the
beam to cause the phosphor screen to
light up at the point of impact.

Passing through the field set up by
focus magnet, or coll, the beam is con-
stricted (focused) again so that it
reaches the phosphor screen as a fine
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pinpoint of light. Permanent magnets
or electromagnets may be used for this
purpose.

Normally, the beam would strike the
center of the phosphor screen. However,
vertical and horizontal sawtooth cur-
rents flowing through the vertical and
horizontal deflection coils deflect the
beam at the deflection plane, causing
scanning of the screen from top to bot-
tom and from left to right.

In addition to the electron particles
emitted from the cathode, negatively
charged ion particles, which are much
heavier than electrons may also bom-
bard the phosphor screen. This bom-
bardment produces a brown spot on a
small center area of the screen. This
effect may be neutralized by bent and
slashed gun design together with ex-
ternal ion traps which deflect and pre-
vent the heavier negative lons from
reaching the phosphor screen, or by
coating the phosphor screen with a
thin film of aluminum. In the latter
case, the film is thin enough to allow
the electrons to penetrate, but effectively
prevents the ions from passing through
to the phosphor screen.
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GRID NO. 2 \ CoILs |
QAL s B T
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\
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CONTROL \\

FIRST —
CROSSOVER

} Fig. T—Magnetically focused and

deflected monochrome picture tube.

A simplified gun diagram of an elec-
trostatically focused tube is shown in
Fig. 2. Here we observe that an addi-
tional grid (Grid No. 3) follows Grid
No. 2. By connecting this focus grid
to a variable source of B+ it is found
that variation of the B+ voltage pro-
vides effective focusing action without
affecting the brightness. In some tubes
the focus potential is approximately one-
fifth the anode potential. In other tubes
much lower potentials are employed in
the range of zero to a few hundred
volts.

Beam centering in magnetically fo-
cused tubes may be conveniently ef-
fected by a mechanical adjustment of
the focus coil or magnet. Inasmuch as
focus coils or magnets are not used with
electrostatically focused tubes, it becomes
necessary to employ an external beam
centering magnet to provide means of
centering the beam on the screen. Such
a device is generally located directly
behind the deflection coils.

Color Picture Tubes: 3-Gun Type

We are now ready to consider how
a picture tube must be constructed to

(CONTROL) (FOCUS)
GRID NO./ G/?/D\ NO. 3
\\ \
\ /
h.|

Inimm
‘T‘—‘Lf“ |

A

\ |
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2—Electrostatically  focused

Fig.
picture tube electron gun.
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Color Picture Tubes - e« me

The two basic groups of color picture tubes are the three-gun simul-
taneous display type and the single-gun sequential display type. The
manner in which color pictures are made with these tubes in discussed

From a forthcoming book entitled
“Fundamentals of Color Television’”
by Samuel L. Marshall & Robert T. Dargan

provide color reception. Since color TV
is a 3-color system the picture tube
must provide a 3-color display. This
means that the phosphor screen must
contain some satisfactory geometrical
arrangement of individual red, green
and blue phosphors. In practice each
set of phosphors provides a display in
one color. The phosphor elements are
so close to each other that at normal
viewing distance the eye cannot resolve
them as separate displays; instead it
sces the three displays as a single image,
the color of which is the addition of all
three colors.

So much for displays. Now, directing
our attention to the color signal, we
find that a standard color transmission
represents three color signals occurring
at the same instant. As such, the system
is said to be instantaneous.

In a receiver, the picture tube and its
associated circuits is designed to repro-
duce all three color signals at the same
instant when an instantaneous viewing
system is used, and sequentially when a
sequential viewing system is used. When
viewing an instantaneous system, an
observer sees the composite effect of all

} Fig. 3—The three electron beams
converge at the holes in the aper-
ture mask and pass through to
strike their proper phosphor dots.
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three color displays as they are repro-
duced at the same instant.

A color tube in an instantaneous sys-
tem employs three separate electron
guns, each gun controlling the repro-
duction of one, znd only one of the
three colors. Such a tube is called a
3-gun tube.

The most familiar type of 3-gun tube
is the so-called “aperture-mask” or
“shadow-mask”™ tube. The reason for
this designation is illustrated in Fig. 3
which shows how three clectron beams
converge on ome of the openings in a
metal plate Jocatec in front of the phos-
phor screen (hence the term, aperture
or shadow-mask) and fall on three dif-
ferent colored phosphor dots, red, green
and blue. Each color beam falls on its
own corresponding color phosphor.

In this case the chree beams represent
red, green and blue video signals, and
the color display consists of red, green
and blue phosphor dots arranged in
triangular trios as shown. The system
is instantaneous, and in the resulting
display all three colors blend into one
as viewed by an observer at a reason-
able distance.

Figure 4 illustrates a somewhat sim-
plified cross-section of this tube. Ac-
tually the guns are positioned 120°
apart with the blus gun on top and the
red and green guns below. Here we see
red, green and blue video signals enter-
ing their respective guns. These guns
are of the electrostatic focus type illus-
trated in Fig. 2, and are provided with
a slight tilt as an aid in converging the
beams at the center aperture of the
mask.

One of the devices made available

[ Continued on page 54]
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Fig. 4—The three-gun aperture
mask type of color picture tube.
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IN GLAMOROUS NEW YORK CITY—ALL EXPENSES PAID PLUS $100 CASH

WINAWEEKEND AT THE WALDORF FoR 2

IN THE PYRAMID TWIST-MOUNT CAPACITOR CONTEST

- TOTAL—147 WONDERFUL PRIZES—PLUS A PRIZE TO EVERY ENTRANT . . . SERVICEMEN, ENTER NOW! YOU CAN'T LOSE!

IT'S EASY TO WIN ANY ONE OF THESE WONDERFUL PRIZES:

GRAND PRIZE: Weekend at New York's fabulous Waldorf Astoria Hotel
for 2, guest of Pyramid. Air transportation from your home to New York
and return. Weekend of entertainment including a visit to the famous
Gaslight Club, dinner at the Waldorf's Starlight Roof, and breakfast at
the Waldorf. Air transportation by CAPITAL Airlines Viscount.

1st PRIZE: One 4-drawer steel file cabinet plus your choice of 50 sets
of PHOTOFACT folders. Value: $120.45.

FIVE 2nd PRIZES: 5 CR-30 PRECISION Cathode Ray Tube Testers. dir.
net $109 ea.

TEN 3rd PRIZES: 10 CRA-2 PYRAMID Capacitor-Resistor Analyzers. dlr,
net $32.50 ea.

TWO 4th PRIZES: 2 SW-54 NATIONAL Short Wave Receivers. dir. net
$59.95 ea.

TEN 5th PRIZES: 10 JENSEN professional speaker units consisting of
a D-30 lifetime driver unit and RT-20 rectangular horn, dir. net $44.40
per set.

FIFTEEN 6th PRIZES: 15 TW CHANNEL MASTER 7 element “traveling
wave” TV antennas, Model 350. dlr. net $33 ea.

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95
in Pyramid capacitors, metal tool box and too! kit. dir, net $29.95.
THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you
to $10. (dir. net) of Pyramid capacitors at your distributor.

8th PRIZE: WALCO twin-point diamond phono needte. dir. net $30. For
G.E. Var. Rel. Cartridge.

FIFTY 10th PRIZES: 50 WALCO needles for G.E. twin-point sapphires.
$3.50 dlr. net.

AND to all entrants a kit of 5 bypass and coupling capacitors featuring
the Pyramid type IMP.

It's easy to win any one of 147 big prizes—just follow these simple rules:
Identify the unnamed Pyramid T-M capacitor in the TV set schematic
appearing on this page. Give the Pyramid stock number, name and model
number of TV set. Then mail your entry to Pyramid. Use coupon on this
page or obtain additional blanks from your distributor. A different
schematic will appear in these servicemen’s magazines for 4 months.
Prizes will be awarded on a points-earned basis as follows: 5 points for
Contest No. 1; 10 points for Contest No. 2; 15 points for Contest No. 3;
20 points for Contest No. 4; and 10 points each contest for neatness.
Possible perfect score: 90 points. However it is not necessary to achieve
a perfect score to be declared a prize winner.

So act quickly...send in your entries early each month...you can't lose.

—4_ DENOTES CHASSIS GROUND

TO YOKE SOCKET

Identify C2, A, B, C
CONTEST CLOSES JULY 15, 1857

A PHOTOFACT STANDARD NOTATION SCHEMATIC © Howard W. Sams & Co., Inc,

JUDGES: M. Harvey Gernsbeck, editorial director, Radio-Electronics
Oliver Read, D.Sc., publisher, Radio & Television News
Howard W. Sams, chmn. board, Howard W. Sams & Co., Iric.

HELPFUL HlNTs
The unidentified capacitor in each entry will be a Pyramld Twist-Mount.
All schematics are of TV sets made in the U.S. by a known manufacturer
within the past 2 years.

Schematics for reference may be those published by the TV set manu-
facturers, Howard Sam'’s Photofacts, or by any other accepted publisher.
You may enter as often as you like but be sure to include a box top
(showing stock number) of any Pyramid Twist-Mount Capacitor, with your
letterhead or business card with each entry.

WHO MAY ENTER

Any Radio-TV serviceman or employee of a Radio-TV service company
may enter. Officers, employees, (members of their families) of Pyramid
Electric Co. or its advertising agency are not eligible to enter the con-
test. All entries are limited to residents of the continental U.S. over
21 years of age.

All entries become the property of Pyramid Electric Co., none will be
returned and the decisions of the judges are final. In case of ties,
duplicate prizes will be awarded. This contest is subject to all federal,
state and local laws and regulations.

MAIL THIS ENTRY BLANK NOW!

Pyramid Twist-Mount Contest, Dept J
Pyramid Electric Co.
P.0. Box 655, Tyler Park Station, North Bergen, New Jersey

Entry No. (1) (2) (3) (4)—(check one)—Is: Pyramid stock No.

Twist-Mount values

Set manufacturer’s name. TV set mode! No.______
| enclose a box top (indicating stock number) of any Pyramid Twist-Mount
Capacitor together with my business card or letterhead or my employer's..

Contestant's name Posltion

Contestant’s address

City. Zone___State

Employer's Firm name.

Employer's address
City. Zone___State

My jobber's name and address

ENTER AS [IFI'EN AS YOU LIKE—FOR ADDITIONAL ENTIIY BLANKS

SEE YOUR JOBBER,

Capacitors, Selenium Rectifiers—for original equipment, for replacement

PYRAM'D ELECTRlC COMPANY North Bergen, New Jersey
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The photographs above illusirate various types of interference. From left to
right they are: (1) Interference caused by FM station; (2) Crosshatching caused
by harmonic of a nearby radio station; (3) Interference caused by a harmonic

The Washington Television Interference Com-
mittee, WTVIC, is a volunteer group en-
gaged in studying the causes and cures of
TV interference from other transmitters in
the communications spectrum, and acquaint-
ing the servicing fraternity and all others
concerned, with their findings. They work in
close cooperation with RETMA and other
national organzations. The following in-
formation is from a pamphlet put out by the
WTVIC and the editors wish to thank the
committee for making it available to us. We
wish in particular to thank Col. Van Deusen,
the committee coordinator, and Mr. Harold
R. Richman, associate advisor, for their co-
operation.

ross modulation as discussed herein
Cis the interference caused by the
mixing or heterodyning of an undesired
signal with the desired station signal.
The result may be the presence of the
two signals in the audio or video re-

SIGNAL-98MC

Fig. 1—Cross modulation due to
two strong interfering signals.
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of an rf device such as an industrial heater, radio transmitter, or receiver
oscillator; (4) Interference from another TV or FM receiver so strong that it

has turned the picture into a negative.

A discussion of the causes and suggested remedies for
television interference caused by various types of
transmitters. The information presented was prepared
by the Washington TVI Committee.

sponse. Two signals introduced in a
non-linear circuit will mix and cross
modulate. The non-linear condition
may be brought about by the overload-
ing of one or more circuits by a strong
signal. :

This difficulty usually occurs in one

of two places in the receiver:
(1) the f input or tuner circuits, and
(2) the if circuits. Any extremely strong
signal, even though it is entirely out
of the television channels, can produce
this condition if allowed to reach one
of these two circuits.

Obviously any measures which will
prevent the undesired signal from reach-
ing #f or if circuits where cross modula-
tion may occur will cure this type of
interference.

Sources of Undesired Signals

TV receivers may be subjected to in-
terference from a great many signal
sources such as—

1. Strong signals from nearby radio
stations, including FM broadcast,
amateur, police, taxi, government,
airways and military services.

2. Radiation from local oscillator of
nearby TV and FM broadcast re-
ceivers.

3. Diathermy, industrial heaters, etc.

4. Image interference (This situation

exists when a strong signal occurs
at the oscillator frequency plus or
minus the #f).

In television receivers this interference
will affect either the audio or the pic-
ture, and possibly both.

Audio — Distortion of the desired

signal.

— Reception of the unwanted
audio signal along with
the desired audio.

Picture — Distorted, non-linear and

unstable.

— Presence  of
pattern.

interference

Why Does This Happen?

Cross modulation occurring in the #f
circuits may be due to two strong sig-
nals reaching the grid of an rf stage
with sufficient voltage to cause the tube
to operate in a non-linear manner. Mix-
ing of the two signals takes place with
the tube acting as a converter or mixer.
From here on the interference is in-
curable. Once the cross modulation has
occurred it is impossible to separate the
desired from the undesired signal. The
only solution is to prevent an undesired
signal from reaching the grid. Fig. I
illustrates a common condition which
may give rise to this cross modulation.

Cross modulation occurring in the

if stages of a receiver is also usually
due to a strong signal reaching the grid
of one of the if stages causing it to
operate over a non-linear range, or to
draw grid current, become non-linear
and function as an invertor or mixer.
Again, once having occurred, there is
no way to separate the desired from the
undesired signal.

The undesired signal finds its way
to the grid or grids of either #f or if
stages because it is not opposed by suf-
ficient rejection circuits. This may mean
inadequate rf tuned circuits ahead of
the #f stage, or insufficient shielding of
the rf and the 7f stages, or both. An
undesired signal may be thousands of
times stronger than the desired signal
because its source is closer to the re-

TV RECEIVER
RF INPUT

TRANSFORMER
TERMINALS

TO ANTENNA

SHIELD BOX

Fig. 2—Typical high pass filter for
reducing cross modulation.
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KNIGHT TRANSISTOR AND
DIODE CHECKER KIT

by Richard Kerwin
Project Engineer
Allied Radio Corp.

rra the ever increasing use of
OC the transistor in home radios,
hearing aids, and various “transistorized
equivalents” of common circuits, the
need has arisen for a quick and simple
way to check transistors. The experi-
menter is further hampered by the lack
or unavailability of published data, and
the frequent need for matched pairs of
transistors for use in audio and meter-
ing circuits. The need for such a device
is obvious. Any service shop which
desires to earn its share of the profits
from the sales and service of the increas-
ingly popular transistor radio, must
sooner or later have such a device. The
checker to be described, though simple,
may be used for many purposes other
than merely obtaining a good or bad
rating for a transistor.

Principle of Operation

In order to understand the operation
of this checker, it is only necessary to

Fig. 2—Inherent leakage resistance
between terminals of transistor.
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Fig. 3—Equivalent circuit when

leakage-gain switch is depressed.
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visualize the transistor as a variable,
two-terminal resistance. This resistance
is controlled by a third element requir-
ing only small amounts of power rela-
tive to the power consumed or con-
trollable by the main two elements. The
main two elements in this circuit are
emitter and collector. The controlling
element is the base. Polarities are shown
in Fig. 2 because they differ for PNP
and NPN transistors. The current flow
through the transistor is controlled by
the emitter to base voltage. The base,
however, is not perfectly isolated from
the main two elements as is the control
grid in a vacuum tube. Therefore, if
the base were left unconnected, or float-
ing, we would still have a definite emit-
ter to base voltage caused by leakage
currents in the semi-conducting materi-
al. This bias, as we may call it, will dif-
fer for different types of transistors and
will differ even for transistors of the
same type number. In this respect the
transistor is similar to a vacuum tube,
since it can not be completely cut off
by self bias.

In this checker we have a transistor in
a common emitter amplifying circuit.
The meter and the calibration control
form the collector load impedance. With
the switch in the normal or open posi-
tion the base assumes its own bias and
a certain current will flow. When the
switch is operated a resistance is con-
nected to the base circuit, changing the
bias and causing more current to flow.
Fig. 3 illustrates the circuit under these
conditions.

The current flow through the base re-
sistor is very small compared to the
collector current flow and will in itself
add little to the meter reading. This
second condition is called gain.

The ratio of leakage current to gain
current may be considered as a figure
of merit for a transistor. In general, if
the leakage is less than the gain the
transistor will amplify. The closer these
two become, the lower is the available
current amplification.

If both leakage and gain currents are
high, it is an indication of a rather

low impedance transistor. Conversely,
if both of these currents are low we
have a high impedance transistor. All
of the above may be considered true for
both PNP and NPN type transistors.
Two separate sockets are supplied be-
cause of the different element polarities
in these two types.

Testing Surface-Barrier Units

Almost all of the currently available
junction and point contact transistors
have collector ratings of 20 volts or
more. Although the battery used in this
unit delivers 2214 volts, it is not likely
that more than 15 volts will be applied
to the transistor in the gain position.
No difficulty has been encountered in
this respect. If, however, surface-barrier
type units with a maximum collector
voltage of 6 volts are to be checked, a
6 volt battery may be used in place of
the battery shown. In any case, before
testing any transistor, reference should
be made to a table of characteristics to
determine whether the PNP or NPN
socket should be used. Reversed polar-
ities may damage the transistor by
heating.

Transistor current gain fest

After reference is made to a table
of characteristics, the transistor is
placed in the proper socket. The
spring-return, leakage-gain switch is
operated and the calibration control
adjusted for full scale deflection. The
unit is now calibrated for this individ-
ual transistor. This reading (full scale
or 1) is the gain measurement. The
switch is released and a second reading
taken. This reading is the leakage meas-
urement. The ratio of the two is a
relative figure of merit. If the leakage
equals the gain the transistor under test
is bad and will not amplify. Sometimes
it is found that a transistor with a small
figure of merit will perform in an op-
erating circuit better than one with a
large figure of merit. This is probably
due to the fact that the better perform-
ing unit presents a better impedance

Fig. 1T—Photo of the Knight Transis-
tor and Diode Checker unit.

match to the operating circuit. If the
calibration control must be set low (rep-
resenting a greater shunt to the meter)
to achieve full scale reading, it is an
indication of a low impedance unit.
The opposite is truc if the control must
be set high. Once in a great while, we
will find a transistor which will not
reach full scale reading in the gain
position. All measurements are then
made relative to half scale deflection.

Other Tests

In addition to this check for the
merit of a transistor, a number of other
tests may be made with the unit. These
include transistor matching, transistor

noise measurements, crystal diode
checking, and the checking of selenium
and similar rectifiers. L1
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Fig. 4—Schematic diagram of the
Transistor and Diode Checker.




There’s something new on Mallory
volume controls—a line switch with
unique contact action. Make and break
is accomplished by spring-snapped
motion of “*floating’ rings of special
Mallory contact alloy. Rings rotate with
each switch operation . . . presenting

a constantly changing contact surface . . .
providing these performance extras:

Far Longer Life . . . cleaner make and

break . . . less wear and arc erosion.

Overload-proof . . . Snap spring carries

no current . . . won’t soften when
overloads occur.

Positive snap action “feel” . . . with

minimum torque.

These extra features come at no
extra cost to you. On your next
replacement job . . . insist on
Mallory controls with these new
switches . . . put extra value into
every control replacement!

*Patent applied for
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P.R.MALLORY
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ceiver. To eliminate undesired signal
some means of adding rejection circuits,
shielding or both are necessary.

Measures For Prevention of
Cross Modulation Effecis

The following measures may be

taken to reduce or eliminate cross mod-

ulation and its effects:

1. An appropriate filter may be used
at the antenna input or in the
power line, or both. Fig. 2 shows
a high pass filter for use at the
antenna input, while Fig. 3 gives
the details of a power line filter.
These filters are available commer-
cially or they may be easily con-
structed.

2. Adequate shielding. In a very
heavy rf field caused by a strong
signal the #f energy can reach criti-
cal stages without being conducted
along wires leading to the receiver.
Direct pickup of this type is par-
ticularly likely to occur in un-
shielded coils, especially when lo-
cated above the chassis. Shielding
components above and below the
chassis from this type of pickup
can often be accomplished simply
by judicious use of ordinary screen
or other suitable, easy to handle,
shielding material. Sometimes it is
easiest to shield the entire inside
of the television cabinet, rather
than to individually shield sus-
pected points of pickup. One pre-
caution is necessary in this latter
case. All leads going through this
shielding must be suitably filtered
in order for the shielding to be
fully effective, and the shield must
be properly grounded.

A metal pan installed inside the
cabinet on the chassis shelf, and
properly grounded, will help.

3. A shielded transmission line (co-
axial cable) from the antenna to the
input of the receiver may be used.
The impedance of this line must
be matched to the antenna and to
the receiver tor best results.

4. Reorientation of antenna: When
the desired signal is strong and the
receiver is operating with age, its
sensitivity to other signals is re-
duced.

5. A special antenna system in weak
signal areas will give a more favor-

| To Receiver
L

Fig. 3—Power Line Filter

able desired to undesired signal
ratio.

How to Identify This Type of
Cross Modulation

There are several methods for deter-
mining if observed interference is due
to internal cross modulation or is due
to other causes. (1) Install trial high
pass filter. If the interference disappears
the difficulty is probably cross modula-
tion from an interfering signal whose
frequency is below approximately 45
mec. (2) Remove the rf amplifier tube
from its socket. If the interference dis-
appears it is either cross modulation in
the #f stage or an undesired signal di-
rectly on the television channel. If the
interference persists with the #f tube re-
moved, the interference is due to pickup
and cross modulation in a later stage,
probably an if stage. A check on several
nearby receivers will usually indicate
whether the interference is directly on
the TV channel. Make certain the inter-
ference is not direct pickup by the audio
amplifier.

Pickup similar to audio rectification
can occur in the video amplifier which
has a much greater pass band and for
that reason is more susceptible than an
audio amplifier.

Image Interference

Severe interference may result from
inadequate image rejection in the TV
receiver. In this case the mixing effect
occurs in the regular mixer stage, but is
caused by a signal equal in frequency
to the normally received channel plus
or minus twice the receiver /f.

A sharper tuned trap or stub must be
used to eliminate the undesired signal
without attenuating the desired signal.

Nearby fm broadcast signals are the
most common causes of image inter-
ference affecting the lower TV chan-
nels. The best check is to use a tunable
filter designed to cover the fm band

(88-108 mc). BE
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inquiries Sent To The Answerman Will Be Acknowledged Only

if Accompanied By Radio-TV Service Firm Letterheads.

BY ELECTRONIC SERVICING TECHNICAL STAFF

Mr. Answerman:

I have a problem that you might be
able to help with. The receiver I have
exhibits a wiggle on the left horizontal
wedge of a test pattern. On a picture
the wiggle extends in a couple of inches
running abour the full side of the pic-
ture. It seems the horizontal deflection
lines are bent a slight amount. Every-
thing I can think of has been checked
including tubes and condensers. I sure
would like to clear it up. The set is
a G.E. Model 20C150.

J. C.
Chicago, Ill.

From the description of the difficulty
it sounds as though the horizontal de-
flection coil trimmer condenser is out of
adjustment. This condenser, shown in
Fig. I as C465, is located on the main as-
sembly support bracket at the left side
and just a little forward of the yoke. The
purpose of the condenser is to eliminate
just such conditions, namely wiggle in
the horizontal lines. The trimmer per-
mits correcting for any unbalance that
might arise in construction between the
different halves of the horizontal de-
flection coils. For each yoke a proper
fixed condenser, C460, has been selected.
This condenser may have a value any-
where from 39 to 68 uuf and has a rating
of 2000 volts. Trimmer C465, being ad-
justable from 1 to 12 uuf, permits ad-
justing with C460 for any unbalanced
condition that may exist between the
two sections. When the horizontal de-
flection coils are balanced cross talk due
to the vertical deflection coils is pre-
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Fig. 1 — Partial schematic GE
20C150.

vented, and conditions such as this wavi-
ness are prevented.

Dear Sir:

I'ran into one of the new Motorola re-
ceivers with the remote tuning and no-
ticed something that I could not
understand. When the receiver was
caused to change channels, either re-
motely or from the front panel push
button, a small “plop” or “popping”
sound was heard from the speaker.
The receiver incorporates sound muting
so that normally when channels are
changed nothing should be heard from
the speaker. Examination of the con-
tacts indicated that they were in good
shape and not the cause of the trouble.
The audio tubes were checked by substi-
tution and thus found to be normal.

N. M.
Philadelphia, Pa.

One component which should be
checked in trying to correct for the
trouble is C316, a .01 «f capacitor shown
in Fig. 2. A small amount of leakage

in this condenser could easily bring
about this difficulty. The sudden stop-
ping of the current flow in the grid cir-
cuit due to the leakage of this condenser
will give rise to a voltage pulse which
is amplified by the audio output tube
and heard as a “pop” from the speaker.
Condenser C316 most probably is the
cause and should be checked and re-
placed. The leakage may only be small
and not affecting the reproduction, but
still may be significant enough to cause
this trouble.

Dear Sir:

I have a receiver in which there is a
buzz that is much the same as an inter-
carrier buzz. All tubes have been
checked, as well as the alignment and
the balance of the FM detector. Have
you any idea of what can occur in TV
receivers that might be causing this
condition which sounds so much like
intercarrier buzz but evidently is not.

T. R.
El Paso, Texas

The grounding loops extending from
the yoke housing to the outer aquadag
coating should be inspected to deter-
mine that sufficient ground contact is
being made at this point. If the connec-
tion is poor, the high voltage circuit will
not have sufficient capacitance for filter-
ing. A poor ground connection at this
point is often a source of radiation of
video pulses that may be picked up in
the speaker lead or some other lead such
as an audio coupling circuit or volume
contro] lead. Thus a buzz is reproduced
in the speaker. Liquid aquadag is avail-
able at many electronic distributors for

correction of just such troubles. HM
Vi
E£802 6AQ5
SMUTING gty AUDIO

QONTACT.S', SWITCH
—— s

" aupio 5470’(
AMP. PLATE ==

Fig. 2—Motorola muting circuit.

MARINE RADIO
[from page 13]
dummy-antenna capacitor value approx-
imates that of the antenna, and this
setting can be used for pre-tuning other
equipments to be used with the same
type of antenna.

It has been possible in many in-
stances, to take a radiotelephone which
has been completely adjusted on the
bench in this fashion, and put it on a
boat with hardly any subsequent adjust-
ments being required. Thus, this small
amount of preliminary work is very
well worth the time.

Aboard the boat, unless a radiotele-
phone transmitter has an antenna 7f-
meter incorporated in its structure, the
standard method of tuning is to insert
an rf ammeter in the antenna lead-in.
However, this introduces a difficulty
since removing the meter and its asso-
ciated wiring may alter tuning. For
this reason, an indicating system which
does not alter the inductance or capaci-
tance of the antenna circuit is prefer-
able. An f milliammeter may be cou-
pled to the antenna lead inductively
through a loop, to give a tuning indi-
cation without materially changing the
antenna-circuit tuning. An 7/ field-
strength  indicator, similar to those
which have been previously suggested,
will also do the same job. These indi-
cations, in conjunction with the rf plate-
current reading, will show when desired
operating points have been reached, and
then the equipment can be safely but-
toned up without fear of detuning.

Part of the dificulty in tuning many
radiotelephone transmitters is the sim-
ple mechanical problem of handling the
clip leads on the coil. An insulated
holder for the clips can be made from
modified alligator clips attached to a
piece of polystyrene rod or in an emer-
gency, held by their own insulated han-
dles. This will greatly facilitate run-
ning clips up and down the coil to
find the proper point.

Sometimes, output on one channel
may be slightly below that which is
expected. Before bothering to unscrew
the clip lead and move it one way or
another, the proper direction of move-
ment can be determined by using a
large slug of ferrite which can be held

[ Continued on page 51]
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Manufacturers’ sales of transistors in 1956 were nearly
four times as great as they had been a year earlier, the
Radio-Electronics-Television Manufacturers Association
announced recently releasing a Marketing Data Depart-
ment compilation. A similar increase in transistor sales

' had been recorded by RETMA for the calendar year

1955, indicative of the continued rise in application of
the semi-conductor device.

December 1956 sales of transistors totaled 1,608,000
units valued at $4,691,000 compared with December
1955 sales of 479,968 transistors valued at $1,232,622,
RETMA reported.

After February 15 RETMA will be in its new build-
ing 1721 De Sales St., N.W. Wash. 6, D. C.

The I.R.E. show will be held from March 18
through March 21 at the New York Coliseusn. This
year's wnational convention program places heavy
empbhasis on the theme “something new’—840 ex-
bibits of new apparatus, 275 papers reporting new
developments, and a new exhibit location. The
Radio Engineering Show bas been expanded sub-
stantially and moved to a larger, more conveniently
located quarters, the recently opened New York
Coliseum in midtown Manhattan. Coupled with
this “greatest show on earth” will be an outstanding
four-day program of technical papers, highlighted
by two special symposia on Tuesday evening, March
19: one dealing with the timely topic of a national
system of air traffic comtrol, and the other with
microminiaturization—the wultimate technique.

The first closed circuit television tour of a major
financial institution was just concluded by Blonder-
Tongue Laboratories, Inc., Westfield, N. J. More than
300 shareholders attending the annual stockholders
meeting of the Bankers Trust Company at 16 Wall
Street, New York City, witnessed the TV tour that
covered four major departments from bookkeeping on
the eighth floor down to the vaults, two stories beneath
the street.

Retail sales of radio receivers in 1956, excluding
auto sets, was firmly established as being the highest
in the history of radio, the RETMA Marketing

trade

Data Department reported to RETMA members.
More than 8.3 million receivers were sold to cou-
sumers through these outlets.

Though a decline was recorded in the number
of television sets sold through retail outlets during
the year, TV sales in 1956 were reported to be one
of the three best years in television history.

During the calendar year 1956, retail sales of
‘I'V receivers amounted to 6,804,783 compared with
7,421,084 sets sold during the calendar year 1955.
Radio set sales during the year, excluding auto sets,
totaled 8,332,077 compared with 6,863,676 radios
sold through retail outlets during the year 1955,
RETMA reported.

In additon to the radios sold through retail
outlets, RETMA reported that 5,057,409 automobile
radios were produced during the year 1956. These
figures compare with the total of 6,863,676 auto
sets made during 1955. Since the bulk of car radios
produced are sold direct to the automobile manu-
facturers for installation in new cars, they are not
included in RETMA’s count of retail radio sales.

Telerama, a service indusiry sponsored weekend al
the Ritz Carlton Hotel, Atlantic City, April 12, 13, 14,
is vapidly assuming large proportions. Sponsored by the
Council of Radio & Television Service Associations of
Philadelphia and the Delaware Valley, considerable
interest in the program has been evoked among many
of 228 service associations contacted throughout the
couniry.

The entire 3-day weekend at the Ritz Carlton is being
afforded at the complete cost of $20. per person, which
includes ocean-view room with private bath, meals,
floor and fashion shows, the banquet and regisiration, if
reservations are made before March 15th. Reservations
can be made by writing to Electronic Service Indusiry
Telerama, 628 Lewis Tower, Phila. 2, Pa.

An underlying feeling of optimism in the growth
and future of high fidelity in both the consumer
and commercial fields was reported here recently by
Lawrence LeKashman, vice-president in charge of
sales for the David Bogen Co., Inc. and Presto Re-
cording Corp., affiliates of Unitronics Corporation.

Mr. LeKashman voiced his optimistic predictions
following his return from a two-week visit to the
trade.
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flashes

The American Television & Radio Co. has recently
formulated a sales plan which should be of considerable
interest to servicemen. This merchandising plan is be-
lieved to be the first in television history with a direct
approach from factory to serviceman for the sale and
service of TV sets. A certain number of qualified
technicians will be granted the ATR franchise. The
number will of course depend on the population of
the city. Tt is estimated that there will be one cer-
tiied ATR TV Technician for each 25,000 population.
This may be modified, of course, depending on the
degree of TV set saturation, square mile area, and
other factors.

Ken Kleidon, naiiond color TV manager for Hycon
Electronics, will present a continuous showing of bis
demonsiration o1 color television servicin g at the Sterling
Radio Jamboree in Houston, Texas. He will be assisted
by W. R. Hays, Southwestern representative, at the
[amboree which is being beld this Sunday afternoon.

Approximately 1600 people are expecied 10 attend the
[amboree sponsored by the Sterling Radio Distributing
Co. Kleidon will demonstrate the technigues of o pemtin(g

the color bar/dot generator and the wide-band tess
colorscope.

As part of Cornell-Dubilier’s long-range program
of being helpful to both servicemen and jobbers,
a “Questions and Answers” session was held recently
in Union City, New Jersey. Host was Nidisco of
Jersey City, New Jersey, with branches in Hacken-
sack, Richfield and Trenton.

A series of Silcon Diodes and Medium Power
Rectifiers covering the current range from 100 milli-
amperes to 3 amperes will be introduced at the I.R.E.
show, New York City, by the United States Dynamics
Corporation, Boston, Mass., manufacturers of solid state
devices, it was announced recently by Dr. Walter E.
Strimling, President,

A product of the Semiconductor Products Division,
the new diodes and rectifiers now complete the series
of current ranges from 100 milliamperes to 35 amperes
which are covered by U.S. Dynamics silicon devices.
All units are stud mounted and hermetically sealed.
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Duotone is launching a consumer advertising cam-
paign in Holiday magazine.

“Bvery service man,” said Steve Nester, president
of the Duotone Company, Inc., "will welcome  the
news that Duotone is continuing to expose millions of
new people to the Duotone story because it means that
every time you make a service call the national vecogni-
tion of the Duotone name and quality will make people
vealize that you carry the finest and deal in the best”

The Government Setvice Department of the RCA
Service Co., Inc. has been reorganized to provide
expanded service to each branch of the Armed Forces,
P. B. Reed, Vice-President, Government Service Depart-
ment, announced recently.

“The reorganization was carried out,” Mr. Reed said,
“to facilitate and coordinate our various services to the
Army, Navy and Air Force. The new responsibilities
are necessary because of the expanding scope and diver-
sification of the Government Service Department.”

Manufacturers sold more picture tubes during
1956 than in any previous television-year, the
RETMA Marketing Data Department reported to
RETMA members. The niuniber of such tubes sold
last year exceeded the sales figures for 1955, which
bad been established as a record year.

Cumulative picture tube sales for the calendar
vear 1955 bad totaled 10,874,234 wunits valued at
$209,007,518. Receiving tube sales in the calendar
year 1955 bad totaled 479,802,000 units valued at
$358,110,000. This compares with the following
RETMA chart which shows cathode ray and re-
ceiving tubes sales in December and the cumulative
12-months of 1956:

Key officials of the National Electronics Distributors
Association and Eastern states TV service leaders opened
industry conversations at the Hotel Roosevelt, New York,
recently.

The occasion was described, largely, as being an elec-
tronic industry discussion for the exchange of ideas and
improvement of industry relations for mutual benefit.
It represented the culmination of months of individual
conferences between parts distributors and Service leaders
in an effort to seek common areas of effort and, ulti-
mately, the resolution of common problems.
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HE late 1957 TV line of Emerson

Radio and Phonograph Corpora-
tion consists of four basic chassis and
forty models, approximately twenty of
which are UHF-VHF receivers. The
portables alone amount to twelve models
including 8%4”, 14” and 17”7 picture
tube sizes. The two other basic chassis
(excluding color) are incorporated in
the Deluxe sets (twenty models) and
Eldorado sets (six models).

The purpose of this article is to fa-
miliarize the dealer and independent
service man with the Emerson line from
a servicing and circuit design stand-
point. Rather than discuss all circuitry
in general, only those circuits which are
unique with Emerson or not easily
understood from the circuit schematic
will be explained.

General Servicing Features

The following are features true of all
Emerson TV sets in the late 1957 line.
Servicing features which are applicable
to only one type of chassis are treated in
the section dealing specifically with that
chassis.

1—All receiving tubes can be easily
replaced simply by removing the ma-
sonite back on all sets except the 815"
portable (1232, 1233, 1270, 1271), but
chassis removal of the 824" portable is
very quick.

2—Slo Blow type fuses are accessible
from the top of the chassis. These fuses
fit into a special holder, requiring no
unsoldering. This type of holder pre-

40

vents a fuse much larger in current ca-
pacity from being substituted in error.

3—Two or three (depending on mod-
el) etched circuit boards are used, al-
lowing for the replacement of many
components without having to remove
the chassis from the cabinet. (Except
814" portable models 1232, 1233, 1270,
1271).

4—Tuner oscillator adjustments are
readily available without having to re-
move the chassis from the cabinet.

5—Horizontal osciliator and phase
coils can be adjusted in the customer’s
home without removing the chassis
from the cabinet and without any
equipment.

6—The replacement of the horizontal
output transformer can be made with-
out having to remove the chassis from
the cabinet on all models except porta-
bles. The portable chassis however, can
be removed quickly and simply.

7—Vertical size and linearity controls
are accessible without removing the
masonite back.

8—Safety glass or lens is removable
casily and quickly on all models for
cleaning of glass or picture tube with-
out having to remove the chassis from
the cabinet.

Poriuble and Port-0-Rama Models

Port-O-Rama models are portables
which can be used in five different ways:
TV, radio, phono, with personal listen-
ing attachments, and from a car or boat
battery supply by means of an external

The first of this two part discussion of ser-

vicing new Emerson TV receivers provides

general servicing information- and delves

PART 1

accessory inverter. Portable models dif-
fer from the Port-O-Rama series in that
they do not incorporate a radio or ex-
ternal sound jack. They do however,
incorporate a phono jack and phono-
TV switch. Aluminum chassis and alu-
minum cabinets are used on all current
14”7 and 17" portables to reduce weight
to a minimum. Since the Port-O-Rama
models incorporate both a phono input
jack and an external sound jack (to
audio output tranformer), they can
also be used with an externally mounted
12 speaker (3.2 ohm voice coil) to
provide musical entertainment for a
relatively large group.

Operation of Portable Sets in a Car
or Boat

Since the power consumption of
portable or Port-O-Rama models is
relatively low, it becomes practical to
operate these sets from a rechargeable
battery source such as commonly used

in automobiles, boats, rural farm areas,
ete. An inverter is required to convert
the available low D.C. battery voltage
(usually 6 or 12V) to 115V 60 cycle
A.C. The inverter must be large enough
to handle the power requirements of
the set, stable in voltage and frequency
output, and have low radiation from
the vibrator. Inverters which are not
large enough to handle the load will
cause poor operation of the TV set
such as low brightness, insufficient size,
and an ignition type of interference.
Inverters are available with an input
plug which fits into a cigarette lighter
receptacle or with terminations, which
fit directly on the battery terminals.
Remote inverter “on-off” switches are
also available which permit the inverter
to be turned “off” or “on” at the same
location as the TV set.

874" Port-O-Rama models 1232, 1233,
1270 and 1271 consume approximately
100 watts which requires an inverter
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' Fig. 2—Emerson Sound Reflex Circuit.
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EMERSON RECEIVERS

info such aspects as control locations, along
with low voltage, sound reflex, picture sta-

bility and agc circuit analyses.

by HAROLD BERNSTEIN

Service Manager, Emerson Radio & Phonograph Corp.

rated at 100 watts continuous operation.
14”7 and 17" models (1254, 1255, 1258,
1259, 1264, 1265, 1268, and 1269) con-
sume approximately 110 wates, which
requires an inverter rated at 125 watts
continuous operation.

Certain states may have laws for-
bidding the installation of a TV receiver
in an automobile, whether in view of
the driver or not, so check before such
an installation is attempted.

Serviceability of Portable TV Sets

On the 147 and 177 portables, all
tubes are accessible for replacement
simply by removing the masonite back.
The picture tube is removable from the
front of the set without having to dis-
turb the chassis.

On the 8)4” portables the chassis
must be removed for tube replacement,
but only four screws hold the chassis
in place, and two screws secure the
front mask and safety lens assembly.
The chassis, complete with picture
tube, is removable from the front of
the set. The chassis consists of a vertical
and horizontal section, and by removing
a few screws, the vertical section can
be tilted so that all components can
be easily reached for replacement or
testing.

147 and 177 portable and Port-O-
Rama models use the ruggedized 600
milliamp tubes (controlled warm up
heater filaments) which are connected
in series. This arrangement eliminates
the need for a filament transformer
which reduces thz over-all weight of
the set for greater portability. Analysis
of defective tubes over the past few
years shows that the vast majority of
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tube failures are due to causes other
than open filaments (low emission,
shorts, gas, etc.); therefore the location
of a defective tube will be the same as
for a set with parallel connected fila-
ments. If an open filament in one tube
should occur, then none of the tubes
in the series string would receive fila-
ment power, and therefore, this type
of tube defect (regardless of the tube,
except the 1B3) would always result
in no picture, no sound, and no raster.
To assist the service man in locating
defective tubes a tube location diagram
as shown in Fig. I is attached to every
receiver of this type. By removing a
tube in the center of the string (V-7)
continuity may be checked from socket
pin 3 to chassis and from socket pin
4 to R-77. This would quickly isolate
the trouble to one of six or seven tubes
rather than fourteen. It would be a good
idea to place a jumper wire across R-77
since this could have opened due to a
filament to cathode short in such tubes
as V-5, V-4, V.8, etc. (all of which
have the cathode connected to chassis).
The 14” and 17”7 portables use a
25CD6GA,GB as the horiontal sweep
amplifier tube. To make selection of
replacement 25CD6GA,GB tubes less
critical with regard to Barkhausen ef-
fect and/or snivets, an ion trap magnet
is secured to the top portion of this
tube. Adjustment of this magnet by
rotating it around the tube will in
most cases eliminate this interference.
A 25DN6 is used as the horizontal
sweep amplifier in UHF-VHF models
which, along with its ion trap, ef-
fectively eliminates Barkhausen and
snivets which tend to be more pro-
nounced on the UHF channels.
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} Fig. 3—Emerson Picture Stabilizer control.

Low Voltage Power Supply

The 14” and 17” portables and Port-
O-Rama sets use a single selenium
rectifier in the power supply. This type
of circuit has the advantages of very
light weight (which is so desirable in
portables), low power consumption
(which means low operating costs), and
operation on ac or dc power. High
efficiency sweep circuits are used to ade-
quately scan the 90° deflection picture
tubes used and provide the necessary
high voltage. As indicated previously,
these sets consume approximately 110
watts of power from a 115 volt line,
which is quite low for television re-
ceivers of high sensitivity and 90°
deflection.

Sound Reflex Circuit

To eliminate a sound 7f tube and
still provide adequate sound sensitivity,
many manufacturers take the 4.5 mc
intercarrier sound 7f beat from the plate
of the video amplifier where overload
due to too much contrast or a weak
tube may cause 60 cycle audio buzz.
Emerson has reduced this possibility by
using the sound reflex circuit shown in
Fig. 2. The plate and grid circuits of
V-2 are tuned to two sets of frequencies.
T-2 and T4 are tuned to the video if
(40 mc range) while T-10 and 1.4 are
tuned to the intercarrier sound fre-
quency of 4.5 me. The 4.5 mc intercar-
rier audio beat is picked up from the
video detector and fed back to the grid
of V-2 where it is amplified along with
the regular 40 mc video #f signals. These
two frequencies are far enough apart
so that very little interaction takes place.
With this type of circuit, the setting of
the contrast control or the condition
of the video output tube cannot affect
the sound.

Picture Stabilizer Control

The picture stabilizer control circuit
is shown in Fig. 3. The purpose of this
control is to previde additional sync
stability in electrically noisy or weak
signal areas. To understand how this
circuit operates, you must first know
how noise effects picture stability. Noise
pulses which are of greater amplitude
and in the same polarity as sync pulses
could either prematurely trigger the
vertical or horizontal oscillator or upset
the operation of the sync separator tube.
The relatively long time constant in
the vertical integrator network how-
ever protects the vertical circuit, while
the use of an automatic frequency con-
trol system protects the horizontal
circuit from being prematurely trig-
gered by random noise. In actual opera-
tion, we find that these noise pulses
actually upset the operation of the sync
separator by causing C-19 to charge up
to a high negative value (peak of the
noise pulse). If the amplicude of the
noise pulse is great enough, C-19 dis-
charging through R-3I could cause the
grid bias of V-5B (sync separator tube)
to go well beyond cut off. If this con-
dition occurs just prior to vertical sync
time, there would be no vertical sync
pulses in the plate circuit of the sync
separator and therefore the vertical os-
cillator would momentarily cause loss of
vertical sync. If the noise is continuous
as well as severe, the horizontal sync
may pull out in areas.

By adjusting the picture stabilizer
control in a counter clockwise direction,
resistance is added in series with the
noise charging circuit (C-I19 and the
grid of the sync separator). This in-
creases the charging time constant of
C-19 and prevents noise pulses (usually
of short duration) from materially
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way

to SPEED SERVICING!

Time is money to servicemen. Thou-
sands of servicemen who have bought
Vol. | VS8S8S report that it is a time-
saver which helps them pinpoint their
trouble-shooting so they can service
sets more efficiently.

A compilation of specific re-
ceiver service repairs, “bugs,”
chronic troubles, field circuit
changes, manufacturers’ pro-
duction revisions, etc. The com-
pilation enables the service tech-
nician to pinpoint what is wrong
with any given TV set and to cor-
rect the fault in the shortest pos-
sible time.

Video Speed Service Systems is guaranteed to simplify servicing all
TV seis. Contains over 600 service items representing over 2500 of the
most serviced TV models now in use. Over 25 different manufacturers’

lines are covered.

—————————— — CUT OUT AND MAIL ————==—=——""7]

COWAN PUBLISHING CORP., 300 WEST 43rd STREET, NEW YORK 36, N. Y.

Please send me postpaid Video Speed Servicing Systems

Vol. 1 in {] Paper Bound Edition for $2.95
Vol. 1 in {J Hard Cover Ring-Binder Edition for $4.95
Vol. 2 in ] Paper Bound Edition for $2.95

My Check for S................ is enclosed.
Name ... .. .
Address ...
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Fig. 4—Video de-
tector, if age and
tuner delay age
circuitry of the
Emerson TV re-

ceiver.

changing the grid bias of the sync
separator tube.

Video Detector and AGC

The age system, by the nature of the
tuner delay and doubler circuit, is de-
signed to adjust the gain of the receiver
for optimum performance in both very
weak and strong signal areas. This is
accomplished by using the undelayed
output of the age doubler circuit for #f
age and the delayed output for the f
age.

Fig. 4 shows the circuit used to per-
form these functions. All components
shown within the dotted rectangle are
housed in an aluminum container,
similar to an if transformer. The top
of this container is removable, permit-
ting the replacement or trouble shooting
of the age and detector crystals (CR-1,
CR-2).

The circuit operation is as follows:
The negative half of the »f modulation
envelope is demodulated by the crystal
diode, CR-2, and then fed to the video
amplifier (12BY7) through the #f filter
network L-I, L-2, C-7, L-3, and the
sound take-off transformer. The nega-
tive modulation envelope (composite
video signal) appears across capacitor
C-5 and is therefore also applied
through resistor R-6 to the cathode of
the age detector diode CR-1. At the
same instant that the negative video
signal is applied to the cathode of CR-1,
a positive rf signal (with the identical
video component )is applied to the plate
through capacitor C-4. The instantane-
ous voltage across CR-I is therefore

7O SOUND IF

-
: SOUND TAKE-OFF
TRANS.

7O VIDEO
AMR

equal to twice the peak to peak value of
the detected video signal (agc doubling)
and therefore when CR-I conducts, it
charges C-4 up to this value. The time
constants in this circuit are such that
the if and rf age voltage is proportional
to the strength of the incoming signal
and not to any random noise that may
be picked up. The full doubled age
voltage is filtered by R-I12 and C-8, and
is applied to the grid of the first f
amplifier tube (V-1).

To keep the 7f age voltage clamped
to a low negative value over a wide
range of fringe to moderate strength
signals, a local-distant potentiometer
(R-9) is used to manually set the
amount of positive delay voltage applied
to the rf age line. This keeps the line
at the grid contact potential of the
tuner rf tube (about —0.7V) until the
incoming signal is strong enough to
develop a voltage higher than the
amount of applied positive delay volt-
age set by R-9. At this point the #f age
will be able to go more negative de-
pending on the strength of the incom-
ing rf signal. By keeping the rf bias at
~0.7 volts over a wide range of weak
signals, optimium gain and signal to
noise ratio is obtained. In very strong
signal areas where maximum age volt-
age is required to eliminate tuner over-
load (excessive contrast, audio buzz,
vertical jitter, etc.) the local-distant
control (R-9) should be set to its local
(minimum positive delay voltage) po-
sition. Since no tuner delay voltage is
applied, the rf age voltage developed
will be at a maximum.

[ Continued next month |
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THE WORK BENCH

Unusual Service Problems And Their Solutions

THIS month’s installment is devoted
to series filamment problems. Study-
ing the particular receiver schemaric
before starting to service these receivers
is of primary importance. There are
currently three types of series string
tubes. These are the 600 ma., 450 ma.,
and the 300 ma. heater types. The 450
ma. and 300 ma. are mostly types which
have been used in parallel circuits, but
have been redesigned to include con-
trolled heater warm-up time. The desig-
nation of these tubes is changed by add-
ing the letter A or B after the type
number. However, the 600 ma. types
have relatively mew designations such
as the 3CB6, 5BK7 etc.

The disadvantages of series circuits
are slowly being overcome by manufac-
turers. Formerly the heater to cathode
voltage rating of most tubes was limited
to 90 volts. This caused many prema-
ture failure of tubes in certain applica-
tions, since heater to cathode shorts
would cause hum in sound and picture.
Current series sting tubes are being
manufactured with a 200 volt heater
to cathode voltagz rating which should
keep these shorts to a minimum.

-8
DEFECTIVE

NETWORK(BH
128y7 578

A.c Tizaxscra *ecer 4 508
12206 | !
6567  5AQ5
5V6GT
R 3786 3CB6 4807
AITANIVANIVA
430 3ALS 3086 54T8 f
21ALP4B—

=

Fig. 1—Partial schematic of Emerson

Chassis 120292-V.
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by PAUL GOLDBERG

Service Manager

Many servicemen overlook the cold
resistance advantage of series circuits.
The cold resistance of a 6SN7-GTB, for
example, is about 2 ohms. Thus in a
parallel circuit, the instantaneous cold
current is about 3.1 amperes or about
5 times the normal current. Now in a
series circuit string with a total filament
resistance of 20 ohms and a filament
dropping resistor, for example, of 50
ohms, the maximum cold current that
could appear across the string is about
1.67 amperes. This lower cold current
is an important factor in prolonging
the tube’s life.

Emerson Chassis-120292-V

The receiver was turned on and it
was observed that some tube filaments
were lit brightly while others were
cither not lit or lit very dimly. The
5U4 was not lit at all. Noting this, the
5U4 was pulled out of the socket and
instantly all the other tubes lit up to
what secemed to be the proper amount.
The diagram (Fig. 1) was now con-
sulted. This receiver uses an auto-
translormer set up. A special separate
winding for the 5U4 filament voltage
had been added. Each string of tubes is
fed from a separate tap on the trans-
former. You will observe that one tap
to ground is in parallel with one string
of tubes while the other tap to ground
is in parallel with the other string. In
this manner the 117 volt line voltage is
divided properly with each string of
tubes. Plate voltage for the 5U4 is sup-
plied from the ends of the auto-trans-
former.

Knowing these facts the 5U4 was re-
placed. But again its filament did not
light while some lit too brightly and
others did not light at all. And again,
when the 5U4 was removed both strings

lit up properly. F-I, the B4 fuse, was
next removed as a check on the loading
effect of the receivers circuitry. How-
ever, this had no effect. We deduced
therefore that the auto-transformer 7°-8,
was defective and that the 5U4 loaded
the auto-transformer down to such a
degree that the taps on the auto-trans-
former fed low voltages to each string
of tubes. T-8 was removed and a new
auto-transformer was installed. The re-
ceiver then functioned properly.

Admiral-17Z3D

The receiver was turned on and it
was seen that none of the tube fila-
ments were lit. The ac plug was re-
moved and the diagram was consulted.
After studying the diagram (Fig. 2) a
check was made from the filament side
of resistor R501 to ground. The meter
read infinite on the 1000 ohm scale. The
total filament resistance for this receiver
is about 25 ohms. The tube filaments
were then resistance checked individ-
ually. The 6CG7, V401, was found to
be open. A new 6CG7 was then in-
stalled. The ac plug was plugged in
again and the receiver was turned on.
Again no tube filaments lit. The 6CG7
was pulled out of the socket again in
order to recheck its filaments. As soon
as this was done all filaments lit up
correctly. The new 6CG7 filaments
were checked and found to be good. As

[ Continued on page 53]

TO SELENIUM RECTIFIERS

124x4 654 SANE 4827
120Q6 6CG7 546 3Cc86

:D:EJ R501 @B

v4o/

Z H_L_/\ji/\_/\_/\j:s
SPEAKER 3¢B86 12CA5 3AL5  6CG7
SOCKET é

21ATP4

CRT =

Fig. 2—Admiral series filament.
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GARAGE
DOOR

Opens Garage Doors
AUTO-matically

At All Distributors

manufaoctured by

’P&M!Pm" MPANY

4717 N. DAMEN AVE., CHICAGO 25, IiL.

Phone LOngbeach 1-0070

manufochurers of electronic
equipment since 1928

UP A TREE?

Don't be a crazy cat—
come down and get a Merit
exact replacement. Our engineering
and production keep your parts
jobber supplied with parts,
superiar to the original,
that drop into place without
mechanical or electrical 1z i
change in set chassis. JRE

MERIT

MERIT COIL AND TRANSFORMER CORP.
4427 N. CLARK ST., GHICAGO 40, [LLINOIS
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BOGEN LX60 P.A. AMPLIFIER
by ALLAN M. FERRES

T HE most conmmon problem in tem-
porary P.A. installations is to be
able to provide the necessary output
power and flexibility with equipment
small and light enough to be portable.
In the more elaborate permanent in-
stallations, it is often difficult to furnish
the necessary flexibility unless custom-
built equipment is used. This is unde-
sirable due to the increase in cost and
the delays involved in obtaining the
special equipment needed.

To meet the need for an amplifier
which combines portability, high power
and flexibility, the Bogen Company has
recently marketed a 29%4-pound, 60-
watt amplifier with a 4-channel mizer,
Their “Flex-Pak” LX60, illustrated in
Fig. 1 was designed to provide the
facilities needed for most temporary and
permanent commercial installations.
Figure 2 is a block diagram of the
1.X60, which includes several unusual
features.

Four input channels

Facilities are provided for mixing
four high-impedance microphones. Any
of these inputs can be changed to ac-
commodate a 50, 200, or 500 ohm micro-
phone by removing a plug and inserting

Fig. 1T—Bogen “Flex-Pak” LX&0.
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a matching transformer, furnished as
an accessory item. Plugging in the
transformer automatically makes the
necessary circuit changes and no rewir-
ing is required. High-pass filters can
be connected into microphone inputs
two and threc by means of switches on
the front panel. These filters are similar
to dialogue equalizers used in sound
recording to attenuate execessive low
frequency response caused by room
acoustics or noise and serve to improve
the intelligibility of speech. A selector
switch is provided for mixer input num-
ber one so that it can be used for either
a microphone, magnetic, ceramic or
crystal phono cartridge, or a radio tuner
or tape recorder. An equalizer pre-

amplifier is included for the phono

cartridges.

Provisions are made for plugging in a
two- or a four-position remote mixer
so that the gain of the various input
channels can be controlled at a distance
from the amplifier. The installation of
the remote control unit requires only
three or five unshielded conductors
which carry low-current de between the
amplifier and the remote point.

Tone control

The output of the mixer is fed to a
stage of voltage amplification which
feeds a Baxandall type of tone con-
trol stage.

The

low frequency re-

300K

Fig. 3—Schematic of parallel T
anti-feedback filter circuit.

Mg 3¢ - L
4 | r_o_— SOCKETS i
| 1 ¢ M ]
me 36t V29 el ,
3 : E FILT. V/b Vda
= X
mic  13g Véb 1
4 %g HF lele| TONE  ANTI-
SIS FILT. CONTROL FEEDBACK
R CONTROL
SPKR |©
TERMINAL (©
: STRIP |©
o ’
POWER VOLTAGE
SUPPLY —REGULATOR
VioVirViz Vi3
TU/\éER TAPE
SOCKET FOR
\ REMOTE MIXER

Fig. 2—Block diagram of Bogen LX60 P.A. amplifier.

sponse is continuously variable between
plus and minus 15 d& at 60 ¢ps, and the
high frequency response between plus
10 and minus 15 d& at 10,000 cps. With

the tone control knobs set to their center -

positions, the response of the amplifier
is flat within 15 4b between 20 and
20,000 cps.

Anti-feedback control

The tone control stage is followed
by an anti-feedback control stage.
This control adjusts a narrow-band vari-
able frequency rejection filter which re-
duces acoustic feedback between 250 and
3500 ¢ps. The antifeedback filter is a
parallel T type, shown in Fig. 3. The
rejection frequency is controlled by ad-
justing the values of the filter resistors.
The sharpness of the filter is increased
by providing negative feedback around
the filter, so that the filter has little
effect on the overall frequency response
of the amplifier except at the desired

frequency, where the gain of the am-
plifier is greatly reduced.

To use the filter, the gain control of
the selected channel is advanced just to
the point where feedback or “howl”
occurs. ‘The anti-feedback control is
turned on and the control is slowly
rotated throughout its range until the
“howl” is eliminated. The channel gain
control can then be advanced further,
up to a point just below which feed-
back again occurs. If acoustic feedback
is not encountered at the normal op-
erating level of the amplifier, the anti-
feedback control should be turned off.
This flter will permit the use of con-
siderably higher sound level than would
ordinarily be possible in installations
where acoustic feedback is a problem.

Output stage and power supply

The anti-feedback control stage is fol-
lowed by one more stage of voltage am-
[ Continued on page 54 ]
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You can have
the finest sound
reproduction
throughout all
frequency ranges
without distortion

You will hear a remarkable difference in
the clarity of Norelco *Full Response
Speakers. In a single speaker, twin-cones
reproduce fow frequcncies, middle
range, as well as the higher frequenciecs
extending beyond the audible range—
without distortion.

Noveleo F-Ref

speakers are avcilable
5%, 8" or 1277 sizes in
standard impedances.
Priced from $6.75 to $59.98
Blue prints are availoble
for the do-it-yourself
enclosure builder.

WHY ARE NORELCO
FRS SPEAKERS
SO EXCEPTIONAL?

They have incorporated a number of
technical refinements which are evident
the moment you listen. The air gap has
been made long so that the coil is com-
pletely enclosed in an even magnetic
field at all times. A copper ring has been
fitted into the deep air gap to keep the
voice coil impedance constant over the
whole frequency range; this avoids in-
correct matching. High flux densities are
obtained through the use of “Ticonal”
magnet steel.

i Norelco FRS
== Improved Bass Reflex
Enclosures are available in
three sizes, FRS Enclosures I, [T and 111,

Priced from $33.75 to $119.95.

Norelco speaker-matched enclosures are
scientifically designed acoustical boxes
which enhance the exceptional tone
qualities of FRS speakers; bringing out
their true performance values.

Norelco FRS Speaker Enclosures are
available in three sizes to match the char-
acteristics of the speaker in use. Supplied
in either mahogany or blond, these en-
closures incorporate a removable base
permitting the enclosures to be placed
horizontally or vertically to suit any
room arrangemen: or decor.

ADD TO...oand improve any sound

system with /Vare/z;o®

*FULL RESPONSE SPEAKERS

Write today to Dept. E3 for brochures
anc prices of these unique speakers.

NORTH AMERICAN PHILIPS CO., INC.
100 E. 42nd $t, New York 17, N.Y.

Mir: General Electric Chassis No. “K” line
Card No. GEK-7
Section Affected: Pix

Symptoms: No vertical sync. Horizontal sync
normal.

Cause: Defective condenser. Condenser C228
(.001 uf) has developed leakage.

What to do:
Replace: Vertical plate P201.

@f—
I
|
!
I

16K |
|
!

P20/

Mfr: General Electric Chassis No. “K” line
Card No. GEK-8

Section Affected: Pix

Symptoms: Weak or no horizontal sync.

Cause: Defective resistor in the horizontal phase
detector circuit.

What to do:
Check: R255 (220K) and R256 (10M).

; 172 12BH7
A=) V1084
VERT. 0SC.
—f\—--—- 12 12407 osc
\ p==_J PHASE SPLITTER
7
V1088
12 12AU7
PHASE DET.
750
—_——— 9/0K e
Sy

. @U

Mfr: General Electric Chassis No. “K” line
Card No. GEK-9

Section Affected: Pix and sound

Symptoms: No picture, no sound.

Calilse: Open video detector crystal (Y150) or
155.

What to do:
Check: Y150 (1IN64).
L1155, peaking coil.

R256
275V = dA'A% —\NN——=
-+
Vios
6AU6
3rd VIDEO IF
7152 |




TEST
POINT

L400

Mfr: General Electric Chassis No. “K” line
Card No. GEK-10
Section Affected: Pix

Symptoms: Poor horizontal linearity, bright
vertical bars and narrow width.

Cause: Open condenser.

What to do:
Replace: C400B (80 uf).

w200

20K €204

T
- i R202
;[ R20Z

vior
6CS6
NOISE CANCL.
CLIPPER

Mfr: General Electric Chassis No. “K” line
Card No. GEK-11

Section Affected: Pix

Symptoms: Poor horizontal and vertical sync.
Cause: Defective component.

What to do:
Check: C200 (.005 uf), C204 (470 uuf), R204
(220K), R202 (1.2 meg).

L 7200

viogs
172 12BH7
VERT OUTPUT

HORIZ.
FLYBACK

150K g

VERT QUTPUT
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Mifr: General Electric Chassis No. “K” line
Card No. GEK-12
Section Affected: Pix

Symptoms: Inadequate picture width and/or
poor horizontal linearity.

Cause: Defective component.

What to do:
Check: C262 (120 puf, 5KV) and C236 (20 uf,
450 V).
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I Heater Voltages

on the Dynamic®
JACKSON G48A
fAssure Accurate
Tests for all
Series-String Tubes
...The Correct Voltage
for Every Known or
§ Presently Planned Type.|

YOU CAN MODERNIZE YOUR PRESENT 648

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.
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COME

' MORE I}

(IN1957
FOR INDEPENDENT

TV TECHNICIANS!

E&\ Receiver. ..
precisicn-engineered
“for those who want the
finest”. .. is a non- i
competitive line. L

.
e

e
- ;§’°‘§w

e

GENEROUS COMMISSIONS
THRU EXCLUSIVE
PRGFITABLE TV

TECHNICIAN FRANCHISES
NOW AVAILABLE

Youcanrecommend ATR with the pride 5%«%'
and assurance of your own know-how B
and the reputation and craftsmanship [
of AMERICAN TELEVISION & RADIO 2’22
P
\~". .. as original sets :;g«»
\—"+ . . as replacement seis X
\~". .. as the No. 1 setiin two-set homes i
\V~". .. and for special chassis installations l,;i
(without cabinet) : '
l}
o
X
1
'a
K
UNEQUALLED e
IN b
PERFORMANCE L
UNMATCHED
IN QUALITY

CONSTRUCTION

UNSURPASSED
IN
BEAUTY

FOR FULLINFORMATION =

s WRITE TODAY FOR COLORFUL
- P BROCHURE SHOWING THE
# MEW LINE OF ATR TV SETS

ALSO MANUFACTURERS OF DC-AC INVERTERS,
A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS

\ American Tecevision 2 Raoio Co
Quatety Products Since 1931
SAINT PAUL 1|, MINNESOTA-U.S.A

Mifr: Motorola Chassis No. T5-533
Card No¢: MO-533-1

Section Affected: Pix

Symptoms: Insufficient boost voltage.

Cause: Defective capacitor.

What to do:
Replace: C405 (20 uf).

Video Speed Sorsiing Sysdoms - DATA SHEETS

MOTOROLA

Mifr: Motorola Chassis No. TS-533

Card No: MO-533-2
Section Affected: Pix

Symptoms: Vertical collapse with increase of
brightness control.

Cause: Low resistance short from CR tube grid
to vertical integration network.

What to do:

Check: For solder dripping between CR tube
grid lead and R402 (10K) in vertical inte-
grator. These terminals are adjacent on a
terminal strip.

SHORTED WITH
SOLDER DRIPPING

0047f

22K I

R402

Mifr: Motorola Chassis No. TS5-533
Card No. MO-533-3
Section Affected: Pix and sync

Symptoms: Pulling and tearing at low contrast
settings.

Cause: Resistor increased in value.

What to do:
Replace: R512 (4.7K)

B+ 544

. vVi4
H‘,.,"""‘ 65N7
HORIZ.OSC.
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Motorola

viz
/B3
HV.RECT.

- DATA SHEETS

Mfr: Motorola Chassis No. TS-533
Card No: MO-533-4

Section Affected: Raster

Symptoms: No high voltage

Cause: Arcing in filament loop around high
voltage transformer core.

FLYBACK
TRANS. What to do:
Replace: Filament loop with Teflon insulated
wire Motorola part number 30K 738698,
Also, 1B3.
V3A
/2 6SN7 Mifr: Motorola Chassis No. TS-533

/st AUDIO AMP| @)
My
~
SR

Card No: MO-533-5
Section Affected: Sound and pix

Symptoms: Weak picture at full contrast. No
picture or sound at reduced contrast. Low B
plus (147V). AGC voltage with no signal and
contrast at maximum is ~120 volts at the plate
of the agc tube, V13.

Cause: Defective resistor.

What to do:
Replace: R212 (1.2K, 5%).

33K
> B+
Ve
12BY7
VIDEO 1.8K Li14
AMPLIFIER
005ur T $ g0
c1274
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Mifr: Motorola Chassis No. TS-533
Card No: MO-533-6

Section Affected: Sound and raster

Symptoms: No sound, no raster.

Cause: Shorted condenser

What to do:
Ri%{)a%e: Ci27A (10 uf, 200V) with 10 uf

Note: Production change beginning with
chassis coding C-04.
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New! Revolutionary!

offers most complete
tube checking available!

e, o

1. Grid-Circuit Test—all tubes

2. Dynamic¢ BMutual Conduct-
ance Test on pre-wired
panel

3. Cathode Emission Test by
free point selector system

New! Faster!
Tube set-up
chart for all
current tubes.

Outstanding performance and

accuracy . . . wide range , . .

saves you valuoble time by

elgmilnaﬁng c:ull-chl;s due to
i i obsolete or incomplete test-

Cﬁ,‘;‘,,‘*&;‘;’,ﬂ;" ing. Justifiably culls and sells

portable more tubes for you.
carrying case!

Dynamic Mutual Conductance Test of all popular
radioc and TV amplifier tubes made on pre-wired
chassis. Designed for speed — tube setup data
printed on panel. Master unit provides Cathode
Emission Test for all tubes. Both units incorporate
nationally accepted grid-circuit test developed by
Seco. Handy new “‘flip-chart’’ lists complete tube set-
up data. Fast . . . easy to use . . . operaies like
telephone index. Completely self-contained — mount-
ed in handsome light green carrying case. Easily port-
able — only 13V2”7 x 9" x 6" — weight 112 pounds.

Model 107 Tube Tester. . vov.ev..n...$5139.50 Net

Dependable! Accurate!
Quickly spots grid errors
and leakage in critical
amplifier tubes!

Model GCT-5 Grid-Circuit
TUBE TESTER
(U.S. Patent No. 2,784,372)

Checks over 95% of all tubes subject to “control grid
error.’” Saves valuable service time . . . eleciron ray
tube indicates faults at a glance! Just 612" x é¥2"
x 22" .. . weight: 4 pounds.

Wiredandtested. . ..o iivi i $29.95 Net
Complete, easy to assemble kit..... v .379.95 Net

ATTENTION GCT-5 OWNERS: New 1957 replaceable
etehed aluminum panel is pow available. Lists all of the
newest and most popular transconductence tubes. Mounts
in place in seconds . . . brings your GCT-& up to date
with the newest tube types. Order from your distributor.

No disconnecting! No
charting! Checks complere
horizontal coil circuit —
not just individual com-
ponents!

Model FB-4 FLYBACK CIRCUIT
and INDUCTANCE ANALYZER

. 100% accuracy. Checks complete

Nothing faster . .

horizontal coil circuit . . . not subject to obsolescence
due to variables in engineering design.
Model FB-4 $38.95 Net

WRITE TODAY—for complete in-
formation and lescuptive litera-
ture on all Sece test instruments.

'NECo
J MANUFACTURING CO.
5015 Penn Ave. So., Minneapolis, Minn.



Three competent technicians with many
years' experience in electronics are pre-
pared to accept service contracts and
assembly work in light electronic equip-
ment. We have 2400 feet of space avail-
able for immediate expansion of our
operation.

Newburgh, N. Y. Firm

Box 'Il302. ELECTRONIC SERVICING

Independent radio technician
with First Class Radiotelephone
license is interested in expand-

ing activities 1o include:

o Mobile Radio
e Marine Radio

e Sound Installation and
Maintenance

® Intercom Systems
¢ Broadcasting Equipment
Have car and all test equipment necessary

to service radios and other electronic
gear.,

Location—Glen Cove, L.I., N.Y.

Box 1307, ELECTRONIC SERVICING

Technical Service Consultant in Ad-
dison, lllinois is interested in serv-
ice coniracts on all types of indus-
trial electronic equipment. Quali-
fications include First Class Radio-
telephone License plus a radar en-
dorsement. Test equipment facilities
are oscilloscope, sweep signal gen-

erator, VIVM, AM-RF signal gen-

erator, crystal calibrator, multi-

meters, condenser checker, and as-

sorted probes.

Box 1303, ELECTRONIC SERVICING

SHREVEPORT, LOUISIANA SERVICE
FIRM SEEKS CONTRACT JOBS
TO SERVICE:

Mobile Radio

Garage Door QOpeners
Closed Circuit TV
Airplane Radio
Intercom Systems

Sound Equipment

Box 1301, ELECTRONIC SERVICING

Established radio-TV service firm in Osh-
kosh, Wisconsin plans to expand servicing
activities to include industrial and mo-
bile equipment. We are now ready to
accept service and maintenance contracts.
Full particulars and qualifications will

be supplied interested parties.

Box 1304, ELECTRONIC SERVICING

Large service firm in Hollywood,
California  welcomas manufaciur-
ers’ service and maintenance con-
tracts. We also wish to be service
depot for sound installation, inter-
com system service, and electronic
maintenance of any type. Staff of
men and equipmert ready for im-
mediate and competent handling

of all assignments.

Box 1305, ELECTRONIC SERVICING

Technical field service representative with
experience in many phases of radar,
digital computers, fire control systems,
and other types of advanced electronic
equipment plus many years in mobile and
home radio is interested in opening shop

to service mobile equipment.

Facilities include test equipment,. degrees
in business administration and electrical
engincering, truck and car, Tst and 2nd
class FCC licenses, and amateur radio

license.

Box 1308, ELECTRONIC SERVICING

Established service shop in La
Cygne, Kansas wishes to add mo-
bile radio service contracts to
present activities. We have quali-
fied technicians and test instru-

ments.

Box 1309, ELECTRONIC SERVICING

Expert staff of technicians ready to han-
dle all types of industrial electronic sery-
icing and maintenance. Qur men are
qualified servicemen with many vyears’
experience and all necessary facilities

to insure satisfactory service.

YONKERS, N.Y. FIRM
Box 1306, ELECTRONIC SERVICING

WANTED

TV and Electronics
Servicemen

If you are interested in contract-
ing for servicing and maintaining
manufacturers equipment in the fol-
lowing Electronic fields please ad-

vise us of your facilities.

Electronics Fields
Mobile Radio
Garage Door Openers
Marine Radio—Airplanes
Industrial Electrenic Maintenance

Sound Installation and Maintenance
(PA)

Intercommunication Systems
(Home and Industrial)

Radiation Electronics
Broadcasting

Cliosed Circuit TV

We will forward all inquiries to
Manufacturers who are interested in

obtaining such service.

Electronic Servicing
COWAN PUBLISHING CORP.
DEPT. S
300 W, 43 St., New York 36, N. Y.

ANOTHER COWAN PUBLISHING SERVICE
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Here are the three instruments

that enable you to align by the
WESTON Simplified method . . . the
method that cuts alignment time in half, and
thus makes this job highly profitable for serv-

icemen. Ask your distributor for all the facts
or write for the Test Equipment bulletin —
R 36-A. WESTON Electrical Instrument
Corporation, 614 Frelinghuysen Avenue,

Newark 5, New Jersey. A subsidiary
of Daystrom, Inc. S

: | 4 2 .
By special arrangement with John F. Rider Publisher, Inc. SERVICE DEALER and
ELECTRONIC SERVICING now brings you a COMPLETE diagram service to help
you do a faster, easier servicing job!

ALL FACTORY PREPARED!
ALL FACTORY AUTHORIZED

Just 50¢ for DETAILED SERVICING INFORMATION on Admiral, Crosley, Emerson,
G.E., Motorola, Philco, RCA and Zenith TV receivers from 1952 on!

Just $1.25 for DETAILED SERVICING INFORMATION on all other TV receivers—
any make—any model from 1946 on!

Just 75¢ for COMPLETE SERVICING INFORMATION on any radio .

any make, any model ... from 194! on!
TAKE ADVANTAGE OF THIS SPECIAL OFFER . . .
MAIL THE COUPON TODAY!

. any year,

COWAN PUBLISHING CORP.
67 W. 44 Street, New York 36, N.Y.

Please RUSH me the following diagrams:

TV Diagrams at 50¢ and $1.25 Each Radio Diagrams at 75¢ Each

Make

|
| |

MAKE CHECKS & MONEY ORDERS PAYABLE TO COWAN PUBLISHING CORP.
(For all New York City orders, please submit additional 3% sales tax)

Chassis = \ ) ‘
|
!
i

Model #

Name _
Address.
City. State.
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E RECEIVED a letter in which

we are reminded that everyone
who reads this page doesn’t necessarily
agree with the ideas that we present.
This is not strange. We knew that
this would be so at the ume we wrote
the copy for the first issue. If people
don’t have a difference of opinion it
would be a very dull world. Some of
the bite is taken out of the letter by
the comment that the correspondent
agreed with some of the thoughts we
had.

A point at issue is our suggestion that
when a service shop operator feels that
he doesn’t have the resources to finance
a diversification program that he com-
bine forces with another service station
operator, or perhaps more than one.
Our correspondent feels that any such
move results in a loss of independence
on the part of the people who have
merged.

This may or may not be so depend-
ing upon the conditions surrounding
the combination of effort and the re-
sources. There are many establishments
in America which are run as partner-
ships and they are being conducted very
successfully. The mere fact that two
people pool their funds, their skills and
their equipment doesn’t necessarily
mean that one of the men must become
subservient to the other. Naturally,
there must be an understanding be-
tween the men wherein each contributes
his abilities and time to the success of
the venture. We agree that on occasion
personalities may clash and a partner-
ship turns out unsuccessfully. But there
are altogether too many businesses run
as partnerships wherein the partners see
the same target and each does his share

JOHN F. RIDER

ta the best of his capabilities to make
the business prosper.

We also acknowledge that in some
cases the temperament of an individual
is such that he desires to make every
decision and wishes at all times to go
his own way and do as he pleases. Such
a man might find it very difficult to
join forces with a friend, or someone
else who is engaged in a similar type
of enterprise and have harmony reign.
In this event the man just carries on by
himself. After all, we just made the
suggestion. Whether or not men pres-
ently engaged in television servicing re-
main as individuals or combine efforts
is, of course, up to each one. In seeking
a solution to a problem we feel that it
is necessary to explore every possible
avenue. Some thoughts may be more
valuable than others. Some may be
more practical than others. If an idea is
picked up by only a small minority it
is still worth while, especially when it
does not harm the majority.

While on the subject of reader’s let-
ters, it might be well to emphasize that
the opinions expressed on this page
have never been intended to represent
the opinions of the publisher of this
magazine—these are strictly our own
opinions. We are on very friendly terms
with the publisher, but we never discuss
the material which will be dealt with by
this writer. We mention this so that
any reader who disagrees with what we
say should realize that difference of
opinion is between us and not between
that person and the publisher.

Admittedly, both the publisher and
ourselves have one objective. Both of
us would like to see a stable and suc-
cessful servicing industry. It is only
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natural that thinking independently, the
two of us might, on occasion, have con-
flicting  thoughts. Fortunately, this
doesn’t occur too often. Anyway, we
want it known that if there is any bone
to pick with anything we say, it should
be our bones rather than that of the
publisher.

Now, for another subject. Examining
the differences in some of the horizon-
tal publications (that is, those circu-
lated among service technicians, ex-
perimenters, radio amateurs and hobby-
ists) we note the definite push on the
part of industry for technicians. Appar-
ently, industry has come to the realiza-
tion that manv duties heretofore within
the province of the graduate engineer
are within the capabilities of the skilled
technician. In other words, the tech-
nician withour a college degree of any
kind is being offered tremendous op-
portunities in industry. That such
should occur 1s not strange when one
witnesses the expansion programs being
implemented by many electronic equip-
ment manufacturers. There’s hardly an
area in any well populated part of the
country where land is not being dug
up for the foundations of new indus-
trial plants. Mahy bear names well
known in the electronic world, and
some arc relative pewcomers to the elec-
tronic equipment manufacturing field.

At the same time we can’t help won-
dering about the absence of eflort on
the part of all who are concerned with
the activities of the radio and television
servicing industry to maintain the ros-
ter of men active in this field. Seeming-
ly, the only people who are making any
effort to attract men into the servicing
area are schools. Even here, one won-
ders how long it will be before the
emphasis will be placed on gaining men
for the industrial *lectronics field rath-
er than for home clectronic servicing.
The industrial electronic  equipment
manufacturers p:i'oducing non-home
clectronic devices are making an ag-
gressive bid for technician manpower.
They are offering many inducements.
On the other hand, very little incentive,
if any, is being offered the youth of the
land to become active in servicing the
public’s electronic possessions—to learn
servicing of home electronic equipment
as a career. Something should be done
about 1t! nm
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MARINE RADIO

[from page 37]
in the field of the coil. If the introduc-
tion of this ferrite slug raises output, it
is obvious that somewhat more antenna
inductance is required, so the clip can
be moved to provide a little more coil.
It introducing the ferrite to the field
reduces output, it is likewise obvious
that slightly less inductance is required
and the number of turns can be reduced
by adjusting the clip lead.

Sailboat installations are bothered par-
ticularly by the varying influence of
movable rigging. Some radiotelephones
have antenna-trimmer controls (which
may be called “boosters,” or other such
catch terms). From one tack of sailing
to another this trimmer can be used to
optimize transmitter output. However,
the majority of radiotelephones do not
have such a provision, with the result
that on sailboats, or other vessels having
considerable movable top hamper, up-
and-down operation is obtained—with
the “down” sometimes to a serious level.

When such a situation is encoun-
tered, although it may add somewhat
to the expense of the installation, it is
wise to provide an external antenna-
tuning arrangement to compensate for
the variations. The tuning element re-
quired is a variable inductance, and
unfortunately, the proper kind of com-
ponent is not readily available in the
commercial market.

However, the surplus bins offer relief
in the form of the many roller-contact
coils which were used in military trans-
mitters. One of these can be mounted
i a suitable equipment box or on a
panel to make up part of the antenna-
tuning inductance. Unless the trans-
mitter has an outputcurrent indicator
of some kind, it will be necessary to add
one, cither in the form of an ammeter
of suitable range, or a shunted flashlight
or dial lamp, to indicate antenna res-
onance. When installing external coils,
do not enclose them in tightfitting
metal boxes, since this would introduce
loss due to reduction of coil “Q.” In a
few cases, such external tuners have
restored the confidence of sailboat ra-
diotelephone owners who had been
dissatisfied with the operation of equip-
ment installed just as it came from the
factory. L

G-C SPEAKER KITS . . .
High Fidelity Sound for
Every Automobile

G-C SONATA H| FIDELITY DUAL
SPEAKER KITS

Breathtakingly realistic sound for rear
deck installatien, Includes two
matched speakers—Tweeter & Woofer
—with crossover network for balanc-
ing the high and low frequencies.
Universal harness connector for cus-
tom-style hookup; 3-way switch; in.
structions; all hardware. Choice of
grille colcrs.
List

No. 9502 (Classic Chrome).$19.95
9503 (Springtime Gray) 19.95

" GENERAL CEMENT MFG. CO.

DIVISION OF TEXTRON INC.

400 South Wyman Street

ALL G-C KITS
PACKED IN SELF- .
MERCHANDISING
DISPLAY BOX

ALSO A COMPLETE LINE OF G-C REAR DECK
AUTO SPEAKER KITS AND ACCESSORIES FOR
ANY REQUIREMENT,

FREE .+ . Send today for G-C

Rockford, lllinois

G-C REAR DECK HI-Fl buO-
SPEAKER KITS

Actually two speakers in one, this new
G-C model gives the finest radio sound
without taking extra space. Large per-
manent magnet. Ready to install com-
plete, wired, switch, plate, knob and
hardware.
List

No. 9506 (Chrome)........$15.95

9505 (Gray). ........ 15.95

Catalog and complete information.

i

ADJUST-
ABLE
3rd ARM

FOR HOLDING
CHASSIS IN
POSITION ON
WORK BENCH

$p .50
each

SUPPORTS VERTICAL CHASSES.

PREVENTS BREAKAGE OF
PRINTED CIRCUITS AND
OTHER COMPONENTS

Send checks or money orders only

TELE-SCOPIC PRODUCTS, INC.
200 W. 34th St. + New York 1, N. Y.

LIGHT the TORCH
OF > #HOPE

®
HELP YOUR

HEART FUND

5t
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“If you can’t beat ’em . . . join ’em”

3 NOW! Get Started with Your Own
{ E-Z Self Service Tuhe Tester Route

Ko

Featured in
November 1956 §

SERVICE )
MANAGEMENT
article.

Brings Customers ¢
to Your Service ¢
Business!

Use in own shop
...Setupin
Drug Stores, ,

Supermarkets, etc.

e o

§

SAME ACCURATE TESTER IN ;
SUCCESSFUL OPERATION

ey

ORDER DIRECT

4
FROM FACTORY COAST-TO-COAST 4
N 4
at lowest prices ® Tests over 350 difftrent types of tubes >
) 5 ever! e 9 Automatically tests for shorts when tube is plugged ;
into socket

@ One press of test button gives immediate geod- §
bad reading on large 7” meter

3 Send 25¢ e 117 sockets including 14 spare sockets prevent 2
.. . for COMPLETE obsolescence ¢
4 SALES PLAN & @ No roll chart . . . no switches . . . no filament
§ OPERATING MAN- settings (
) UAL‘ Pells you a}l e Automatic voltage control
vou bhave to know to . . .
4 start and build a sue. @ Automatic stock control . . . automatic pricing 4
% cessful Tule Tester o Rugged — made especially for Do-It-Yoursell
) brsiness; all forms trade.
ineluded. 4
< Dept. SD 4
i FREE!? !

. CALEX MANUFACTURING CO.

3815 Martin Court, Seaford, N. Y. TEL.: CAstle 1-2777

E-Z Tube Tester cata-
{og shezt on request.

e
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MOVING? BE SURE TO RECEIVE YOUR COPY OF ELECTRONIC
SERVICING AT YOUR NEW ADDRESS

ADVISE US OF YOUR NEW ADDRESS SIX WEEKS PRIOR TO MOVING. INCLUDE
PRESENT MAILING ADDRESS FROM BACK COVER IF POSSIBLE.

ELECTRONIC SERVICING — 300 W. 43rd ST., N. Y. 36, N. Y.
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2-WAY MOBILE INSTALLATION

[from page 5]

)

)

CROSS SECTION VIEW

Fig. 3—Installation details of front mount unit.

venience if desired. The power cable
goes through the fire-wall, using rubber
tape or a grommet. Fig. 3 illustrates
this type of installation.

Truck Installations

Thus far, we have been concerned
primarily with installations in automo-
biles. The truck installation is usually
more difficult and consumes more time.
The unit may be mounted behind the
seat, underneath the seat and in some
cases on top of the cab or in the rear of
the truck using a weather proof housing.
The cables are routed partly or com-
pletely on the exterior, using flexible
conduit, and terminating on the engine
side of the firewall. Any excess open-
ing is filled to prevent water from en-
tering. The conduit may be fastened
along the route with conduit straps or
heavy wire.

Battery charging equipment require-
ments vary with the unit drain, cycle
of transmitter use, speed of the vehicle,
etc. For 30 watt units or less, the
vehicle’s standard battery charging
equipment is usually sufficient. Units
requiring 60 amperes or more when
transmitting sometimes require larger
battery charging equipment, such as
heavy duty gencrators or alternators.

Alternator systems are preferred since
they can charge at a 25 ampere rate
when the engine is idling and they have
a long and comparatively trouble free
life.

Noise reduction in some vehicles can
become quite a problem. Noise will
usually be eliminated (assuming the
receiver is tuned to the frequency to be
received) by installing a suppressor in
the distributor center lead and a capac
itor between the generator armature
terminal and ground. If this does not
climinate the noise, bypass capacitors
can be tried at various points in the
electrical system and additional bonding
straps installed between motor block
and frame, exhaust pipe and frame and
fenders to frame. There is no sure cure
for noise in all vehicles. The cure for
one installation may not suffice for an-
other.

Battery voltage measured at the unit
should be at least 5.8 or 11.6 volts for
6 and 12 volt systems respectively. It
may be necessary to rotate the vibrator
180 degrees and reverse dynamotor out-
put leads before mobile unit will op-
erate. The receiver and transmitter
should be adjusted to the antenna as
suggested in the manufacturer’s instruc-
tion manual. Meter readings should be
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observed and adjustments made where
necessary for proper operation. Fre-
quency, modulatiocn and final stage
power input measurements on the trans-
mitter should now be made and adjust-
ments made where necessarv. The in-

stallation is not complete without these
measurements and adjustments. As a
final word, the installation should be
made with the thought of giving
optimum service, rather than just satis-
tactory service. o

SCOPE SERVIGING (/70» page 14]

VERTICAL
OouTPUT

IF C IS DEF
WILL RISE AS

HIGH AS 40 V.
C
2570
100 ufd Scope
sweep at
30CPS
Fig. 11 — Wave forms encountered

when defective bypass condenser
causes compression of raster.

and the small winding on the horizontal
output transformer.

Poor Vertical Linearity

Many receivers exhibited compression
of the raster at the bottom, due to low
capacity or an open filter across the
cathode bias resistor of the vertical am-
plifier. Fig. 11 shows the normal and
abnormal waveforms and voltages at
this point.

GE 12C107—Irragular Raster®

This set was first suspected of having
ashort in the vertical section of the yoke.
A yoke substitution indicated that such
was not the case. Once again a defective

12SN7
VERT. MV.

RASTER
€310 DEF

C310 B+

30 ufd T BOOST

Fig. 12—Keystone distortion of raster
caused by defective C310.

condenser in the vertical output trans-
former plate return (Fig. 12) was found
to be the cause. While the position of
the condenser in this set was identical
to that found defective in the Du Mont,
the effect was different, as noted. The
reason for this difference is probably due
to the vertical output circuitry. In the
Du Mont the output tube is a straight
amplifier while in the GE the output
tube is also a section of the vertical
multivibrator. g

#*Ed Note—This last case seems to be
very unusual in view of the “Keystone”
effect. We invite comments from our
readers.

THE WORKBENCH

[from page 43 ]

soon as the 6CG7 was replaced the other
tube filaments died out. A check of the
6CG7, V401 socket was next in order.
The receiver was dismantled so as to
view the underside of the V401 socket
which was on a printed circuit board.
The socket’s filament pins, #4 and %5,
were observed as V401 was pulled out
and pushed into the socket. It was
noted to our amazement that a blob of
solder lay loose between pins £4 and #5

ELECTRONIC SERVICENG © MARCH, 1957

and also that pins #5 had a bad solder
connection. When the tube was pulled
out of the socket, the solder blob shorted
the filament pins which allowed all other
tubes to light. Moreover when V401
was placed into the socket the solder
blob unshorted, but the connection to
pin £5 opened up, thus preventing any
tube filaments from lighting. The socket
was then cleaned and resoldered and
the receiver functioned properly. ¥H

g T — e

£ o ;erviad lab. wo
We?%;éﬁo CIRUIT | ﬁ
OSCILLOSCOPE KIT |

{ Check the outstanding engineering design of I‘:&

. this modern primred circust Scope. Designed \'“ @
for colot TV work, ideal for critical Laboratory ap- .
plications. Frequency response essentially flat from s
5 cycles to 5 Mc down only 114 dbat 3.58 Mc (TV!  “
color burst syac frequency). Down oaly 5 db at 5 :
Mc. New sweep gemerator 20-500,000 cycles, 5
times the range usually offered, Will sync wave form !
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion fot'
observation of pulse derail — retrace blaaking am.
plifier ~— voltage regulated power supply — 3 step
frequency compensated vertical input — low ca-
pacity nylon bushings on panel terminals — plus a
host of other fine features. Combines peak perform-
ance and fine engineering features with low it cost!

Fealhbct TV
SWEEP GENERATOR KiT

ELECTRONIC SWEEP SYSTEM

@ A new Heathkit sweep generator coveriag all
frequencies eacountered in TV service wnrk |
(color or monochrome), FM frequencies too! 4 Mc £
— 220 Mc on fundamentals, harmonics up to 880
Mc. Smoothly controllable all-eleceronic sweep sys-
tem. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundameatals and 57-
180 Mc on calibrated harmonics, Plug-in crystal in-
cluded. Blanking and phasing controls — automatic

COMPANY

: A SUBSIDIARY OF DAYSTROM, INC.
 BENTON HARBOR 29, MICH.?\_;

. WRITE FOR FREE CATALOG

constant amplitude output circuit — effcient atten- ...COMPLETE INFORMATION
vation—maximum RF output well over .1 volt— = ;
vastly improved linearicy. Easily your best buy in i ‘ ” - e
sSweep generatofs. & E = L

How many times have you had to lift and turn a big chassis in
order to get the light correctly focnsed so that you could make a
solder connection...or look for a broken lead? All this extra work
can now be eliminated if you put a LUXO LAMP above your bench.

LIGHTWEIGHT AND PORTABLE...YET SO STURDY!
The remarkable LUXO LAMP directs all the light

where you want it. With just the touch of a finger,
you can raise, lower, turn or tilt it to any angle . .. get
just the desired focus, direction and intensity of light.
Comfortable to work under, too, because it eliminates
reflections and disturbing shadows...and provides
glare-free illumination.

INSPECT THE LUXO LAMP AT YOUR JOBBER TODAY !

See for yourself why LUXO Is the ideal lamp for your service bench.

k|
LAMP CORPORATION - TUCKAHOE, N.Y.

SAN FRANCISCO, CAL. *+ MONTREAL, QUEBEC
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COLORS

indepéndent research organization!
laimed the best by audiophiles everywhere!

Sturdy construction, excellent performance,
popular price, make it the best bet for bigger
profits, bigger sales! Write for descriptive
“literature today.

" RECOTON CORPORATION

5235 Barnett Ave, Llong Island City 4, N. Y.
i tn, Conoda: Quality’ Records. Ltd., Teronto

REPUTATION

is what you make it. It will be the “best-

»

in-town

if you read CORNELL-DUBILIER’S

pocket-size monthly magazine chock full
of reputation building service aids. Mailed
FREE to your home every month for the

asking—just use the coupon below.

CORNELL-DUBILIER ELECTRIC CORP.
DEPT. §T-37, SOUTH PLAINFIELD, N. J.
OK! Send me “The Capacitor”—Free
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Please Print!
Address
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Jjob title is
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AUDIO EQUIPMENT

[from page 44]

tion, dircctly coupled to a split-load
phase inverter. Four type 6AV5GA
tubes, with 550 volts on their plates, are
used in push-pull parallel as the power
output stage. The amplifier is rated at
60 watts output with less than 2%
harmonic distortion and a peak power
output of 90 watts.

Both a terminal strip and sockets are
provided for connection to the speakers.
Load impedances of 4, 8 and 16 ohms
can be accommodated as well as 25- and
70-volt speaker lines.

The power supply uses three 5Y3GT’s
in parallel. A voltage regulator, using a

6CMY7, furnishes the de supply voltage
for the screens of the 6AV5GAs and
the pre-amplifier tube plates.

The overall size of the amplifier is
only 534" high, 13” deep and 1614”
wide and wecighs 2914 pounds, con-
venient for portable work. A wall
bracket, a locking cover to protect the
controls against unauthoriezd tamper-
ing and rack mounting hardware are
available for use in permanent installa-
tions. The mechanical construction is
such that all tubes and parts are easily
available for servicing. BE

COLOR PICTURE TUBES

Lfrom page 17]

for adjusting the three beams is a pur-
ity coil or magnet which provides mo-
tion of all three beam centers in a lat-
eral direction. Proper adjustment of the
purity coil insures correct initial align-
ment of the beams so that they fall
properly on their respective phosphors.
In this manner uniform response of
the primary colors is obtained over the
entire screen area.

Proper beam convergence is further
aided by adjustable magnets located
directly behind the deflction yoke; one
magnet being provided for each beam.
These magnets provide radial adjust-
ment of the beams they control, that is,
motion of the beam from the neck of
the tube towards the center axis. Addi-
tional control of the blue beam in a
lateral or horizontal direction is ef-
fected with a Blue Lateral Magnet,
thereby providing complete static align-

NorE
-300v wiTH =
RESPECT T0 63
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338mel swiTcHinG 65
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COLOR
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TAA/ODE

Fig. 5—Basic system involved in se-
quential color processing. (Chroma-
tron Type PDF 22-4)

18KV

ment of the three beams, static align-
ment referring to the means of correct-
ing the beams for production gun as-
sembly errors.

In addition to static convergence,
dynamic deflection of the beams results
in convergence errors at the extrem-
ities of the tube because of the geo-
metric conformation of the shadow
mask and phosphor screen. How these
errors arise and how they are corrected
will be dealt with subsequently under
the heading of “Dynamic Conver-
gence.”

Color Picture Tubes: 1-Gun Type

As previously mentioned, the system
just described is essentially instantane-
ous. Also, available is a l-gun which
processes the three video signals se-
quentially. In this tube (Fig. 5) the
color signals are injected into the gun
one at a time so that the red, green and
blue signals occur in a certain time
sequence. Since all three color signals
are fed into the same gun each cor-
responding becam must be directed onto
its respective phosphor by means of a
switching device located internally
within the tube.

Notice that the tube uses a high volt-
age (4 to 6.5 KV) accelerating grid
(G3), and magnetic focus. Leaving the
influence of the deflection yoke the
beam is directed toward G4 and G5
which are alternate grids connected in
parallel. Directly ahead of this wire

One end snaps firmly
into your 99-PR or
99-JR handle—nut driv-

er or single end screw-
driver snaps into other
end of extension shaft.
You've added 8" for those
hard-to-reach jobs. Your dis -
tributor has them.
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grid assembly is an aluminized phos-
phor screen backed up by a metal platc
at 18 KV. This screen is made up of
horizontal strips of phosphors arranged
in the phosphor sequence r, g, b, g, 1, g,
b, g, etc.

A color switching sine wave voltage
at 3.58 mec is derived from the color
switching circuits and is inductively
fed into G4 and G5 through T1. When
the voltage between G4 and G5 passes
through zero the beam falls on the
green phosphors. As the potential be-
tween G4 and G5 varies between posi-
tive and negative values the beam is
switched alternately from the red phos-
phors to the blue phosphors and back
again to the red phosphors at a 3.58
me rate.

During this time the red, green and
blue signals are switched in the color
sampling circuits in exact synchronism
with the color switching circuit action.
Thus the red, green and blue beams
fall only on their own respective phos-
phors. Observe that a 3-color display is
provided. Also, even though the sys-
tem is sequential, the rapidity of the
display action is such that the observer
sees the additive effect of the three
color phosphors being switched vertical-
ly at a 358 mc rate as the deflected
beam is swept both horizontally and
vertically.

This system makes use of high fre-
quency switching power at approxi-
mately 30 watts. For this reason switch-
ing could give rise to rf radiation if the
components are not properly shielded.

In addition to the above, vertical reso-
lution is relatively coarse in saturated
blues and red because of larger spacing
between them as compared to the green.
A further consideration is the fact that
color balance (production of white) is
no longer adjustable by the receiver con-
trols and becomes the responsibility of
the manufacturer of the tube. Finally,

because of sine wave switching (which

is not the most efficient, although it
appears to be the most practical) the
beam traverses non-luminous areas
located between phosphors for certain
portions of the cycle, resulting in a
loss of available light output.

On the credit side of single gun se-
quential processing, notice that in this
system no purity or convergence cor-
rection is required. In addition, the fact
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In an aperture mask tube only about
25% of the electron beam current can
be utilized for useful light output, the
rest being lost in the metal area sur-
rounding the apertures.

turing cost. These advantages, coupled

with the absence of purity and con-

vergence complications, are strong fac-

tors in favor of this type of color tube.
[ Continued next month]

EQUALIZATION IN HI-FI

[from page 9]

the response is more like the curved,
solid line in the graph, because at high
frequencies, losses take place, particu-
larly as the length of a single cycle on
the tape approaches the length of the
gap in the magnetic head. Therefore,
the desired playback characteristic
should be the exact inverse of the tape
head characteristic, or as shown in Fig.
6. You will note the resemblance be-
tween this curve and the recording
playback curves shown in an earlier
article. With the exception that the high
end has no roll-off or de-emphasis, the
boost portion follows the same rate of
slope. However, the boost begins at a
much higher frequency, about 1600
cycles, compared to 500 cycles for the
RIAA characteristic.

production. Most people play these
tapes on complete tape recorders (that
is, recorders capable of making tape
recordings and of playing back recorded
tapes) but an ever growing number are
not so interested in making tapes as
they are in playing back professional
quality tapes gathered together much
as onc would assemble a record collec-
ton. These people have a choice of
purchasing a relatively inexpensive
tape-deck and an expensive preamplifier
or a complete tape recorder. Now, you
can give them a third choice: the pur-
chase of a tape deck only and the simple
conversion of their phono-preamplifier
to accommodate tapes directly through
the existing system. Since, as we have
seen, the basic playback curves are
similar between the two devices, the
modification can be accomplished with
lictle difficulty. This time, let us use
the seldom-used but usually available
LP playback setting of the equalizer
switch. The configuration will once
again be one of those shown in Figs. 2a
and 26 for the bass boost end and like
Figs. 4a, 4b or 4c for the high end. First
remove all treble de-emphasis compo-

Direct Tape Head Playback

An increasingly popular source of
program material in hi fi is the pre-
recorded tape. Many companies (some
already in the recording field) are turn-
ing to this method of home music re-

Eza ] nents (C2 or R4 of Fig. 4). Next, re-
Qg place C-I with a capacitor having ex-
Efg N actly one-third the previous value. Thus,
'g/z \\ if C-I in the LP playback circuit is now
Rog “ 01 mifd, substitute a capacitor of .0033
34 > #f. Remove R-2 (of Figs. 2a or 2b). Re-
§_z move any loading resistors across the
L-g input jack which may have been wired
E in to accommodate specific phono car-
NI S 3 S 839 tridges. Tape heads should work into

h °R 3 3 § “open circuit” or high impedance inputs

for best results. Now your customer has
a tape-phonograph for well under $100
including your titne and the purchase of
a tape playback deck.

[ Continued next month)

FREQUENCY IN CYCLES PER SECOND

Fig. 6—Response for tape pre-
amplifier. Note similarity to phone
playback curve of Fig. 2.
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% Ask youé RCA distributor how you can enjoy the prestige
£ and prbﬁt of this powerful service dealer program. It will
i)ay yoéu,io check into the r_?quirgrhents at once—and iden-
tify yourself and your shopriviéth Jthe greatest name in elec-
tronics—RCA. Once you qualify, you can use the arsenal
of promotion materials prepared exclusively for “Author- .
ized RCA Tube Dealers”—outdoor and indoor signs, dis- % i S Sk £ . ;

plays, direct mail, newspaper ad mats, radio scripts, decals This.is RCA’s annual. salute to"i‘ts-.businegs < =
. , ] partners—the TV-Radio Service Technicians of
—everything to tell your customers you're an “Authorized “"America. Big color ads in March 23rd issues

. - B f TV Guide and the Saturday Evening Pos?,
. ap™1 0 ;
RCA Electron Tube Dealer™! -and March 25th issue of Life—tributes on NBC

network radio and TV shows, including Marzh '
16th TV Emmy Awards program and Marzh ! - ) ]
23rd Perry Como show. Be sure to have dll ’ i |

1 !
ml i) RADIO CORPORATION of AMERICA your customers’ and prospects tune in these sl v :
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Tube Division, Harrison, N. J. gala shows to see your NTSW tribute.




