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“Of Vital Importance to Every
Progressive Servicing Establishment”

“Here in Mt. Vernon we have, what we sincerely believe to be, one
of the finest servicing organizations of its kind. Our equipment and
facilities are the most modern to be found anywhere. Rider Manuals
are an integral part of our equipment. We have a complete library
on hand, and we find them to be essential to tracing the trouble and
correcting faulty receivers of all makes and models. In our opinion,
Rider Manuals are of vital importance to every progressive servicing /

establishment.”

Build a
Library of

Frank R. Frasca —David R, Petrie
Television Laboratories

11 West Prospect Avenue

Mt. Vernon, New York

And watch the difference
it makes in your husiness!

World’s Greatest Compilation of Authentic, Reliable, Factory-Authorized Servicing Information!

the WaY!  NEW

On RIDER TV-3

TELEVISION
MANUAL

GREATER IN SIZE! ALL PAGES IN
PLACE! EASIER TO USE!?

Rider again points the way fo successful TV servicing. The
Rider TV Manua! Volume 3 Is bigger and better in every
way. New and enlarged page size, 12 x 15 Inches, All
pages are collated in position, Double spreads, triple
spreads and giant pages have been retained to assure
clarity and ease of reading...but triple spreads and giant
pages now have only ONE fold for greater durability,
Easier to use because there are fewer pages to turn, Easier
to read because diagrams and refated text are more closely
positioned. TV-3 is more compact, more complete...fully
covering everything you should know about each recelver.
More than 60 manufacturers are listed In the equivalent of
approximately 2000 pages {8Y; x 11), PLUS Cumulative
Index Volumes 1, 2 and 3, PLUS '"How It Works'* Book.
Reserve Your Copy Today.

RIDER MANUAL voL. XX

Covering the latest AM, FM and Auto Re-
ceivers. Complete in every respect, this
volume will have the added advantage of
text and double spreads assembled in
position.

RADIO OPERATOR’S LICENSE
Q AND A MANUAL

Lists all the questions and answers for the FCC exams, But
the outstanding feature of this Manuval is its thorough
FOLLOW.THROUGH...qa carefully simplified discussion of
the answer to the technical question...so necessary for an
absolute understanding of the answer.

Approx. 750 pages, profusely illus, $6.00

A New Book...A Helpful,
Profitable Book for You!

BUSINESS HELPER

by Leslie C. Rucker
(Rucker Radia Wholesalers)

You can't afford to miss the voluable
polnters offered in this person-to-person
talk by a successful business man who
started from scratch and worked his way
up to a chain of 3 stores. Any one of his
many worthwhile ideas can meon fifty
times the cost of the book In your pocket.
This authoritative guide will show you
how to avoid losses and turn ideas into
profits,

144 pages,
22 chapters. $2.00

JOHN F. RIDER PUBLISHER, Inc.,

. 480 Canal Street, New York 13, N. Y,
Export Agent: Rocke International Corp., 13 E, 40th St., N.Y.C.

Cables, ARLAB,

NOTE: The Mallory Radio Service Encytlopedia,

6th edition makes

§ ANOTHER NOTE:
Servicing, 1948 edition No. 4, makes reference to only one
source of receiver schematics — Rider Manuals.

reference to only one source of radio receiver schematics — Rider Manuals.

RIDER MANUALS

Television Manval, Vol, 2. $18.00
{plus *‘How It Works'' and Index)

Television Monual, Vol. 1..........ociiiiann, 18.00
(plus *“'"How It and Index}
Yolume XIX ... 19.80
Yolume XVII 19.80
Volume XVi! 16.50
Yolume XVI .. 8.40
Yolume XV ... 19.80
Yolume X1V to VII {each vol.) 16.50
Volume VI oo 12.50
Abridged Manuals | to V {one volume) 19.80
Record Changers and Recorders............ 9,00
Master Index, covering Manuals, Vols. | to XV.. 1.50
PA Equipment Manual, Vol, b 18.00

EE ' Eye-Stopper for
F R s Service Shop Windows

A new Display, 14x17 inches, captioned *‘Which One is the
Phony'". It shows two greatly enlarged photos of stamps,
one genuine, one @ known counterfeit, with identifying
characteristics and means of recognizing the forgery. Over
10,000,000 people in the U.S.A. are stamp collectors. This
display will be of interest to young and old, and will
attract attention to your windows and, consequently, busi-
ness to your shop. 2 disploys will be issued each month,

and you can get them FREE of CHARGE from your Jobber,

NOTE: Are you receiving your copy
of ‘“‘Successful Servicing?" It's Rider's
own publication of interest to every
Serviceman. Wrife for it . . . it's FREE!

The C-D Capacitor Manvol for Radio




ON I- THE NEW @ REVOLUTIONARY
TYPE (. CONTROL Rl RIL

LEADS THE FIELD IN
CONVENIENCE FEATURES

Gives You these Advanced Features for
Modern AM, FM and TV Servicing

Here’s a control for Radio Technicians that’s

years ahead in engineering and practical con-

venience. 59 standard ranges, 11 Interchange- OUTSTANDING APPEARANCE
able FIXED Shafts and exclusive convenience VERSATILE KNOB MASTER SHAFT
features give you more versatility with lower INTERCHANGEABLE FIXED SHAFTS
MODERN SMALL SIZE

SMOOTHER ROTATION

Resilient Retainer Ring provides cushioned
turn—a new sensation in operation

Lustrous nickel-plated finish and distinctive

blue base are combined with a smoother PRE-EMINENT ELECTRICAL FEATURES
“cushioned turn’’ to give you a control that Va watt rating-—wider coverage
look’s, “feels’’ and performs better than any Famous IRC resistance element
you ve ever used. Identical electrical rotation with or with=
out switch
............0...0.0..0'0...0000........0.0............I... Widerrcmge——-SOOohmsto‘Omegohms

OUTSTANDING MECHANICAL
FEATURES
Molded base accurately aligns parts

KNOB MASTER FIXED SHAFT

This 3" long fixed shaft is standard on the Q Salt spray materials and finishes
. i
Control. 90% of all AM, FM and TV 14" knobs Two locating lugs provided
can be accommodated without alteration, except
cutting to length. It is knurled, flatted and slotted, EASILY ATTACHED IRC SWITCHES
and ends spread easily for worn or oversize knobs.
Shaft inserts are no longer needed. WIDE REPLACEMENT COVERAGE
59 values

The Knob Master Fixed Shaft combines with com- ) )
pact 144’ design and !4 long bushing to provide Stock list shows Radio and TV uses
the industry’s most adaptable small control. Type Q IRC Volume Control Kit available

enlarged Basic stock numbers unchanged

cross-sectian MECHANIZED PRODUCTION

0660000000666 0 6660000000600 0006¢60000000606006066067360000000000000s0 Complere mechanization of production

and testing eliminates hand operations

n INTERCHANGEABLE FIXED SHAFTS ond assures maximum uniformity

Now it’s easy to adapt standard controls to “spe- ATTRACTIVE NEW| EACKAGING

cials”. Resilient Retainer Ring, an outstanding Cantrols, shafts and switches individually
control design advancement, permits ready adapt- packaged
ability to any of 11 special FIXED shafts in less Complete instruction sheet with each item

than a minute—using only a knife or screwdriver,
Shafts are FIXED and permanent! They will

not wobble. Far complete details, ask

Interchangeable Fixed Shafts are sealed in cello- your IRC Distributor or use.

phane and individually packaged. Simple instruc- the handy coupon to obtain

tions are included in each carton. your FREE copy of new
Cotalog DC-L.

INTERNATIONAL RESISTANCE CO.

401 N. Broad St., Phila. 8, Pa.

4 C INTERNATIONAL s -
RESISTANCE CO. Plese s v e copy of @ Conio

401 N. Broad St., Phila. 8, Pa.

e — e ——m . s

Name. . . ... ... ... FE .
In Canada: International Resistance Company, Ltd., Toronto, Licensee Address. ... ... .
! iF )
W{WW% ! S H Lia City. . A. . .cabl3Nach X . Zone. ...State ..., .,
¥ . 2 - i -l":j_' -
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o Large illuminated meter for easy readings.
o Unique jewel-like molded lucite housing encloses Neon bulb

SIZE: 16% " Wide x 1214,"” High x 6” Deep

SIMPSON 555 Tube Tester

Basic RMA recommended circuit. Tests any tube regardless of
base connections or internal connections of elements.

Simpson designed 3-position lever operated toggle switches with
molded rotor carrying silver plated contacts, self-cleaning through
wiping action.

Sockets for all receiving tubes on the market.

Provision for future tube developments.

No adapters or special sockets required.

Properly fused, provides for line adjustment from 100 to 130 volts;
smooth vernier control.

Beautiful modern panel of shining, silver and black anodized en-
during aluminum.

indicating shorts and inter-element leakages.
Line adjustment control below dial opening. Easy to operate.

Case of sturdy plywood with heavy fabricoid covering, slip
hinges.

Simpson patented “No-Backlash” Roll Chart,

See the 555 at your parts jobber or write for descriptive literature. ;
MYTRUMENTS THAT $Tay aCCuRrRatlt

SIMPSON ELECTRIC COMPANY 520018 w. Kinzie Street, Chicogo 44, lllinois In Canoda: Bach-Simpson Lid., London, Onfario

4
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CERAMIC BYPASS AND
COUPLING CAPACITORS

These new ceramic units—no
bigger than a dime—find dozens of
bypass and coupling uses in both
standard and FM as well as television
equipment. They have higher self-
resonant frequencies than conven-
tional capacitors and fit neatly across
miniature tube sockets. They’re cov-
ered with a tough, protective coating
which guards against moisture and
heat. Sprague Disc ceramics are avail-
able in both single and money-saving
dual capacitors.

Use Sprague Disc ceramics when-
ever circuits call for ultra-compact,
bypass or coupling capacitors. Each
unit is clearly stamped with capaci-
tance. All capacitors are rated at 1000
v. test, 500 w.v.d.c.

See these remarkable new capaci-
tors at your Sprague distributor today!
Write for bulletin M 431.

SPRAGUE—
PRODUCTS compAny

Distributors’ Division
of the Sprague Electric Company
NORTH ADAMS, MASS.




What a show!

A recent intensive survey discloses that among the major television
set manufacturers, more than 75% use Sylvania cathode ray tubes!
This impressive showing is a tribute to the rescarch and quality
production techniques employed by Sylvania.

You can take advantage of this rcady acceptance by having a
complete stock of the various types of these television picture tubes
so widely used by set makers—who in turn, of course, sell to your
regular customers. See vour Sylvania Distributor about the
complete line! For complete data write Sylvania Electric Products Inec.,

Dept R-2011 Emporium, Pa.

These leading television set manufacturers

use Sylvania Television Picture Tubes
Admiral ¢ AirKing * Andrea * Ansley ¢ Automatic /
Bendix * Crosley * DeWald ¢ Emerson * Fada L_

Farnsworth » Garod ¢ Hallicrafters ¢ Hoffman

Magnavox ¢ Midwest * Motorola « National © Olympic
Packard-Bell » Philco » Pilot * Raytheon-Belmont
Regal * Scott « Sentinel ¢ Silvertone ¢ Sparton

Stromberg-Carlson ¢ Tele-King * Tele-tone ¢ Temple

Trav-ler » Westinghouse ¢ Zenith

LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS

‘CATHODE RAY TUBES; RADIO TUBES; ELECTRONIC DEVICES; FLUORESCENT
NOVEMBER 1949 ® RADIO DISTRIBUTION AND MAINTENANCE
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RADIO INDUSTRY NEWSLE'[TER

Edited by Joseph J, Roche

F.C.C. HEARINGS—The Washingten hearings will last a long time. As the
freeze on new station permits goes into its second vear, it appears likely that
it will continue for at least another six months. The tremendous importance of
the decisions to be made, by the FCC, has attracted representatives from all
parts of industry. Their testimony, and the color demonstrations to be given,
will take many weeks to complete. RMA's Raymond Cosgrove explained the
importance of the hearings in his Washington statement. Said he, "A tele-
vision set is a useless thing by itself . . . it becomes of value only to the extent
that it receives a picture and a sound accompaniment . . . each set must be syn-
chronized with the tronsmitting station. This necessitates the fixing of definite
standards by the commission. The establishment of . . . standards will set the
pattern for years to come. It is therefore essential that they permit the finest
performance that now can be foreseen.”

COLOR TELEVISION—The first weeks of the FCC hearings ars being devoted
to color television. Several companies have, or are about to demon-
strate their color systems. RMA has urged FCC to adopt color standards only
if such action will call for a minimum of changes in present receivers. In gen-
eral, the industry feels that none of the systems so far devised, of which there
are at least eight, is far enough advanced to warrant its adoption at this time.
The Columbia Broadcasting System opposes this viewpoint, and is asking the
Commission to adopt the CBS color system immediately. FCC has not given
any indication as to what its decision will be. When color television standards
are adopted, there is a good chance that some modification of present sets will
be necessary. That's where the service technician comes in—he will be called
upon to make the changes.

AND ANOTHER—The Sightmaster Corporation announced that it too had «a
color TV system. The system, which is still under development, uses prismatic
color screens. The addition of a screen at the camera and another at the re-
ceiver is all that would be required to convert present black and white equip-
ment to color. Sightmaster estimate of cost to install screen at receiver, $5 to

$25.

IF AND WHEN—Several manufacturers have announced that they will pro-
duce u.h.f. converters for use with present TV sets, if the u.h.f. band is allocated.
Although there is no assurance that FCC will adopt its recent allocation pro-
posal, the plan finally chosen is almost sure to include opening of the u.h.f. An
analysis of the several allocation plans to be considered indicates that from
one-half to over two million converters will be required. In addition to con-
verters, new antennas will be necessary. The installation of this equipment
will be a big job for the service industry.

SALES—Reports from service dealers all over the country indicate that teleset
sales have taken a sharp upturn. The summer sales drop is now looked upon
as seasonal. Most manufacturers are already feeling the effects of the rise.
Several have been forced to allocate production. The suddenness of the up-
turn has been atiributed to the World Series, improved programming, ond
cooler weather.

PARTS INSURANCE—RCA has announced its answer to the recent New York
State ruling that renewal service contracts are a form of insurance. The rul-
ing declared that the inclusien of replacement parts and tubes in the contract
violates the state’s insurance laws. RCA's plan provides for replacement parts
and tubes under an insurance policy issued by the Massachusetts Bonding end
Insurance Company. It has been approved by the Insurance Department of
New York State.

SHOW—The Philadelphia Radio Service Men's Association reports that 4,500
registered at its Radio and Television Show. That makes it about the biggest
gathering of service technicians on record.

RADIO DISTRIBUTION AND MAINTENANCE ® NOVEMBER 1949

- —

RRADIOINDU
DIOINDUSTR

RADIOINDUS
ERRADIOINC
TTERRADIOI
LETTERRAD]
WSLETTERRA
NEWSLETTEF
RYNEWSLETT
STRYNEWSLE
DUSTRYNEWS
INDUSTRYNE
OINDUSTRYN
IOINDUSTRY
DIOINDUSTR
ADIOINDUST
RADIOINDUS
ERRADIOIND
TERRADIOIN
ETTERRADIO
LETTERRADI
SLETTERRAD
WSLETTERRA
EWSLETTERR
NEWSLETTER
YNEWSLETTE
RYNEWSLETT
TRYNEWSLET
STRYNEWSLE
USTRYNEWSL
DUSTRYNEWS
NDUSTRYNEW
INDUSTRYNE
NDUSTRYNEM
DUS TRYNEWS
NDUSTRYNEW
INDUSTRYNE
NDUSTRYNEW
DUSTRYNEWS
USTRYNEWSL
STRYNEWSLE
TRYNEWSLET
RYNEWSLETT
NEWSLETTER
WSLETTERRA
LETTERRADI
TTERRADIOI
ERRADIOINT
RADIOINDUS
DIOINDUSTR
INDUSTRYNE
USTRYNEWSL
RYNEWSLETT
NDUSTRYNEM
STRYNEWSLE
YNEWSLETTE
WSLETTERRA
ETTERRADIC
TERRADIOIN
RADIOINDUS
INDUSTRYNE
DUSTRYNEWS



Representatives for Boland & Boyce Publi-
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ELECTRONICALLY

Maybe it's the plug. Ilast year,

= while conducting the Town Meetings

of Radio Technicians, RMA discov-

- vred something which most techni-

cians had known for some time: That
one of the biggest problems coniront-
ing an active sales and service organi-
zation was the unnecessary service

= call. But while the technician could

LRI

do little more than complain and take
it, RMA proposed to do something
to get it straightened out.

The result was a series of 22 sound
filin television spots, produced jointly

bv RMA and TB\, and designed to

I i

tiil

cducate the televiewing public to the
“facts of television life.” We went
to a press preview of these spots the
other day and can report that RMA
and TBA have come up with a nice
job.

The need for educating the public
was pointed up when R. C. (capaci:
tors) Sprague, chairman of the Town
Meetings Committee of RMA and
of the press preview, predicted a total

= of 24 million operating telesets by

1956. With that many sets working,
the amount of lost time due to un-
necessary service calls could indeed

- be appalling.

Hilll

The spots, 20 and 60 seconds long,
cover a variety of subjects. One ex-
horts the owner to check the plug be-
fore calling the technician, another
tells him not to touch any controls on
the rear of the set. A few spots show
different types of interference. One
sixty-second announcement tells ahout

-~ the complexity of television and em-
-~ phasizes the training which techni-

cians have to undergo in order to do

- competent work, another tells the
- viewer to let his set warm up before

asking for the serviceman. and
others.
Most television stations have

agreed {o show the spots. They will

= get them free from RMA and in turn

will provide the time. You'll be see-

= ing them soon.

il 1t

BN

There are two points at which the
spots could be improved (and they
will be revised as soon as public re-
action is available, according to Mr.
Sprague). The 20-second long spots

BY ISIDOR I. GROSS

are awfully short (but if they lasted
longer, stations would not be able to
show them at peak audience times),
and most of them say “don’t call the
technician until . . .”” (instead of “Do
call the technician when .. .”

These however, are minor criti-
cisms. From the overall viewpoint
the films are excellent; and for the
service rendered to the technician
(and to the public in general) RMA
and TBA are to be highly com-
mended.

New Receiver Lines, Having re-
ceived an announcement from the
Motorola people to the effect that
cleven new inventions were incor-
porated in their 1950 TV receiver
models, we dropped over to a press
showing of their new line to take a
look.

We didn’t get a chance to obtain
a detailed account of these 11 new
inventions, but we managed to button-
hole Kurt Schlesinger, Motorola en-
gincer responsible for most of them,
and were able to garner a few facts
from him—before another member of
the press buttonholed him in turn.

1le was very enthusiastic about the
new improvements (naturally) and
started off by telling us about the
new Motorola focus control. It’s a
specially constructed voke with a
critical distribution of coupling and
four dead angles in which there is no
winding. This arrangement is sup-
posed to cut down distortion at the
edges of the picture considerably (it
secmed to on the sets we looked at).

He then began to speak of the ad-
dition of 1lvwheel circuits for the
synchronization of the horizontal
sweep (he had presented a paper on
the subject at the last IRE conven-
tion). The purpose of the circuit was
to increase selectivity between the
picture and noise signals. Older sets
were often unable to distinguish be
tween these two, and the familiar
“tear-out” resulted.

At this point, Mr. Schlesinger took
us over to a receiver and started a

— to page 24
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THE LEADER IN VIDEO PUBLICATIONS!

THE COMPLETE TELEVISION MANUAL

THE VIDEO HANDBOOK

Morton Scheraga and Joseph J, Roche
How Television Works,

Basic . . . through advanced,
How to Design and Engineer Television,

How to Troubleshoot and Repair Tele-
vision, Safety procedures,

How to Select and Install a Television
Antenna,

How to Create a Television Show,

How to Build an Operating Television
Receiver, Complete instructions,

How to Select a Television Receiver,

Now in this great one volume book—
all the essential knowledge of television!
Inside the covers of the VIDEO HAND.
BOOK is presented complete up-to-the-
minute information on television arranged
for quick reference—in easy to read, non-
mathematical style.

The VIDEO HANDBOOK is designed to
give you the practical . . . answers to all
your questions on television—the complete,
detailed procedures on all phases of tele-
vision work—step-by-step explanations for
everyday problems. This hook provides the
ready information to make your television
education complete.

The VIDEO HANDBOOK will save you
time — improve your efficicncy and make
your work easier. It provides the knowledge
that means more profit for you. Every page
adds to your background for greater pres-
tige and income. Here is the means for
everyone in television—employed and exce-
utive—to increase his value to his firm.

This book is more than a source of in-
formation and interesting reading—it is an
investment in your future in television.

READ BY:

Engineers, Designers, Servicemen, Experi-
menters, Production men, Laboratory
technicians, Maintenance men, Program
directors, Studio personnel, Broadcast
technicians, Manufacturers, Laymen.

Handsomely bound in DuPont Fabrikoid . . . over 900 pages . . . 14

in this book can only be briefly outlined sections . . . over 800 illustrations — photographs, charts, diagrams,
here. The VIDEO HANDBOOK contains schequCS.
900 pages—over 800 illustrations—thousands

The vast amount of information contained

of vital facts—covering everything you need Section |I. Television: Past, Present &  Section 7. Descriptions of Modarn Tele-
for working in Television. All this infor- Future. on u”s;f?r Rec_lgi\l/er_s._ Recei
mation is desngr}ed for easy rea(hpg, quick Section 2. Fundamentals of electronic :eCIfOH v S"Srvaic;:g T:l::;i:: R::z:::
reference—all in non-mathematical lan- Television. OG0 ta EEAAEEG] sion N
guage, every point of discussion pictured S 8. T T S S'EC*[M Ic. Te[erswn Test ?{wupmerj
in diagrams or photographs. The VIDEO ec !°" - The ee"'.s'.°" a '?“A Secf.lon 11. Building 3 Television Receiver.
HANDBOOK is divided into 14 sections—  Section 4 The Television Receiver. SGTE (2 o6 ST,

each a complete, authoritative coverage on SOGHE B, WDV Ao S, Eesifon D8, Ueleoiion  1ierme:

its Subject—arranged in a practical, e:sv-to- Section 4. Creating a Television Skow. Section 4. Bibliography,

follow handbook of solutions to every tcle-
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N our last article we discussed the

Y-axis deflection circuits which
amplify the incoming signal and apply
it to the vertical detlection plates of
the cathode-ray tube in oscillographs.
If a signal were applied only to the
vertical plates. a straight line would
appear on the screen, as shown in
Tig. 1A. However, to observe the
actual waveshape of the signal,
another signal must be applied to the
horizontal dcilection plates at the
same time. This latter signal, when
combined with the incoming signal,
spreads the pattern out across the
screen as shown in Iig. 1B.

For most applications in {-m and
television servicing, the horizontal
deflection signal is a sawlooth volt-
age. This particular waveshape is
used because it provides uniform
motion of the spot across the screen,
This voltage is produced in most
oscillographs by the sawtooth gen-

erator, often called the time-hase
generator.
Generally, the voltage obtained

from the sawtooth gencrator is in-
sufficient for direct application to
the horizontal deflection plates. An
amplifier, known as the horizontal
deflection amplifier, or X-axis am-
plifier, is interposed betwcen the
sawtooth generator and the hori
zontal dellection plates to provide a
large enough signal to detlect the
beam across the screen. The X-axis
amplifier is very similar in design
to the vertical deflection amplifier.

10

Courtesy Hickok

stable synchronization, linear sawtooth signals, good low-fre-
quency response X-axis amplifier are signs of a good instrument

In most oscillographs it 1s possible
to disconnect the sawtooth generator
from the horizontal deflection am-
plifier and apply an external signal
to the horizontal deflection plates
through the amplifier. A typical use
of this feature arises when the os-
cillograph is used with a wobbulator
for aligning wideband amplifiers.
Most wobbulators generate their own
sawtooth voltage for the X-axis of the
oscillograph. The time-base generator
in the oscillograph is switched out
and the sawtooth voltage from the
wobbulator is connected to the X-
axis amplitier.

Another circuit that is important
to the operation of the horizontal de-
flection svstem is the synchronizing
circuit. In order to obtain a station-

Fig. 1 A) Signal is fed only to vertical de-
flection plates. B) Pattern when sawtooth
signal fed to horizontal deflection plates

ary pattern on the oscillograph
screen, the frequency of the saw-
tooth voltage must be exactly equal
to the frequency of the incoming
signal or to some whole multiple
thereof. A stationary pattern is ob-
tained bv synchronizing the sawtooth
generator to the signal itself which
is tapped off from the Y-axis am-
plifier.

The manner in which the circuits
are interconnected in the horizontal
deflection system is shown in Fig.
2. A signal from the Y-axis circuit
is fed to the sync circuit. The syn-
chronizing signal is then applied to
the time-base gencrator to lock the
sawtooth voltage to the frequency
of the incoming signal. The saw-
tooth voltage is amplified by the
N-axis amplifier and fed to the hori-
zontal detlection plates. A switch
is provided to disconnect the am-
plifier from the sawtooth generator
and allow connection of an external
signal to the amplifier. A gain con
trol is used at the input of the am-
pliier ro adjust the width of the
pattern.

Linear Time Base Generator

The sawtooth generator in most
low-cost ’scopes is a relaxation os-
cillator using a thyratron, or gas
filled, triode tube. as in Iing. 3A.
This circuit produces voltages of the
waveshape shown in Fig. 3B. The
interval from A to C constitutes one
cvcle. The linear portion ADB rep-
resents the “‘go” or “‘sweep” time.
The interval BC represents the re-
turn of “flvback” time, during which
the fuorescent spot returns to the
position it had at the beginning of
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the cycle. An ideal linear time base
would have a perfectly linear sweep =L9e rROM HORIZONTAL
and a return time of very short dura- 0——l DE;tE?E?N
tion. Practical circuits for generat-
ing linear time bases are usually
compromises between these desirable
features.

The operation of the simple thyra-

SAWTOOTH
GENERATOR

X-AXIS
AMPLIFIER

|SYNCHRONIZING
CIRCUIT

EXT. SIGNAL

tron circuit which generates a saw-

tooth voltage is described with refer- =

ence to I'ig. 3A and 3C. ) ) Fig. 2 Block diagram of horizontal deflection system in oscillograph. Gain con-
1. WWhen B+ \oltage 18 appllC(l, trol is used at input of X-axis amplifier to adjust width of the pattern

capacitor Cl begins to charge (curve
OAB). The thyratron tube is ini

tially non-conducting. But at a cer- Rl . EB+
. . >
tain voltage, called the firing or B+ SAWTOOTH ’ P
ionization potential (point B on the  [THYRATRON U elre W 71 CHARGING
; S CURVE
-\ s o > P4 vt
curve), the gas in the tube ionizes i g P
and conducts, discharging Cl sud- o | ]
<
denly (B to C). When the voltage 5 | S
. o
across Cl drops to the point where > ' a
the gas no longer is ionized (point A BC TiME 3
Ea A CDEIONIZING POTENTIAL
C), the tube ceases to conduct, and . DN K e
Cl again begins to charge. Repeti- A B y

tion of this action produces the saw-
tooth voltage.

2. The rise of the sawtooth wave
(A to ID) is curved slightlv because

Fig. 3 Shown in A is basic thyrairon oscillator circuit. B shows linear time-
base waveform. C illustrates sawtooth output voltage from relaxation oscillator

it 1s par f arel curv Cl CHARGING CURVE
it is part of the charging curve of ) SHARGING CURVE
Fhe capacitor Cl. If the B+ voltage B+ = e
is high enough for only the lower s // ul & CI CHARGING CURVE
. . 7/ A Al
portion of the charging curve to be § B,” RCECRIDRI - / R
. . g
used, the rise of the sawtooth 1is 5 / FIRING 5 D{B’ /';- 7 EIRINGIROTENTIZE
e . . (@)
suflicientlv linear for most purposes. > 9 ; T FOTER AL 54 // / | (/|
“*o o . - 7/
3. The firing potenual of a thyra- ’é | /’I N/ BIAS ré y/aN | 7
tron may be varied by changing the = V’ it IVA' l SARE VavAva
i orid : av ‘ o ¥ s} yv vV vy ¥
bias on the bl_ld anl may be used ATEC DE-IONIZING POTENTIAL A EG DE-IONIZING POTENTIAL
to control the frequency of the saw-
. : TIME —» —
tooth wave as shown in Fig. 4A. 0 IME & M
If the grid bias is reduced, the tube A B

fires at point D instead of B. The
potential drops from D to E and
then begins to rise again. One cycle
of the sawtooth thus requires less
time, its frequency is increased, and H{"é% R33 R32
the amplitude is decreased at the |EXTERNAL INTERNAL '
same time.

4. The frequency of the sawtooth
generalor may also be varied by SYNC
changing the time constant of the |, #eNze
charging circuit of Cl. [f either
R1 or Cl is decreased, the capaci-

Fig. 4 Showing how frequency of sawtooth wave is changed by varying grid
bias, A, and how it is changed by varying charging circuit time constant

oFF|300K afieg +230

Y FINE
O FREQUENCY

v ’——053 “o—6——o0

COARSE SAW-
FREQUENCY TOOTH

50MMF!

w
b
w < o
; R29 = Of u| of 3|
tor charges more rapidly and reaches 100K N EE: VO'-TAGE
o . 3 M . o ~ R ol « Ol v
firing potential more quickly (D in Sleol o8 olg ¥ T
TFig. 4B). When the frequency is T~ ol Tal §
varied 1n this manner, the amplitude %&_ Q_I_ | “_’I_O #023
remains unchanged. . i @
A commercial application of the 5RQ%'n =
thyratron is shown in I'ig. 5. Tube 5
V7 (6Q5G) is the thyratron tube. oMy FREQUENGY
1. The voltage divider, consisting A
of R34, R31l, and R61, maintains R6I IK

a fixed Dbias on the grid of the —

thvratron. The bias may be varied —
1.' hilv 1 R61 i i 3 . Fig. 5 A commercial application of the thyratron in a cathode ray oscillograph.
slightly by R61 in order to adjust Above schematic is the sawtooth generator circuit of the DuMont Type 208-B
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Fig. 7 Showing how incoming signal and sawtooth voltage can be made to
have exactly the same frequency by synchronizing gas-triode sawtooth generator

the total frequency range of the
generator. This is an internal ad-
justment and is set at the factory.
Capacitor C15 bypasses the sawtooth
voltage wave around biasing resis-
tors R31 and R61.

2. The frequency of the sawtooth
is varied by changing the time con-
stant of the charging circuit. The
COARSE FREQUENCY control,
S3, is a nine-position, two-gang
switch which selects the proper
capacitor (C16 to C23) for the fre-
quency range desired. The FINE
FREQULENCY control varies the
charging rate of whatever capacitor
1s in the circuit by varying the re-
sistance of R32Z.

3. The only position in which the
COARSE FREQUENCY switch
has no capacitor is the OF I position.

12

In this position. the sweep gen-
erator is inoperative and the input
of the X-axis amplifier is connected
to a pair of binding posts to which
external signals may be applied. In
all other positions of the switch, the
sawtooth output of the gencrator is
fed to the X-axis amplifier.

A time-base generator such as the
one just described will furnish saw-
tooth voltages over a range of fre-
quencies from about 0.5 to 50,000
cycles. At higher frequencies, the
time required to discharge the ca-
pacitor becomes an appreciable frac-
tion of the total sawtooth cycle
because of the de-ionization of the
gas tube. At low frequencies, leak-
age of the capacitor becomes a factor
in determining the linearity of the
sawtooth sweep time. The leakage

will slow down the sweep during the
last portion of its sweep period. A
form of feed-back circuit is used
in some oscillographs to compensate
for non-linearity in the sawtooth
voltage. It utilizes some of the saw
tooth voltage and feeds it back
o a point in the charging circuit
of the capacitor. 1f non-linearity
exists, 1t tends to compensate itself.

Synchronization

If the frequencies of the incom-
ing signal and the sawtooth voltage
are almost the same, the pattern will
drift slowly across the screen as
shown in Iig. 6. The signal voliage
shown is a sine wave whose period
is slightly longer than that of the
sawtooth sweep. In the pattern
shown at A, only the part of the
sine wave included between O and 1
will appear. On the second sweep
the part between 1 and 2 will show,
differing  slightly from the part
shown m A. In the sweeps that
follow, the picture continues to
change and appears to travel across
the screen from left to right.

To synchronize the sweep so that
it will have exactly the same fre
quency as the signal, a synchroniz
ing signal is applied to the grid of
the thyratron. The effect of this
synchronizing voltage is shown in
Fig. 7. The frst two cycles of the
sawtooth show the condition when
no synchronizing signal is applied
Line Iif represents the ionization po-
tential of the thyratron, and line
Eex represents the de-ionization po-
tential.  When a sine wave syn-
chronizing signal is applied to the
grid, the hring potential varies with
the synchronizing signal as shown
by the sine wave portion of the
line IXf. The rising curve of the
sawtooth voltage now reaches the
firing potential on its downward
cycle, instead of at the d-c¢ bias firing
potential as before. A new cvcle of
the sawtooth 1s started for each
cycle of the synchronizing signal.
and the sweep is thus exactly syn-
chronized to the incoming signal.

In the circutt of Fig. 3, the syn-
chronizing signal from the SYNC
SIGNAI. SELECTOR switch S2
is applied through coupling capacitor
C14 to the voltage divider R29. The
amplitude of signal fed to the grid
of the thyratron is determined by the
setting of R29, the SYNC SIGNAL
AMPLITUDE Control.

When the SYNC SIGNAL SE-
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LECTOR switch is in the IiX-
TERNAL position, the sync signal
is taken from the LEXTERNAIL
SYNC SIGNAL terminal. In the
LINE FREQUENCY position, the
signal is taken internally from one
of the low-voltage secondaries of
the power transformer. This ap-
plies a sinusoidal synchronizing
signal of power line frequency. In
the INTERNAL position, the signal
15 taken from the output of the
final stage of the Y-axis amplifier.
Thus the sweep is svnchronized 1o
whatever signal is being applied to
the Y SIGNAL INPUT.

Recurrent and Driven Sweeps

The thyratron sweep circuit just
described is known as a recurrent
sweep generator. That is, sawtooth
voltages are generated continously,
even when no synchronizing signal
1s applied to the relaxation oscillator.
Recurrent sweep circuits are useful
whenever the incoming signal re-
peats itself at a constant rate. Under
such conditions it is possible to syn-
chronize the sweep generator to the
sicnal. In f-m and television servic-
ing, the signals that must be observed
are of constant frequency, and re-
current sweep circuits may therefore
be used. In laboratories and stations,
signals of random  frequency  ar
encountered, and it is necessary to
employ a driven sweep circuit in
the oscillograph to observe them.
With a driven sweep circuit, the
sawrooth generator does not o0s-
cillate until fired by the incoming
signal. Thus if the signal occurs at
random intervals, the driven sweep
circuit will keep in step wirh it, and
the pattern will appear stationary
on the screen.

The thyratron sweep circuit lends
itself to driven sweep operation
without much revision of the circuit.
Tig. 8 illustrates a tvpical driven-
sweep circuit in which the only addi-
tion is the diode vacuum tube and
a suitable source of bias voltage. If
the cathode of this diode is set at
some potential, say IZ, which is be-
low the conducting potential of the
thyratron, the diode will conduct
when its plate also reaches potential
. As long as the diode is conduct-
ing, the plate of the thyratron is
held at potential EE, and will not con-
duct. If a synchronizing signal of
positive polarity and sufficient am-
plitude is introduced to the grid of
the thyratron, its firing potential will

be lowered to a value below E, at
which it is held Dy the diode, and
the thyratron will conduct. The ca-
pacitor discharges until the triode
ceases condition, at which time it
begins to charge again through the
resistor R. If the synchronizing
signal has meanwhile been removed
from the grid of the thyratron, the
capacitor will recharge only to poten-
tial E, fixed by the setting of the
diode. Thus a single sawtooth cycle
is generated. Another sweep will not

occur unless the circuit is again
initiated. By initiating the driven

sweep with the succession of random
signals, the pattern will appear sta-
tionary on the screen.

High-Vacuum Time Base Generators

As the name implies, these time
base generators do not make use of
gas discharge tubes and are there
fore not subject to the limitations of
de-ionization time. High - vacuum
sweep circuits are generally found
in higher-priced instruments and ex-
tend the sweep frequency capabili-
ties of such instruments to 250,000
cycles and higher. Most of these
sweep circuits employ variations of
multivibrator circuits.

Suppose in Fig. 9 that V1 is cut
off while V2, having no bias, is
conducting. A positive voltage of
sufficient amplitude to cause conduc-
tion and applied to the grid of V1
will produce a negative signal at its

plate. This negative signal will be
fransferred to the grid of V2
through capacitor C1. V2 will be

cut off and its plate voltage will
rise rapidly to power supply poten-
tial. The time constant of R2 and
Cl determines the length of time
which V2 is cut off. When CI is
no longer discharging through R2
at a sufhcient rate to bias V2 to
cutolf. V2 will conduct and in so
doing will develop a potential across
R1 which will bias V1 to cutoff.
Thus the circuit produces a rec-
tangular pulse, the duration of which
depends upon the values of Cl and
R2.

It 1s only a step from the elemen-
tary cireuit of Tfig. 9 to one which
1s suitable for recurrent sweep and
driven operation. I9g. 10 is a tvpical
example of a circuit for generating
recurrent sweeps. V2 and V1 are
connected as an unbalanced multi-
vibrator, and the circuit is so de-
signed that a short positive pulse
of large amplitude is delivered
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Fig. 8 Schematic diagram of basic gas-
triode circuit for generating driven sweep

+ + +

Fig. 9 Basic multivibrator used in high
vacuum sweep circuit, eliminates gas-triode

SYNC
SIGNAL

:

Fig. 10 Schematic of high-vacuum circuit for
generating recurrent and driven sweeps

}

periodically to the grid of V1. This
pulse lowers the impedance of VI
and allows C2 to charge rapidly from
the power supply. In the interval
between pulses, C2 charges through
V3, a constant current pentode. The
multivibrator frequency, and there-

— to page 25
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HOW TO ALIGN

VIDEU I-F STAGES

Procedures for aligning stagger-tuned i-f stages, overcoupled
i-f stages, and traps are discussed here in step by step detail

HIZ need for aligning modern

television receivers is usually
confined to those stages which fol-
low the mixer circuit. Occasionally
it will be neccessary to make oscil-
lator adjustments, but the use of com-
pact, pre-tuned front ends, which are
carefully assembled into one integral
unit, means that very few tracking
problems will be encountered with
most of the telescts on the market
today. Serious trouble with the
tuner usually means a complete re-
placement, unless it uses plug-in
coils.

In the i-f stages of the receiver,
however, adequate provisions have
been made to faciliate alignment of
the sound i-f transformer, picture
i-f (ransformer, and the various
traps.

The wide band-pass of most pic-
ture i-f stages (3-4+ Mc) means that
drift of a few ke, or change in
resonant tuning over several years,
will have little effect on perform-
ance. In an a-m receiver, having a
bandpass of 10 ke, drift of a few

14

kilocycles would be serious, and
i.f’s off by 10 or more ke would
make the set inoperative. In tele-
scts, however, a 10 or 20 ke change
in alignment has little effect on i-f
stages.

Picture i-f alignment of a televi-
sion receiver should therefore not
be attempted until the technician is
sure the trouble is due to misalign-
ment and not the result of other
defects.

Poor picture quality and gain are
not always caused by poor align-
ment, but may be due to any one
or combination of such faults as:
Improper antenna installation, de-
fective part in r-f or i-f stages, im-
properly tuned oscillator, improp-
erlv set focus control, defective fo-
cus coil, defective peaking coils in
video amplifiers, defective picture
tube, defective tuner, and improp-
erly positioned ion trap.

When these have been checked
and evervthing, found satisfactory,
then we may assume that i-f align-
ment is necessary.

by Matthew Mandl

The abilitv of the receiver lo
pass fine detail can be observed by
tuning to a station which is broad-
casting its test pattern. The vertical
wedges of this pattern should con-
verge clearlv and sharply to the
center circle. If this vertical wedge
has its center-of-pattern section
blurred and fuzzy, it indicates loss
of high video frequencies. With
proper alignment and a correctly po-
sitioned focus control, both vertical
and horizontal wedges should be
sharp and clearly defined, particu-
larly at the narrow section near the
center. The set should be checked
in this manner both before and after
alignment,

Types of I-F Stages

There are two different types of
i-f picture stages in use at the pres-
ent time, and each one requires a
different alignment procedure. The
two types are: Overcoupled i-f
stages and stagger-tuned i-f stages.
The overcoupled i-f stages get
broadband characteristics and low
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Q by coupling primary and second-
ary interstage r-f transformers close
together. All stages are tuned to
the same i-f frequency. For over-
coupled stages, a sweep generator,
an accurate marker generator, and
an oscilloscope are used in align-
ment.

The stagger-tuned svstem con-
sists of three to four stages, each
tuned to a slightly different fre-
quency. In this manner, the over-
all response curve is broad and sub-
stantially flat. With this type of
circuit arrangement, i-f alignment
can be done with a regular signal
generator. For checking signal
gain changes as the stages are
aligned, a v.t. v.m. is placed across
the video detector load resistor.

Preparation for Alignment )
Complete alignment of a televi

sion receiver invariably requires
chassis removal so that tuning ad-
justments above and below chassis
are available. With sets where the
picture tube is mounted to the
cabinet rtather than to the chassis
proper, it will be neccessary to re-
move it as well. Alignment is best
accomplished with the tube in the
circuit.

After the chassis is removed, it
should be placed on the bench, rest-
ing on a side free of controls and
capable of supporting the weight of
the chassis in a vertical position. If
the picture tube is not chassis-
mounted, it should be inserted
through yoke, focus coils, and beam
bender and attached to socket. Its
weight should not rest on its neck
alone, or breakage may result. A
leather strap or improvised bracket
may be used around the tube face
for support.

The set should be turned on and
the station selector switch set to
a channel on which no tclevision

—
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Fig. 1 Bias box recommended by Westing-
house for alignment of their TV receivers.
It may be used also when aligning other sets
signal is being broadcast. The con-
trast control should be adjusted to
sive from 3 to 4 volts of minus
bias on the i-f tubes. In sets using
a.g.c., the intensity of the input
signal will have a controlling effect
on the bias and for this reason a
fixed bias source may be recom-
mended by the manufacturer. This
can consist of a “C” battery, or a
battery and resistor network as rec-
ommended by Westinghouse for
their models H-169, H-217, H217A.
This bias box is shown in Fig. L
RC\, on the other hand, recom-
mends removal of the 6SN7 a-g-c
amplifier tube in their 8T24 series.
After tube removal, a 250 K ohm
pot is connected between pins 5 and
6 of the 6SN7 socket and adjusted
for a -——4.5 reading.
Where the Signal is Injected

Signal injection for alignment of
i. f’s should be into the grid of the
mixer tube. Such a direct connec
tion is not always feasible, however,
particularly with completely shielded
tuners. Alignment can be made by
injecting the signal into the antenna
terminals, but this 1s not always
satisfactory, because the signal suf-
fers attenuation since the r-f stages
will not be tuned to the 1-i fire-
quency.

If the socket terminals of the

mixer tube are not readily available,
several make-shift methods can be
emploved. One method is to remove
the converter tube and twist a sec-
tion of bare wire arvound the grid
prong of the tube. Replace tube,
letting one end of wire stick out
from under the tube. Make sure
this bare wire does not short to
chassis. The signal generator can
thus bhe connected to this wire
through a small isolaling capacitor
of 1000 mmf or less. One lead from
this capacitor could be used as the
bare wire which wraps around the
grid pin of the mixer tube.

Some of the older receivers, such
as the RCA 630TS, or Admiral
30A71, which wuse incompletely
shielded tuners, make the mixer grid
terminal available through a hole in
the chassis side to afford shielding
during normal operation. ~ Later
models do not have these signal in-
jection provisions.

A rather novel method is that
recommended by \Vestinghouse for
their new 11-223 receiver. This
cousists of using a miniature tube
shield which fits over the tube
snugly and does not ground to
chassis. A 005 mf capacitor is then
soldered to the shield, and the signal
generator cable attached to the ca
pacitor. The ground side of the
cable is connected to the chassis. By
sliding the shield up and down over
the tube, the capacity can be varied,
and coupling is achieved by virtue
of the capacity between shield and
tube elements.

Where the Signal is Observed

Either the signal generator or the
oscilloscope depending on the
alignment procedure used 1s at-
tached across the load resistor of
the video detector tube. The sche-

matic of the set under alignment
— to page 28

VIDEQ.
DETEGTOR

"SCOPE OR VTVM|

ACROSS VIDEO.

DETECTOR ‘LOAD
RESISTOR

Fig. 2 Block diagram showing points where signal is injected and where it is observed when aligning television receivers

RADIO DISTRIBUTION AND MAINTENANCE ® NOYEMBER 1949

15



Some practical hints for

by Martin Clifford

HEREVER television imter-

ference problems exist, the ini-
tial step towards correction is to lo-
cate the source and, whencver pos-
sible, the frequency of the interfer-
ing signal. We can list the main
causes of TVI (television interfer-
ence) conveniently in the following
manner.

Interference caused by radio sig-
nals or their harmonics. This would
include regular a-m, i-m, television,
short wave, CW, and services pro-
vided by police broadcast, aeronau-
tical stations, and the like.

Interference caused by receiver
re-radiation, chiefly by the local r-f

oscillator in communications re-
ceivers and telesets,
Interference caused by ma-

chinery, industrial and domestic—
and under this heading we have quite
a collection. A partial list would in-
clude electric razors, refrigerator
motors, trolleys, husses, 1gnition sys-
tems, electric fans, mixers—all elec-
tric household appliances, including
doorbells—and many more.

Interference caused by electronic
devices, other than radio. Here we
have diathermy, dielectric heating,
X-ray machines, induction soldering
equipment, sterilizing equipment,
and smoke and dust precipitators.

Since the interfering noise signal
created by machinery and that
caused by electronic devices, other
than radio, generates broad, and in
many cases, damped waves, finding
the frequency of the interfering sig-
nal 1 these cases 1s of doubtful
value. Fortunately, however, there
are a number of general remedies
which apply to almost all of the de-
vices listed under the last two
groups.

In those cases where the locally
induced interference is severe, or
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Cuternference

telling you exactly how to eliminate TV interference
caused by noise gencrating machines or by other radio waves

where the transmission line, usually
twin lead, is unusually long and
more subject to noise pickup, use
of coaxial cable is recommended.
Since switching from 300-ohm twin
lead to the lower surge impedance
of coaxial cable (about 72 ohms)
results in impedance mismatching,
shielded two-conductor cable, such as
type KT-51 (Intclin), made by Fed-
eral Telephone and Radio Corp., can
be used. Avoid locating transmission
line, shiclded or not, near motors,
roof elevator housing, etc.

It may be necessary to experiment
with the location of the antenna.
While the antenna should generally
be as high as possible, quite a num-
ber of cases have been reported n
which the signal-to-noise ratio has
been improved by the lowering of
the antenna. The addition of para-
sitic clements to the antenna and
stacking may also help increase an-
tenna sensitivity.

Machine Interference

In the case of hxed equipment,
such as diathermy and X-ray, 1t
would be 1deal if such noise radia-
tors were placed in shielded rooms;
but unfortunately, this is not quite
practical. \Whercever possible, bond
the machine to ground. Do not use
the usual wire which you have for
repair work, but obtain heavy metal-
lic braid, perferably half inch. The
braid should be kept short. One end
of the Dbraid should be thoroughly
soldered to a good ground. Since
braid usually comes tinned, solder-
ing isn’s too dificult. Stll it is ad-
visable to use a 300-watt iron. A
cold solder joint will defeat your
work.

Having soldered one end of the
braid to ground, keep moving the
other end over various portions of

the machine until the braid rests on
that spot which seems to kill most
of the noise. Solder the braid se-
curely to that point. If the machine
is a4 motor or generator, make sure
that the commutator is clean. If not,
clean with a picce of canvas or 0000
sandpaper. Do not use ¢mery paper.
Examine machine brushes. These
are ordinarily carbon. If worn, re-
place them. If not worn, make cer-
tain that they ride satisfactorily on
tlte commutator. Whenever possible,
turn the machine on and watch the
action of the brush. There should
be a minimum amount of sparking
visible. 1f the brushes are properly
set, and are in good condition, and
the armature is clean. but strong
sparking persists, then the commu-
tator 1s out of round. The only cure
in this case is ecither to replace the
conmmutator or have it turned down
on a lathe.

Filters

These are not the only remedies.
Ignition systems may respond to the
use of distributor suppressors. We
should also realize that the power
Jine going into mndustrial and elec
tronic equipment often acts as an
antenna (and quite a good one, 100).
A good remedy 1s to make use of
one of the power line filters shown
m Iig. 1. The filter choke must
have wire of sufficient thickness to
carry line current. For greatest effi-
ciency the filter should be placed as
close to the offending machinery
as possible. Tt also helps to put an
additional filter close to the power
line input to the receiver. Another
expedient which is available is the
use of isolation transformers having
a 1:1 ratio, placed at the power line
input of the receiver. Since the
electromagnetic field around such
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Fig. 1

transformers is rather strong, it will
have a tendency to modulate the
cathode ray beam in the picture tube

giving the picture a characteristic
60-cvcle hum. If this occurs, rotate
the transformer until the hum dis-
appears, or else keep the transformer
at a suitable distance from the pic-
ture tube.

Tt is not always necessary to use
a power line filter to cure TVI.
Quite often, just a capacitor having
a value of approximatelv .02 mf.
connected across the line, will be of
great help. It is good praciice to
put such a capacitor across any
sparking or contact points. Examine
contact points carefully. If these are
pitted, or if one of the pomnts has
a hollowed out appearance and the
other point looks built up, this is
sufhcient evidence of sparking. Put
the .02 mf capacitor across the
points.

Radio Interference

In those instances where the in-
terference is caused by a radio sig-
nal (f-m radio, shortwave broadcast,
local oscillator radiation, etc.) the
first step in eliminating the inter-
ference is to determine the ire-
quency of the interfering signal. Tt
is often possible to identify the sig-
nal by listening to it. This can be
done by means of the very simple
detecting device shown in Fig. 2.
Since the interference rides through
the video i-f stages, a logical place
to connect the interference detector
would be as shown in the illustra-
tion. There are a number of places
in the recetver to which the inter-
ference detector could be connected.
If placed across the cathode resistor,
be sure to open one end of the cath-

«ode bypass condenser. If vou find
that the interfering signal is drowned

Several types of fillers used to reduce noise. The
left side of each filter goes to the line, the right side to noise
N

out by the sound of the wvertical
blanking and sync pulses, run your
test at a time when the TV station
is not on the air.

In place of the interference detec-
tor, the frequency of the offending
signal may be determined through
the use of a tuned circuit, as shown
in Ifig. 3, calibrated with a signal
generator. When the dial of the
tuned circuit 1s set at approximately
center, it should be at the video i. f.
The frequency coverage of the tuned
circuit should be from about 16 to 28
Mc. The use of the tuned circuit is
simple. Hold it near the last picture
i. f. transformer so that magnetic
coupling cxists between the two. If
the 1. f. transformer is shielded, re-
move the shield. As you rolate the
dial and approach the i. f. frequency,
the low frequency picture element,
vertical blanking and sync pulses will
be heard. You will be able to tune
in the interfering signal, provided it
1s not divectly on the 1. f.

Having tuned in the interference
as carefully as possible, read the fre-
quency from your calibrated dial.
The frequency of the interference
will then be this frequency, plus or
minus the local r-f oscillator fre-
quency.

Just to make sure we understand
this, let’s trv a typical case. Let us
say that you are servicing an RCA
teleset. The interference complaint
concerns channel 5 alone. For this
channel, and for this particular re-
ceiver, the local oscillator frequency
is 103 Mc. Let us also assume that
you have picked the interfering sig-
nal at 20 Mc (from the calibrated
dial). Then the interfering fre-
quency will be 103+20=83 or 123
Mec.

— to page 30
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generating device.
noise radiated by power line connected to shunt wound motor

At right is one type filter used to reduce

= 1 ST AUDIO
SHIELDED

I

Fig. 2 You can listen to interference on
the picture channel by connecting a shielded
conductor in the manner shown abové

12 TURNS | pie x |
#20 EC. =z
3/4° DIA. 7

COUPLE TO LAST PIX IF TRANSFORMER
IN34 l ‘
"'?'\(’l)'gl_ %IOOK

Fig. 3 Shown in the above diagram is a

tuned circuit which can be used in deter-
mining frequency of an interfering signal
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In SELLING TV
its SERVICE that counts

Yesterday Lou was operating a service shop for home
and car radio. Today he has discovered that that was

Gross

by Isidor I.

N the fall of 1937, the policeman

on the beat in one of the Benson-
hurst neighborhoods in Brooklyn be-
gan to notice a strange phenomenon.
Late every afternoon a small crowd
would gather in front of Sound
Radio and Electronics Corp., at 210
Kings Highway. After a while it
would disperse, chattering excitedly.
The crowd grew daily and he check-

the best basis for

ed into the matter. What he saw
amazed him as much as the people
gathered there. In the window of the
store was displayed the first tele-
vision receiver any of those present
had ever seen. The policeman was
just as interested in the exhibit as
the other onlookers; but so many
people gathered to watch that a traf-
fic hazard was created and he found

Lou keeps his windows active at all times. Signs and displays are changed
frequently. With three windows he always manages to show something new

"1

Most of Lou's stock consists of table models: but just a little while before

these pictures were taken he

18

sold his 3 x 4 Ansley projection set

successful tv receiver

sales

it necessary to request that the re-
ceiver be removed from the window.

Lou Brown, president of Sound
Radio and Electronics, complied. But
he had achieved his aim. He had be-
come known as the first radio shop in
that neighborhood to have television.

He had come a long way. Back in
1928 he was making a living as a
private chauffeur and not being too
happy at it. Ie didn’t believe that
this occupation had a future, and be-
gan looking around for greener pas-
tures. He had been working on ra-
dios, as a hobby, from the time the
first crystal sets appeared, and de-
cided to try it as a career. He has
stuck with it ever since.

His first shop was strictly and ex-
clusively service. e felt that the sale
of radio receivers was not his busi-
ness and that the dealer down the
block was better equipped to handle
it. He concentrated instead on es-
tablishing a good reputation as a
competent technician and reliable
business man. Good service plus in-
tegrity seemed the only basis on
which to build his business; and this
policy paid off. His customers stuck
by him and recommended his shop
to their friends. Within a relatively
short period of time he had estab-
lished a reputation for satisfactory
service and reliability. Although the
depression hit just as he was getting
started, he was able to make out.

Starting to Sell

One day a lady for whom he had
previously done some work came into
his shop with a little table model. The
cabinet was completely broken down,
a few tubes were dead, the r-f coil
wire was snapped, the tuning con-
trol didn’t work, and a few soldered
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This is the view which greets the customer when he enters Lou’s
At one glance he sees the receivers on the floor and

store.

joints had come loose under the
chassis.

Lou shook his head. This set was
bevond economical repair. Would he
sell her another set cheap, the lady
wanted to know ; and then and there
launched him on receiver sales.

Not that he liked it at first. A cus-
tomer who came in to buy a little
table model or a midget just as he
was servicing a receiver was regard-
ed by him as a source of annoyance
rather than a source of income. He
found the switch from troubleshoot-
ing a receiver to selling a customer
quite a strain, with his mind remain-
ing in the service department, worry-
ing about a hot iron. ITe could make
more money spending his time serv-
icing, than devoting part of it to sell.
Service and sales just didn’t mix.

But when television arrived, Lou
changed his mind fast. He realized
immediately that it would be impos-
sible to sell receivers without provid-
ing the necessary service to maintain
it. The radio technician was the ideal
person to do just that. Here was a
chance to reap a rich harvest. He
promptly made television receiver
sales an integral part of his business
operations.

As time went by, he discovered a
number of techmques which proved
exceedingly helpful in boosting his
sales volume, most of them predicat-
ed on the fact that he is a competent
and reliable service technician, em-
ploying an equally competent and re-
liable staff.

For the store, one of the more suc-

7 Vikhad

reavanie san

cessful techniques he developed was
the construction of a service depart-
ment at the far end of the shop fac-
ing the entrance. The department is
separated from the remainder of the
store by a partition with a large win-
dow. The first thing the customer
sees upon entering the establishment
1s this service department, neatly
framed by the large window, with
equ:pment on the racks, reference
volumes on the shelves, receivers be-
ing repaired. Lou points out that
quite a few customers remarked that
it was this department that sold them
on buying.

Decause of his reputation he has
been able to sell quite a few tele-
vision receivers. It is this aspect of
sales which he pushes most. What
about other radio equipment? He
sells 1t too, and very often by way
of tele-set servicing.

He has found a number of sales
techniques for use in the customer’s
home for making such sales.

Sales Techniques

There is first the situation where
action is initiated by the client. Lou
had a man up at the customer’s home
on a television service call. After the
set had been adjusted, the customer
asked him to take a look at an old
portable which they hadn’t used for
months but which they would like to
get fixed for the summer. He exam-
ined the set carefully, noted that the
required repairs were extensive, and
told the customer that it would cost
about $15.00 to get the set working
again. When the customer showed
surprise at the figure, he added that

RADIO DISTRIBUTION AND MAINTENANCE ® NOVEMBER 1949

the service department in the rear of the shop. This layout of
the shop has been exceedingly helpful in making receiver sales

a new set might be bought for not
much more. The customer said she’d
think it over.

The next day Lou went back with
a few samples. He pointed out some
of the features on the new sets, and
spoke about the advantages of having
a set in the summer. He also stated
that the set was guarantced for 90
days. Iinally he added if this were
not a bargain he would not be recom-
mending it. He made the sale.

Most service calls are attended by
technicians employed and trained by
Lou. He himself, however, attends
to the follow .up work, in order to
clinch the sales.

This technique is used whenever
the customer wants to replace radio
equipment. We may summarize it in
a few brief steps:

1) Examine the old instrument
carefully and give an honest ap-
praisal of the cost of repair. Even
if no sale 1s made on the spot, the
confidence instilled in the customer
will bring him to the shop a year
later to make that purchase.

2) If the cost of repair is un-
economical, suggest replacement
from your stock.

3) If you carry samples in your
truck, bring one up for demonstra-
tion. If not come back the next day
with a selection of models.

4) In the actual sales talk, stress
the quality of the replacement, the
guaranty which comes with it, and
add your personal guaranty as to the
performance of the instrument.
Pointing out such factors as the sum-
mer season, the baseball season, holi-

— to page 38
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increase your business and raise your profits

FOR JUST A PENNY

tremendous sales returns re-

~

/
Y

sult from very small investment ¥

AN castern airline recently mailed
500 postcard advertisements. Re-
sults so astounded the company’s
sales manager that an immediate and
revolutionary change was ordered in
the airline’s advertising plans and
policies.

The postal card mailing cost the
company an overall total of $14.83.
This sum included postage, the stock
on which the advertising message
was written (since l-cent govern-
ment postal cards were used), and
the overhead cost involved in ad-
dressing, sorting and mailing the
cards to a select list of prospects.

A steady newspaper campaign,
costing around $40,000 annually,
had worked a slow increase in busi-
ness over the vears. These 500
penny advertisements brought in
business (directly traceable to the
mailing) that came to over $9,000
— for a total cost of less than 15
greenbacks!

This result was so surprising that
tests were immediately made to dis-
cover whether the result of the first
mailing was an exceptional stroke
of luck or whether the firm had
been missing something all of its 20
years.

Another batch of cards was sent
out. Again, the pennv ads brought
home the ticket reservation bacon. So
a revolutionary change was ordered in
the advertising policy. Henceforth

the advertising appropriation was to
he concentrated in postal card mail-
ings. The result? A jump in busi-
ness so large that company execu-
tives arc still scratching their heads.

\What does this mean to the sales
and service organization? Just be-

cause postal card mailings sold air-
line seats, will they also sell for you?
Penny postal cards have been used
with great success to sell everything
from automobiles to lipsticks. And
they have proven very successful
for many advertising-wise radio and
TV shops who have used Uncle
Sam’s little 1-cent piece of paper to
build booming sales.

One radio sales & service organi
zation in Chicago decided o test the
advertising  effectiveness of the
penny postal card. Because tle
owner of this company was a
shrewd businessman, he wanted to
know not only if penny advertise-

ments could pull, but also how they
compared with the other forms of
advertising he had been using. For
this reason, each postal card was
keyed with an identifying number
in the street address so that results
could be casily traced.

How do they compare?

When the records were completed,
the owner found that his penny
postal cards, at a lower cost, had
pulled nearly double the dollar re-
sults of the next most effective ad-
vertisement.,

Of course, this does not say that
penny postal cards are the world’s
best advertising media. There is no
one best wayv to advertise. Often,
penny cards pull lower results than
other kinds of advertising. A well-
balanced advertising program would
never depend on a single method
or medium. But that simple postal
card, which costs only a penny to
carry your message o the prospect,

by David Markstein

can do a whale of a lot of selling.
Postal card advertising is a method
that can help any dealer-technician
increase his profits.

To make postal card advertising
effective, you must observe two im-
portant rules:

(1) Pick a good offer to ad-
vertise, one that will be a true
“leader.” Tt either must be low
in price or a great number of
prospects must need it at the
particular time you send them the
penny advertisment.

(2) Be sure that you send vour
penny advertisments only to good
prospects — people who should
and can logically buy from you,
people who need what you have
to sell, can buy it at your price,
and are within easy buying dis-
tance.

How to get the most out of it

How can vou make sure that your
penny advertisements go to active
prospects people who should
logically buy from you? . Good lists
with no dead weight in the form
of useless names are the foundation
of sound direct mail advertising.
Obviously, the person who was a
hot prospect last year may be only
mildly interested now for a variety
of reasons.

A practice one southern technician
found effective is to keep lists on
three by five-inch cards. These are
separated into three divisions: on
blue cards, he puts the names of
those who buy regularly; on pink
cards, the names of those who bu

only occasionally; on white cards
— to page 32
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THE DOUBLE STACKED
“LAZY X" ARRAY ....
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Models:

Model LZX-6B—-six unassembled LZX bays
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pairs jumper bars
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OF TV CONICAL ANTENNAS-,

With the ‘develcpment of the conical type antenna
as an important factor in television reception . . .
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controlled manufacture combine to give you and
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the RDEM Suwrvey

Readers Find Newspapers,
Direct Mail, Good Ad Media

With this issue, Radio Distribution & Maintenance is inaugurating a series of articles based on surveys con-
ducted among its readers. Each survey will deal with one specific problem and will attempt fo answer ques-
tions current in the industry. Our aim in conducting this survey is fo enable our readers fo mutually benefit
from each others experiences. We therefore ask your cooperation. Each survey is mailed on post cards.
When you receive one, just fill it out and refurn to us. It takes no time at all and will benefit the entire trade

NE of the most important prob-

lems confronting the active sales
and service organization of today 1s
the question of which medium of ad-
vertising to use for best results. In
recent years the scope of activities of
the average service dealer has grad
ually expanded so that questions of
business promotion have become in-
creasingly important in developmng a
sound and prosperous enterprise. The
question asked today by many sales
and service organizations is “Which
advertising medium shall T use for
best results ?”

This month’s survey was an at-
tempt to answer that question. It
tried to answer it by finding out from
those actually engaged in the business
which methods they, in their own ex-
perience, had found most successful.

In addition to giving the overall
picture, the survey was also designed
to indicate any differences which
might exist between the methods used
by large firms, and those used by
small ones; by young organizations
and by older ones, by shops which
sell TV and those which don’t. These
breakdowns were made to increase
the usefulness of the results.

In drawing your conclusions, one
fact has to be kept in mind. When

we speak of “successiul advertising”
we are thinking of two things: the
cost and the result. While newspaper
advertising, for example, may be very
effective, it may be of no value to you
because of its high cost; and you will
have to use some other medium which
will be less expensive to you, and
more in keeping with the amount of
business you are capable of handling.

We would like to point out one
more thing. To make the various re-
sults comparable with each other, all
figures are given in percentages. You
will notice that the percentages in
the various categories add up to more
than 100%. The reason for this is
the fact that respondents listed more
than one method in their replies.
There is therefore some overlapping
which brings the total percentage to
above 100%. The actual amount of
overlap is about 2.5, that is, the re-
spondents to the questionnaire listed
on the average between 2 and 3 pre-
ferred media of advertising.

Respondents to this survey have
been in business for about 15 years,
on the average. Their experiences
should therefore be indicative of good
business practice.

The Results
A first glance at the overall replies

shows one thing very clearly: The
majority of the respondents consid-
ered customer recommendations as
the most effective means of increas-
ing business. 69% listed it among the
most effective trade builders. This
high figure is what would generally
be expected. Yet, at the same time,
31% did not list customer recom-
mendations among the three most
effective methods of securing new
business. This indicates a shift from
earlier years, when the reliance of the
technician was almost exclusively on
such recommendations; and it shows
that the sales and service organization
of today is becoming increasingly
business-minded by following a more
aggressive advertising approach. This
conclusion is borne out by other find-
ings listed below.

Next in order of preference was
direct mail. 43% of the respondents
included it in their list of most suc
cessful promotion activities. Direct
mail has always been one of the tradi
tional advertising methods in the
service trade, and 1s still being ex-
tensively used.

Newspaper advertising took third
place, appearing in 27% of the re-
plies. Frankly, we did not expect a
result quite that high; and the only

direct mail

newspaper

Large

23%
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conclusion we can draw from it is
again the fact that the technician of
yesteryear is becoming more and

more the active business man of to- |

day. As you will see later, news-
paper advertising was considered
effective both in cities and in rural
areas, so that we may conclude that
the emergence of the technician into
a business man is general (with the
advent of television, this was of
course, almost inevitable).

Special services (stich as provid-
ing a radio on loan while repairing
a receiver, for example) was listed
by 23% of the respondents. Tele-
phone listing appeared in 20% of
the replies; and 15% each found
window display and truck lettering
to have good drawing power.

All the other advertising meth-
ods listed in the responses were
given by less than 10% of the re-
spondents. Obviously, they are not
generally considered effective.
Some of the media in this group.in-
cluded magazine ads, radio spots,
billboards, car and bus cards, etc.
While these are not effective gen-
erally, thev are highly useful in
specialized cases, and
ways be considered possibilities.

Size of Organization

One of the problems which sug-
gested itself in connection with this
survey was the question whether the
size of the business had any relation
to the choice of advertising medium.
To get the answer to that question,
we broke the respondents into two
groups: Those organizations which
were one-man shops (called snall)
and those which had more than one
person working (called large).

Comparing these two groups we
find some interesting dilferences.
Whereas 41% of the large organi-
zations found newspaper advertis-
ing effective, only 23% of the small
shops shared that opinion. The dif-

should al- |

ference in preference of advertising |

media is even more striking when |

we compare the two types of or-
ganization with respect to the use
of direct mail. 53% of the large
firms listed it among successful
media, but only 22% of the small
organizations did so.

Direct mail and newspaper ads may
be considered as the more aggressive
forms of advertising,
ent that they are used much more by

the larger firm than by the smaller
- to page 30 |
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test equipment
with matched units—

FOR TV
SERVICING

WR-39A
Television Calibrator
WR-59A
TV Sweep Generafor
WO-55A
Oscilloscope

FOR SOUND
(Public Address)

WA-54A
Avudio Oscillator
WV-73A
Avudio Voltmeter
WO-55A
Oscilloscope

® Here’s convenience, utility and ap-
pearance never before achieved in the
test and measuring equipment field
. . . a single, compact, all-steel rack
that will accommodate any three of
the nine RCA matched instruments.

The RCA WS-17A Test-Equipment
Rack provides test and measuring
combinations to meet virtually every
requirement in the service shop, lab-
oratory or industrial plant. Individual
instruments can be quickly removed
for use in locations remote from the
shop or laboratory.

The nine matched instruments in-
corporate advanced design features re-
flecting the wide experience of RCA
engineers in the fields of radio, tele-
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AN
—for every servicing need

FOR AM-FM
SERVICING
WR-53A
FM Sweep Generator
WR-67 A
Test Oscillator
WO-55A
Oscilloscope

FOR INDUSTRIAL
WORK

WV-95A
Master VoltOhmyst*
WO-55A
Oscilloscope
WP-23A
Regulated Power Supply

sReg. Trade Mark U. S. Pat. Office

vision and electronics. Best for the job
—they are the best that money can
buy.

Where mounting of
any RCA matched
test instrument in
a standard 19-inch
relay rackisdesired,
the WS -18A Rack
Adapter Panel is
available on separate order.

For full details and technical specifi-
cations on the rack and the nine in-
struments, ask your RCA Test and
Measuring Equipment Distributor for
Bulletin 2F719—or write RCA, Com-
mercial Engineering, Section 42KY,
Harrison, N. J.

Available from your RCA Test and
Measuring Equipment Distributor

RADIO CORPORATION of AMERICA

TESY AND MEASURING EQUIPMENT
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Electronically
Speaking

- from page 8

demonstration of how switching from
station to station on the new sels is
not accompanied by loud audio hlares.
While we were manipulating the con-
trols, he was buttonholed by some-
one else; and with an apologetic
shrug disappeared into the crowd
milling about in the hall.

We wandered about and looked the
various receivers over. We were a
little disturbed when we came across
a small set in a white cabinet sitting
on a stove. It was the first TV re-
ceiver we had seen intended specific-
ally for kitchen use. What disturbed
us was the thought of coming home
to uncooked dinners hecause the game
went into extra innings.

A few days later, Sylvania intro-
duced its line of telesets at a press
showing at their Long Island plant.
It was the first line of receivers bear-
ing the Sylvania label.

With it, they introduced something
new Inn the linc of service agreements
which, for the first time, gives set
owners an opportunity to recover a
portion of their service contract ex-
penditure in cash, or apply it to a
sccond year contract. ItU's a fairly
simple system ; and it may very easily
catch on as a merchandising gim-
mick : Ifach Svlvania contract holder
receives a book of coupons, cach cou-
pon being good for onc service call.
Where a radio or phonograph combi-
nation receiver is involved, additional
coupons for radio service are issued.
For each coupon not used at the ter-
mination of the year’s contract, a re-
fund is made. While the number of
coupons issued does not limit any ad-
ditional service calls which may be
required, Sylvania hopes that the sys
tem will work to keep nuisance calls
to a minimum.

How to run an association. T[or
all of vou who have been interested
in how a servicemans organization is
formed and run, Howard Sams’
Round Robin of August 1st is a
must, It contains, in its entirety, the
constitution and the Manual of Pro-
cedure of the Radio LElectronic Tech-
nicians Association of Canada, as
well as a suggested examination to
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be 1aken by applicants to member-
ship.  Taken together, the material
constitutes a blueprint which will
serve well those technicians engaged
m organizational work.

The information which has been
collected by the Sams organization is
generally not available to the tech-
nician looking for it. Having it pre-
sented in this easily available a form
is an opportunity which does not
come around often.

Giddiyap. Miami police arc mod-
ernizing thirteen police horses by
equipping them with Motorola’s
“Handie-Talkie”” units. Their purpose
is to “put the police horse on an equal
footing with the radio squad car.”
Rumor has it that work 1s even now
progressing on ways and means to
equip the horses with carburetors
(put them on an even more equal
footing) and to teach them to talk so
that they can make full use of the
miniature two-wayv radios. At pres-
ent, unfortunately, mounted police-
men still have to work the equipment
themselves. The whole thing was
probably cooked up by a sentimental
desk sergeant who loved horses and
didn’t want to sec them gone.

Strong Speaker. Utah Radio Cor-
poration wanted to prove how strong
their speakers really were. They took
a 3-incher, placed it face down, and
asked a 307-pound man {o stand on
it. That’s a big piece of man for a
small speaker and a very small speak-

“I'm afraid you’ll just have to show us how
to turn dewn that brightness conirol again!”

er for such a big man. But the man
managed, and the speaker stood up
under the weight (they mailed us a
photo to prove it), which is certainly
an achievement for both.

Refills Make Customers. In con-
nection with a survey we're conduct-
ing on the advertising methods used
by sales and service organizations, we
paid a visit to Rogers Radio Repair
around the corner, and had a pleasant
chat with the owner. Advertising?
He said he wasn’t doing any; but by
the time we left we had accumulated
a few items which we'd like to pass on
to you. Roger doesn’t advertise in the
papers, or even in the classified sec-
tion of the telephone book. But he
has his own methods, call them what
you will.

Tfirst he has a little Crosley station
wagon, completely covered with his
name, address, telephone number, and
services offered. The info is written
in large letters all over the car. Tt
has as much writing on it as a teen:
ager’s jalopy, but it is of recent
vintage and manages to look much
neater. \When he drives around in it
all over town, people look and stare
and remember him.

Then he has some little giveaways
which have also proved pretty effec-
tive. There is a small 274 x 4 writ-
ing pad (good for keeping grocery
lists and stuff like it) which comes in
a red imilation leather cover. On it
it savs: Remember the three R’s,
ROGER RADIO REPAIR. The in-
teresting part about these pads is that
they can be refilled. Now, the pad is
certainly a most inexpensive item, vet
people keep on coming back for
refills.  Naturally, when their radios
need attention, they know where to
go. Roger also gives them an inex-
pensive ball point pen so they can
write on the pad. He’s been doing
pretty nicely with these techniques.

There’s only one trouble which he
would like to have solved. People are
so attached to their telesets that he
can hardly get them out of their
houses for servicing; he says his cus-
tomers get sick if they have to wait
three days for the set to be fixed.
After thev get through pressuring
him to get it back pronto, he’s ready
to take sick himself. How he is going
to get the scts out of the home once
the good programs start is a preblem
he’d rather not think about. ¥ “ ¥
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CRO Deflection
Systems

— from page 13
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S
fore the sweep irequency, is de
termined by the size of C2 and the
impedance of V3. In practice, C2
is usually replaced by a number of
capacitors, any one of which may
be selected. The swecp {requency
can thus be varied. Synchronizing |
signal may be applied to the grid
of V2.

Driven sweep operation is possible
by application of a suffciently pos-
itive bias to V2 to prevent the con
tinous sweep. Then a negative po
tential on the grid of \'2, sufhcient
to momentarily restore the circuit to
its normal condition, will initiate the
sweep for a single cycle.

X-axis Amplifier

The X-axis amplificr is sunilar to
the Y-axis amplifier described i the
previous article. A slight variation
in the input stages of the amplifier
is worthy of note. The modification
includes the addition of a blanking
circuit which feeds a pulse to the
gril of the cathode-ray tube during
the flyback time of the sawtooth
generator in order to blank out the
fluorescent spot. The operation of
this circuit is shown in Fig. 11.

the Greatest Name
in Solder!

155V

HERE is a reason for Kester's finest flux-core solders made.

tremendous success in the ra- Use Kester Plastic Rosin-Core
dioand TV fields. A staffothighly-  Solder for all radio and TV re-
trained technical engineers and  pairs . . . the solder that is stand-

a half-century of Kester “know  ard for the manufacturer and has

how’' are teamed to produce the beensincethe early days of radio.

Cl3
—280V O.2_5MF|I—IO oV
X

=l
OFF[ D INSIST UPON KESTER FLUX-CORE SOLDERS FROM YOUR JOBBER
52 R28 Kester Plastic Rosin-Core Solder is avail-
SMEG. able on 1 1b., 5 Ib. and 20 1b. Spools, also .
T0 in the handy “tool-kit"” size. AA//’"' X
SAWTOGTH -=

GENERATOR -

Fig. 11 Schematic diagram of X-axis ampli-
fier: it is similar to vertical amplifier

The X-axis amplifier consists of KESTER SOLDER COMPANY
two cathode followers, V& and V9. 4201 Wrightwood Avenve, Chicago 39, lllinois
The iput to the amplitier is con:
nected to the X SIGNAL INPUT
terminal when S3 is in the OI'Y po-
sition and to the output of the saw
tooth generator when >3 is in any

— to following page

RADIO DISTRIBUTION AND MAINTENANCE ® NOVEMBER 1949 25

'KESTER
SOLDER

FACTORIES ALSO AT NEWARK, NEW JERSEY « BRANTFORD, CANADA




Heatbbir I o
- TUBE CHECKER
o oﬂ‘cmtééi( KIT P&t
AUDIO GEN ¥

$29%° /@ =

KiT $34°° .
S, o/
odid ’{J

Ssay

e & Bowey
Featbtce 5

OSCHLLOSCOPE

Hearhdir
TELEVISION
GENERATOR
KIT

leathkits are beautiful factory engis
neered quality service instruments
upplied unassembled. The builder
not only saves the assembly labor
cost but learns a great deal about
the construction and features of the
instrument. This knowledxe aids
materially in the use and mainte-
nunce of the equipment. Heathkits
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universities and schools throughout
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Y Smaller — only 15/16" dia. i
Y With or without switch, b
Y Features Clarostat  stabilized
element.

% Tapers. Also with one tap.

Y Knurled aluminum shoft, stand-
ard.

THE MINIATURE CONTROL THAT \\STAYSPUT!’

Y Just the thing for extra-tight

shaft; easy-to-solder tinned terminal
spots. Quite a lot smaller than usual lugs; velvety-smooth rotation; long-
carbon controls yet does a full-sized est-wearing element; special alloy
job. contact arm; high immunity to hu-
And typically Clarostat construction: midity; and QUIET! This Clarostat
No-wiggle, no-wobble aluminum 15/16" control is a honey!

Ask our jobber for
15,16/ Clarostat controls.
Try them! Latest catalog on request.

*
CLARDSTAT

CANADIAN MARCONI CO., LID

C.AROSTAT MFG. CO., INC. ® DOVER, NEW HAMPSHIRE  In Canada: Monirecl, P Q, ond bronches

CRO Deflection

Systems

— from preceding page

of the other positions. The signal
output from V& is applied through
C24 to the voltage divider R36. Re-
sistor R36 1s the X GAIN control.
It varies the amplitude of the signal
applied to the grid of \'9. I'he output
of V9 is fed to push-pull deilection
amplifiers and thence to the hori
zontal deflection plates,

Wihen =3 15 1 a position to con-
nect the ampliter to the sawtooth
TCNeTAtor, sawtooth voltage from
the cathode of V8 fed through
C29 to the grid of the cathode-ray
tube for blanking out the sweep dur-
mg the return ume. The operation
ol this creuit is shown i Fig. 12,
Capacitor (29 and resistor R49
have a small time constant and con
stitule differentiation cireuit. A
differentiated  sawtooth wave 1s a

Fig. 12 Schematic diagram of blanking cir-
cuit, blanks out sweep during return time

rectangulay wave. The hnear change
of voltage of the sawtooth makes
C29 charge with a constant current
This current, flowing through R49
produces a constant volrage drop.
When the charging current reverses
direction, a constant voltage drop
m the opposite  divection 18 pro-
duced. During the rapid fall of the
sawtooth, a lurge negative voltage
appears across R49 and drives the
eorid below cutotf during the time
that the spot is returning trom the
right to the left side of the screen
Requirements for F-M and TV Servicing

For i-m and television servicing,
the horizontal dellection  system
should meeet the following require-
ments:

1. Tor observing the vertical and
horizontal sync and sweep signals in
a tclevision receiver, the oscillograph
should have a sweep range from
about 10 cvcles 1o 30.000 cvcles.
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2. Recurrent sweeps are adequate.

3. An X-axis amplifier should be
provided for coupling the sweep
voltage from wobbulator to the hori-
zontal deflection plates.

4. The X-axis amplifier should
have good low-frequency response
in order not to distort the 60-cycle
sweep voltage from the wobbulator.

5. The sawtooth generator should
provide linear sawtooth signals so
that the oscillograph does not intro-
duce distortion of the incoming
signals when the instrument is used
to examine waveforms in the re-
ceiver. The linearity of the oscillo

-graph sweep can he checked by ap-
plying a sine wave to the Y-axis in
put terminals and setting the sweep
to a low enough frequency to pro
vide several cycles on the screen.
In the oscillograms of Fig. 13

Fig. 13 Top, distortion caused by non-linear
sawtooth voltage. Below, same signal
plotted on a time base which is linear

represents the appearance of a sinc
wave signal as plotted on a non-linear
time base, while BB shows the same
sin¢c wave plotted on a hnear time
base. Note that in A distances .\ and
2, between the first and last peaks,
are uncqual. In measuring lincarity of
sweep, not less than fve cycles of
the sine wave should appear on the
screen.

I'he oscillograph should have
stable  svnchronization  over  the
entire range of sweep speeds. This
may he checked by feeding signals
of varying frequency and amplitude
from an escillator to the oscillograph
and operating the sync and swee]
speed controls of the instrument.

Tn the next article we shall com
plete the discussion of the oscillo
graph bv considering power supply
circuits and other features which arc
important i the sclecion of the
equipment. ¥ ¥ ¥
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TELREX CONICAL“V"” BEAM ANTENNAS

are performance-proved

Up to 200 miles over land and up to
300 miles over all-water TV paths

For both remote or high signal areas, Telrex Conical Window

Mounts, Stacked Bi-Directionals

and Stacked Arrays are the an-

tennas dealers and service men can depend upon for consistently
good results. Each type is thoroughly engineered in the laboratory,
service-tested in the field and built for long service life. Using Telrex
Conical Antennas on every installation is one sure way to better,
brighter pictures and a minimum of service call backs. Ask your dis-
tributor for catalog or write direct outlining your antenna problems.

TELREX
MODEL 1X-BD

Bi-Directiona! Hi-Gain
Conical “'V'" Beam
Broad Band Full Audio
and Video Band Pass
Low Vertical Angle
Non-Varying Center Impedance
2 to 1 Front to Back Ratie
Uses 72, 150 or 300 Ohm
Transmission Lines
Universal Mounting Clamp

ees o0 eessaecesesascesee PATENT

TELREX MODEL 4X-TV

2 Bay Uni-Directional

Conical *'V"" Beam

Broad Band—Full

~ - Audio and Video
- Band Pass
Low Vertical Angle,
Y. Minimum Reflections
L Maximum Signal
to Noise Ratio

4 10 1 Front to Back

Ratio All Frequencies
Non-Yarying Center Impedance
Universal Mounting Clamp

4 % 6 600000 0000000 ese et

TELREX ANTENNAS COVER CHANNELS 2TO 13
AND FM—NO HIGH FREQUENCY HEAD NEEDED

TELREX, MODEL 2X-BD

Bi-Directional Stacked
Conical 'V’ Beam

Low Vertical Angle

Extremely High Signal to
Noise Ratio

Constant Center Impedance

Uses 72, 150 or 300 Ohm
Transmission Lines

Universal Mounting Clamp

FOR THE ULTIMATE IN BI-
DIRECTIONAL GAIN, USE
TELREX MODEL 4X BD.
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TELREX
SUPEREX

P
.
.
.
o
.
.
.
.
»  With antenna
: angle arm adjust-
. able through 180° gis
o azimuth arc. /

. For high signal areas.
o« Window, wall or attic mounting
¢ with flexible orientation possible. 2-piece
: arm is provided. Short arm is useful for parallel-
« to-wall orientation. Second arm permits ofher than
: parallel orientation.

.

¢eesoe e s o0 COPYRIGHTED 1949 o o o

ALL TELREX ELEMENTS ARE MADE OF LASTING DURAL

ASBURY PARK %
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. “A” BATTERY

. ELIMINATORS

Nata ke fam™a e ’\\;

for DEMONSTRATING AND
TESTING AUTO RADIOCS

New Models . . . Designed for testing
D. C. Electrical Apparatus on Regular
A. C. lines. Equipped with Full-Wave
Dry Disc Type Rectifier, Assuring Noise-
less, Interference-Free Operation and
Extreme Long Life and Reliability.

GLVE S 45 T4

NEW
YIBRATOR
6UIDE
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RUTO RADIO VIBRATORS

A Complete Line of Yibrotars . . .
Designed for Use in Standard Vibrator-Oper-
sted Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life.

1/ NEW DESIGNS
V" NEW MODELS \ "NEW LITERATURE

MR A" Bsery Ehminator, DC-AC Inverters,
Auto Redio Vibrators

See your jobber on wnite facts
American Tetevision & Raoio " Co.
Qua(c‘tq Products Since 1957
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SAINT PAUL 1, MINNESOTA-U.$.A.
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Video I-I' Alignment
from pag2 15

should be checked to make sure that
this resistor does not have a high
negalive voltage across it. If — as
in some sets, this resistor has a
minus potential across it, it is neces-
sary to make sure the scope or
VTVAM are not grounded in com-
nion with the receiver chassis. Also
care should be taken not to touch
the meter case, because shock may
result.

When a modulated signal 1s used
for aligning, sound bars will appear
on the screen of the picture tube,
and these can be uvsed as a further
check during the abgnment process
(see Fig. 2

Trap Alignment

Regardless of which type 1-1 is to

aligned, the {traps should Dbe
aligned tirst, using a well-calibrated
signal generitor at the mput and a
v.t.vam. across the video detector load
resistor.  LZach (rap 1s adjusted by
setting the signal generator 1o cor-
respond to the particular frequency
of the trap, then tuning the trap for
minimum output as indicated on the
v.t.van. The use of an unmoduliated
signal during this procedure will
assure a more accurate adjustment,
since the band-width of the signal
from anv generator is greater dur
ing modulation by an audio 1one.
The traps should be adjusted as ac
curately as possible, otherwise they
may cut the gain of the video i-f
band-pass response by viding in on
the 1-f frequency.

be

Alignment of Stagger-tuned LF.'s

Once the traps are adjusted, the
same signal generator can be used
for alignment of the i-f stages. The
signal generator is sel to correspond
to the frequency of ecach individual
stage, and each stage is then ad-
justed for maximum output on the
v.rvam. at the detector load. 1t will
not be necessary to inject the signal
directly into, or prior to the circuit
under test, uuless the stages are
badly out of alignment. If the set
has not been tampered with, the
injection of the signal into the mixer
grid will be sufficient. Fig. 3 shows
a typical development of a stagger-
tuned i-f response curve, with the

heavy lines showing the individually
tuned stages, and the dotted line
the over-all response.

Thus, during alignment, the first
curve (21.8Mc) would be secured
by injecting this frequency into the
mixer grid and adjusting the cor-
responding circuit for maximum
output at the detector. In similar
fashion, all five stages are tuned for
maximum, which automatically as-
sures the type of response curve in-
dicated by the dotted line.

Alignmeni of Overcoupled LE.'s

For alignment of overcoupled i-f
stages, the sweep generator output
is coupled to the mixer grid, set to
sweep about the i-f frequency, and
with the use of a scope at the detec
tor load resistor, the over-all re-
sponse curve 1s observed. Dy use of
a marker generator, pips will show
up on the response curve, indicat
ing exact location of various fre-
quencies.

If a separate signal generator 1s
used as a marker, it is preferable to
inject this in a stage before the
sweep generator, so that the two
units will not unduly load down the
circuit. (Fig. 2.) The marker gen-
erator can be attached to the antenna
terminals and thus provide adequate
isolation between it and the sweep
generator. If the swceep generator
has provisions for obtaining a por-
tion of the sweep frequency, it can
be used to trigger the scope sweep.
The sweep frequency is injected into
the horizontal input terminals of the
scope, with the internal sweep shut
off. A sync control on the sweep
will aid to give a stationarv patlern
on the scope screen. Fig. 4 shows
the response curve necessary for the
1-f stages, with the sound and i-f
frequencies varying for particular

— to page 30

ADJACENT
CHANNEL

ADJACENT
CHANNEL

LOWER UPPER
ADJACENT ADJACENT
CHANNEL CHANNEL

SOUND PICTURE

TRAP TRAP

Fig. 3 Typical stagger-tuned response curve.
Dotted line shows overall response, solid
lines show response for individual stages
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RCA launches new
Service Campaign

Sales and Service organizations offered cam-
paign material to get 10,000 neglected
radios into shop for repair or replacement

ITH an estimated 10 million radio receivers now

needing repairs in homes all over the country
the RCA Tube Department has prepared a “Radio Re-
pair and Tune-Up” merchandising campaign for use
by radio sales and service organizations. The new RCA
campaign is aimed directly at the consumer and strong-
ly slanted to emphasize the fact that, for relatively low
cost, the average noisy or inoperative radio can be
restored to first class condition.

Purpose of the campaign is to stimulate new busi:
ness for the radio service dealer by overcoming the
average consumer’s impression that radio repairs may
be too expensive. In addition, the campaign provides
the sales and service organization with the ready-made
means to merchandise and price its services elfectively
and professionally.

Built around an eight-point “Radio Repair and Tune-
Up Special,” the campaign lists eight definite services
and advertises the total price. To ineet the requirements
of individual dealers, provision is made for imprinting
prices on the advertising material to order.

Covering all requirements for a comprehensive local
promotion, the new campaign ranges from direct-mail
to window display material. Included are a colorful
five-piece display kit, a three-piece direct mail cam
paign, a window streamer, newspaper ad mats, and
several radio spot announcements.

Pricing Kit

In addition to the new Radio Repair and Tune-Up
campaign, a pricing kit has been made available to en-
able service dealers to price clearly and attractively
their window and counter merchandise, such as radios,
telesets, and appliances. Consisting of numerals, dollar
signs, and plastic bases, each kit contains six sets of
numbers and bases. Identification slips are also pro-
vided to note such info as model number, terms, etc.

The material for the campaign and the pricing kits
are now available from distributors of RCA, RC.\
Victor, and Cunningham tubes. »* +»* »*
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AMPHENOL ANTENNA

SINGLE BAY
INLINE

TV ANTENNA
Model No. 114-005°
With Twin-Lead
Model No. 114-009
Without Twin-Lead

TWO-BAY
INLINE
TV ANTENNA
Model No: 114-302
No. 114-301 is o conversion
kit which builds o single boy

into a stocked array.

PROVED SUPERIORITY OF
PERFORMANCE IN LABORATORY
MEASUREMENTS AND FIELD TESTS

It's cheaper to provide the Best Picture — that's
what people want and expect from their TV sets.
Giving them the best, first, saves a lot of call back
time.

You're in with an Amphenol INLINE Antenna —
You're in the good graces of the set owners — you're
in at greater profit — you're in for all time. It's too ex-
pensive to make installation mistakes — it’s unprofit-
able to have to change antennas as new transmitters
are added — or to be called for orienting against ghosts
— be right the first time, see that your customers ""Buy
their Eventual Antenna FIRST".

Leading Distributons Peartune the
AMPHENOL ANTENNA
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Video I-F Alignment

— frem page 28

Fig. 4 Typical i-f response curve shown by
oscilloscope when using a sweep generator

manufacturers. The picture i-f fre-
quency should he on the slope of the
curve as indicated for best response.
This is to cut down on gain in this
section due to the added gain se-
cured from the vestigial (remnant)
of the lower side-band which is
transmitted.

As with aligninent procedures on
a-m and f-m radios, alignment of
television i.-f’s should always be
done by using as small a signal
from the generator as possible. As
the gain of the i-f siages increases
during alignment, cut down on the
signal output from the generator
and not by adjusting the controls of
the receiver. If the signal irom the
generator is too high, over-load oc-
curs, and accurate alignment be-
comes difficult. Use only a sufficient.
signal to get the visual indication
necessary.

The foregoing procedures sum-
marize the general processes of tele-
vision alignment, and more detailed,
step-bv-step information is available
in wanufacturer’s service notes 1f
trouble should be encountered. The
serviceman, orking on various
models should however, have the
fundamentals so well grounded that
‘he can align in a minimum of time,
and without constant referral 1o de-
tailed procedures. Only in this way
will time be saved—for time means
profit to the busy technician. ¥ ¥

New Column in December
MERCHANDISING
CORNER

Don’t Miss it!

30

RD-M Survey

~ from page 23

one. While 1t is true that the expense
of newspaper ads makes this form of
promotion 1inaccessible to many a
small shop owner, the fact that direct
mail is a relativelv inexpensive prop-
osition and has been found eftective
by the larger stores, would indicate
that this method of advertising bears
investigation by the one-man organi-
zation.

Customer recommendations were
considered by both /large and small
shops as first in importance as effec-
tive advertising. Small shops lean
more heavily on window display and
special services than the larger organ-
izations ; and in most other respects
the preferences of these two tvpes
coincide.

Age of Business

The replies 1o the questionnaire
were also broken down into three
groups representing varying lengths
of time the respondents had been in
business. The three groups consisted
of those tirms which had been in busi-
ness for less than 10 vears (young),
those between 10 and 20 (middle),
and those who had been in husiness
for over 20 years (old). We were
interested in finding out how length
of experience related to choice of ad-
vertising media. The assumption was
that the longer a firm had heen in ex-
istence, the wiser would be its sclec-
tion of promotion media.

We found very interesting correla-
tions. Old firms listed newspaper
ads in 32% of the cases, middle shops
showed it in 23%, and only 18% of
the young organizations made it their
preference. All three groups have
obviously come to realize the impor-
tance of newspaper ads, but the long-
er vou are in business, the more vou
will realize it.

There is a considerably greater dif-
ference when it comes to the question
of direct mail. 53% of the old stores
listed it among their most successful
advertising methods, but only 26%
of the middle shops, and 219% of the
voung firms did. These results indi-
cate clearly that shops with the great-
est number of years of experience
behind them found that direct mail
was a highlv effective method of get-
ting in new business.

Another interesting dilierence is

— to page 33

TVI Elimination

— from page 17

To make certain that the interfer-
ing signal has come in through the
antenna, or that it has not bypassed
the front end, remove the locai oscill-
ator tube. The interfering signal
should disappear. It not, then the in-
terference is being picked up by the
i. f. and the frequency of the inter:
fering signal is exactly that indicated
One word of
It is entirely possible for
the local r-f oscillator in the receiver

on the calibrated scale.
cantion,

to generate more than one frequency
(harmonics), and it is also possible
that the interference is beating with a
harmonic, and not with the funda-
mental local oscillator frequency.

Image Frequency

If there is the slightest suspicion
that the interfering signal is an
‘image’ frequency, then the frequency
of the image is very easily found.
The image frequency is the fre-
quency of the incoming signal plus
the 1-f. Tor the
picture carrier for channel 5 i1s 45.25

twice example,
Mc. For a Philco receiver, the pic-
266 Mc. The 1mage
could come in at 4525 Mc plus
2x26.6 or 9845 Me.
venient thing to have at hand 1s a

ture 1-f 1s
A very con-

chart detailing the picture carrier fre-
quency for all channels, and the most
common picture i-f frequencies are

<+ TO ANTENNA
300 N LINE

/4 WAVE OR i/2

o—p WAVE STUB
/MADE OF SCRAP
PIECE OF 3601

OPEN STUB# LINE)

* 7O ANTENNA

3OOALINE->// NTERN
[ J

L__le— SHORTED STUB

Fig. 4 Some stubs can be used to reduce
interference from radio transmitters or im-
age interference from local fm station
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used 1 the most popular receivers.
Calculation of the interfering fre-
quency 1s then an easy matter.

Remedies
There are a number of cures avail-
able when the interference arises

from a radio signal. If the interfer
ence comes from a neighboring tele-
vision set re-locate the antenna, make
it either higher or lower than other
antennas, and use either shielded
coax or shielded twin lead. Lead-ins
should run down as directly as pos-
sible (minimum horizontal runs) and
should be twisted about one turn per
foot.

Interference from radio transmit-
ters or image interference from local
f-m stations can largely be reduced
by the use of stubs at the antenna
terminals of the receiver, as shown
in Tig, 4. Knowing the frequency of
the interfering signal makes it an
easy matter to calculate the length of
the stub. Stubs may be cut to 15 or ¥4
the wavelength of the interfering
signal. To 1llustrate, let's assume
that vou have the frequency of the
interfering signal to be 100 Mec. Our
first step 1s to calculate the wave-
length:

300

Wavelength

frequency (in Mc)
For our sample problem:

300

Wavelength 3 meters —9.831t.
100

However, this is the length in feet

of a full wavelength. A stub that
long is inconvenient. A simpler for-
mula would be:
4900
L

where L is the length of the stub |

(half-wave) directly in inches, and
F is the irequency of the interfering
signal in megacycles. It is always

advisable to make the stub a little |

longer than required and then re
move small amounts until maximum
elimination of the interfcrence is
noted

A common method of eliminating
this type of interfercnce is through
the use of traps, shown in Iig. 3.
The antenna wave trap and mixer
type wave trap are shown. Traps
are usually inserted in the video i-f
stages to remove interference caused
by audio and video carrier signals
from adjacent channels. Where the
trouble comes from transmitting sta
tions whose frequencies come right
within the range of frequencies of
the video section, a high pass hlter
placed at the antenna input terminals
will effect the cure. Most sels have
such filters, but if the interfering
signal is strong enough, it will ride
through to the screen. Place a parallel
tuned circuit, resonant at the fre-
quency of the interfercnce, in either
side of the transmission line (when
using twin lead) or in the hot lead
(the underground lead) when using
coax. Allernativelv, vou can place a
series circuit right across the mput
terminals of the receiver. Ii the
interference is due to harmonics of
local stations falling in the television
channels, an antenna possessing sharp
directivity will cure the trouble.

The appearance of the type of in
terference just discussed may pro
duce slanting dark bars on the screen.
Atmospheric noise or random noise
produces characteristic light and dark
spots known as snow. ¥~

£

ANTENNA
TERMINALS
3 WAVE TRAP
| (MIXER
TYPE)
WAVE TRAP =
(ANTENNA TYPE)

Fig. 5 Wave iraps to eliminate interference. Connect antenna terminal type trap right to
antenna terminal strip, keep leads as short as possible, tune by adjusting trimmers
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American

Beaut

ELECTRIC SOLDERING
IRONS

are sturdily built for the
b hard usage of industrial
b service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element, |

easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature ,
of an electric soldering (&
iron. When placed on
and connected to this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on bottom of
stand at low or warm
temperatures.

For descriptive literature write 107

AMERICAN ELECTRICAL
HEATER. COMPANY

DETROIT 2, MICH., U. S. A.
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g 2
Ge Sure. ..

Rely on these

ERIE RESISTOR

components

CERAMICON
TYPE

Watch for
ERIE CERAMICON listings
in Howard W. Sams
Photofact Folders

Electronics Division
ERIE _RESISTOR CORP., ERIE, PA.

LONDON; ENGLAND TORONTO, CANADA.

FREE! Send for it NOW!

196 PAGES —
Everything in
Radio and
Electronics

GET RADIO'S
LEADING BUYING GUIDE

Service Technicians and Engineers: AL-
LIED’s 1950 Buying Guide brings you all
the new releases and money-saving val-
ues—from the world’s largest stocks of
test instruments, amplifiers, P.A. sys-
tems and equipment, tubes, parts, tools,
books and accessories - ready for instant
expert shipment. Send today for your
FREE new 196-page aLLIED Catalog.

]
I ALLIED RADIO CORP., DEPT. 27-L-9
I 833 W. Jackson Bivd., Chicago 7, Il

! O Send FREE New ALLIED Catalog.

ALLIED RADIO
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| vour

For Just a Penny

— from page 20

the names of those who have never
bought but whom he hopes to land.

A careful check is maintained by
dating the file card whenever a post
card is mailed. If four mailings go
out to a Dblue card name without
any response, that name is shifted
over to the pink card list. If four
more mailings fail to produce a sale
or an inquiry, the name then goes
on a white card. DBeing an ex-
perienced advertiser, he spends the
bulk of his penny post card allot-
ment on the hottest prospects
the blue card list. Whenever any
card shows a number of mailings
without results, it is destroyed.

The amount of money spent on
penny advertisements  may
vary. You may use a simple message
stamped on government cards bought
from the post office, or a more elab-
orate card with illustration. TFor ex-
ample, vou mayv buy photographic
cards from several national com
panies that specialize in photographic
advertising. These cards are not
printed reproductions. FEach is an
actual photograph. Tn quantities,
they can be purchased for about 2
cents each. (A partial list of firls
selling them includes: Copy Art
Photographers, Moss Studios, Arrow
Photo Service, and Howard Photo
Service, all in New York; Kchres
Photo Service in Cleveland; and
Grogan Photo Company in Danville,
11) In addition, many radio manu-
facturers have offers of postal cards
at very low rates. The company
charges relatively little for these
cards because its name appears on
it, and it does get some advertising
for itself every time vyou make a
mailing. This is by no means a dis-
advantage. The appearance of a na-
tionally known company name on a
postal card which voun mail out will
add to vour prestige and will often
increase the pulling power of vour
cards.

For a quality look. you can have
cards printed on colored stock, and
then glue a one-cent stamp to the
address side. Specially printed cards
can also be of unusual size.

But the simplest, cheapest and
most practical peuny advertisement
you can use is the government postal

card. It is cheapest because for the
price of the stamp, you also buy
the paper stock and save the time
and money otherwise spent affixing
stamps.

How to write copy

You can have a message printed,
with pictures and text. Or you can
do as many highly successful sales
and service organizations have done:
send a simple typewritten message.
This message can be duplicated at
very low expense by mimeograph,
Ditto, or almost any standard dup
licating machine. A public stenog-
rapher can handle the job saving
you printing costs.

Most  penny advertisers have
found 1t a wise practice, however,
nof to use longhand for the message.
I.onghand, even that of the most
legible writer, is never as easy to
read as tvpewriting. If it’s hard to
read, not many prospects are going
to try. That means you'll see lower
dollar results.

The advertising message should
be kept short, but no important part
of the sales talk should be omitted.
A postal card has only limited
amount of space and crowding all
of this space with copy tends to
make the card look illegible. Be
terse, but bear down hard on sell
Mg your service.

in writing the copy, use a chatty,
personalized style. Remember that
a penny postal card is like a letter in
many respects. It arrives addressed
to one person only. So, in your sell
ing, talk to one reader only. Make
your claims and your selling argu
ments specific and personal.

For example, instead of saying
that ““thousands of people” will be
satistied, pleased or even overjoved,

say lo the reader that “you” will
enjoy these benefits. Talk as vou
would to a friend directly and

personally.

Don’t waste time coming to the
point. Say what you want to in
the opening sentence. And remem:
ber, nothing interests the reader as
much as his own personality, wel
fare, health, wealth and happiness.
So when vou describe what you have
to sell, tell about it in terms of what
it will do for the reader.

At the end of the postal card copy,
insert what advertising men call an
“action hook.” This is an appeal to
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Eye-Stopper Window Display
Announced by Rider

Sales and service technicians are offered novel mer-
chandising idea designed to bring customer into shop

JOHN F. Rider, Inc. has developed a merchandising

aid for the sales and service organization which
departs from anything connected with radio or tele
vision. It’s a stamp display.

With dimensions of 14 x 17 inches, the display por
trays a genuine stamp and a known forgery, giving the
identifving characteristics of the genuine and the means
of recognizing the forgery. The photographs of the
stamps themselves are about +4 inches high, so that
everything can be plainly seen. Two such displays are
available each month through Rider jobbers, at no cost
to the technician.

The program is aimed to accomplish certain definite
goals. The first is to attract attention of the passer
by to the window of the store, where it is hoped
the owner will place other items of merchandise. Sec-
ond, the display is intended to make closer contact
between the shop and the public. People who are inter-
ested 1n stamp collecting may desire copies of the dis-
play. They may ask the shop owner for one. This is
face-to-face contact which can be developed into more
cordial relations. To satisfv the public’s requests, re-
duced copies of each window display will be furnished
to the owner on request. ¥ ¥ »

the reader to act without delay. Tt
1s equivalent to asking for the order

in person-to-person selling. Any per- ~ from pege 30

RD&M Survey

TV-FM MARKER

SWEEP TEE VEE MODEL TV 75

TV 75 is a sweep generator covering frequen-
cies from 5 to |10 mc and from 150 mc to 270
mc in 4 bands. The sweep width may be varied
from 100 KC to 10 mc with adequate linearity
in band pass scope checks etc. An accurate
marker generator is provided with frequencies
from 5 to 250 mc. The marker calibration is read directly on a large
colored planetary driven dial and calibrated to an accuracy of 1%.
Provisions for using crystal oscillator marker with a switch selecting
either of two internal crystals or one external. Blanking enables re-
moval of retrace generally found bothersome in the use of an electro
magnetic type of sweep generator. Finished in attractive hammertone
grey. Buy it at Your Local Jobber.

38950

NET PRICE

WRITE FOR CATALOGUE 9RM

RADIO CITY PRODUCTS CO., INC.

152 WEST 25¢h ST . NEW YORK 1, N. V.

their sales and service volume. Young
organizations still place fairly heavy
reliance on such listings. [t may be

sonal sales talk that did not con-
clude with a request to buy would
be doing less than hali of its job.

Lven if you only say, “do it now,”
put in that action hook. One good
way to make it stick is to make the
offer for only a limited time then
the customer has a reason for acting
immediately.

Whether you do it simply or
whether you devise a special reason
for quick action, be sure that the
end of vou penny advertisement im-
pels the reader to do something about
your offer immediately. Make him
pick up his phone then and there
to give vou a ring. Make sure vou
mclude vour phone number. Make
sure, too, that your address is com-
plete. Add a short direction if vour
shop 1s located off the beaten path.

Penny postal cards that carrv your
message to the prospect for a small
cent are one of the world’s best
advertising buys. Many a success-
ful business has been built on pennyv
advertising. ¥ ¥ ¥

found in the various estimations
which the respective groups placed
on the effectiveness of customer
recommendations. 85% of the
voung, 60% of the middle and 51%
of the old firms included 1t in their
list of most successful adverusing
media. Apparently, as shops grow in
experience, they realize more than the
vounger firms that reliance on cus-
tomer recommendations alone is not
too effective promotion policy.
Nevertheless, this medium still ranks
highest in each group.

It is also worthy of note that
there exist differences with respect
to telephone listings. 57% of the
voung stores, 17% of the middle
group, and 7% of the older firms
placed them among their most effec-
tive means. This result was also
borne out by personal interviews
which were made with owners of long
established sales and service organi-
zations. On the basis of actual tests
made by them, telephone listings were
found to have a veryv small effect on
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assumed, however, that in time thev
will probablv drop most of it.

The results of the survev were
broken down into additional sub
groups. We were trying to find out
whether there were significant differ-
ences between advertising methods in
urban and rural areas, and for firms
which do and those which do not sell
TV. It was found that with the sin-
gle exception of free shows (natu
rally presented mainly by organiza-
tions selling TV), there were no sig-
nicant or conclusive differences be-
tween these groups.

Conclusions

The above analysis gives a fair
picture of the advertising practices as
thev appear in the radio sales and
service industry today. As time goes
by, they may change, but such change
will be slow. It 1s a pretty good as-
sumption that those methods which
have been found most successful by
our sample, will be generally found
1o be effective advertising approaches.

o
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A COMPACT AND COMPLETE LIBRARY!

The BIGGEST Book Value in the Industry!
THE

RADIO & TELEVISION
LIBRARY

CONSISTING OF
THE VIDEO HAND BOOK

The complete television manual... over
900 pages...over 860 illustrations...in
14 big sections,

Now in this great one volume book——all the
essential knowledge of television! Inside the
covers of the VIDEQ HANDBOOK is presented
complete up-to-the-minute information on tele-
vision arranged for quick reference—in easy to
read, non-mathematical style.

The VIDEO HANDBOOK is designed to give
you the practical . . . answers to all your ques-
tions on television—the complete, detailed pro-
cedures on all phases of television work—step-
by-step explanations for everyday problems. Thia
book provides the reaidy information to make
your television education complete. !

The VIDEO HANDBOOK will save you time—
improve your efliciency and make vyour work
easier. It provides the knowledge that means
more profit for you. Every page adds to your
background for greater prestige and income.
Here is the means for everyone in television—
employved and execntive—to increase his value
to his firm.

This book is more than a source of informa-
tion and interesting reading——it is an investment
in your future in television.

THE RADIO DATA BOOK

the only radio handbook of its kind . . .
over 900 pages ... 12 sections, each cov-
ering a radio subject more completely
than any other book!

Used by Engineers, Servicemen, Designers,
Laboratory Technicians, Draftsmen, Operators,
Inspectors, Amateurs, Experimenters, Research
Development, Consultants, Broadcast Technicians,
Planners, [Installation Men, Military, Marine,
Police, Fire, Forestry and Railroad Communica-
tions.

ANYONE and everyone in radio and elec-
tronics can use this book!

Plan every operation in radio and electronies
with the Radio Data Book. This new radio
bible will ke your lifelong tool . . . you will
use it every day, on the board, at the bench, in
the field! Use it for engineering. construction.
troubleshooting and testing. The RADIO DATA
BOOK will be your invaluable aid in design, ex-
periment and in layout. It will help make your
prodaction better, faster and easier. In any and
every operation in radie and electromies, you
will use the RADIO DATA BOOK!

CONTENTS: THE VIDEO HANDBOOK

Section |. THE 150 BASIC CIRCUITS IN RADIO ‘
Section 2. COMPLETE TEST EQUIPMENT DATA CONTENTS:
Section 3. TESTING, MEASURING AND ALIGNMENT Section |. Televisior: Past, Present & Future
Section 4. ALL ABOUT ANTENNAS Sec+'ion 2. Fundamen*a.ls of el'ec+rm|'c Television
. Section 3. The Television Station
Section 5. SOUND SYSTEMS Section 4. The Television Receiver
Section 6. RECORDING gec:Eon 2 ;r:elev:'sion ATr'ﬁfnn'a' Sys;:ms
. ection 6. Creating a Television Show
Section 7. COMPLETE TUBE MANUAL Section 7. Descriptions of Modern Television Receivers
Section 8. CHARTS, GRAPHS AND CURVES Section 8. Installing Television Recsivers
Section 9. CODES, SYMBOLS AND STANDARDS gecgon ?b %elrvisi,ng TTe|e+viEi°n, Rece;vers
s m
Section 10. 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM  socyiol || Building & Tolevicor Racoiver
PERFORMANCE Section 12. Data Section
Section [[. DICTIONARY OF RADIO AND ELECTRONIC Section 13. Televisien Terms
TERMS Section 14. Bibliography

THE RADIO & TELEVISION LIBRARY IN ATTRACTIVE SLIP CASE $9.00 AT YOUR LOCAL RADIO JOBBER

A PRODUCT OF MONTCLAIR, N. J.—F——

BOLAND & BOYCE INC., PUBLISHERS

e RADIO DATA BOOK e VIDEO HAND BOOK e RADIO AND TELEVISION LIBRARY e RADIO DISTRIBUTION AND MAINTENANCE e TECHNICAL MANUALS e
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Bulletin DD337R. A iour page illus-
trated catalog, lists detailed specifi-
cations and prices on all Stancor TV
components, has been made avail
able. Included are listings for two
new horizontal output transformers
which have been recently added to
the Stancor line. I‘ree on request to
G. C. Knoblock, Ady., Mgr., Stan-
dard Transformer Corp., 3580 Ils-
ton Ave., Chicago 18, Il

Dynamotor Catalog No. 649. 24 pages,
giving complete mechanical and elec-
trical specifications on all Carter
Dynamotors. Performance charts
oscillograph reproductions, and di
mensional diagrams. Also published
by the company is Carier Converter
Catalog No. 319, 16 pages, covering
the Carter converter line. Both free
on request, on company letterhead, to
Carter Motor Co., 2644 N. Maple-
wood Ave., Chicago, Il

For TV Technicians. RCA has prepared
a handbook on courtesy and proper
handling of television customers,
containing helpful hints on how to
win and hold customer good will.
Single copies of “The Care of Tele
viston Customers” are available to
all radio and television technicians
from the RCA Service Co., Camden
N. J.

Speaker Catalog. Cleveland Electron-
ics, has issued a new catalog of its
Cletron replacement loudspeaker line,
the first complete listing of all Cles-
tion speaker types and sizes; con-
tains listing for a-m, f-m, television
auto, and p-a systems. Free copies
available by writing to the company
at 6611 FEuclid Ave., Cleveland 8§,
Ghio.

Tube Chart. Almost 200 Raytheon spe
cial purpose and power tubes with
their essential characteristics, are
conveniently classified and indexed
in this chart. Listings include nearly
50 subminiature tubes. Base diagrams
are provided. Tree copies obtainable
from Radio Receiving Tube Divi
sion, Raytheon Mfg. Co., 55 Chapel
Street, Newton 58, Mass.

Mallory Cataleg =£546. The new Mal-
lory catalog contains a number of
new features, designed to make its
use more convenient, among them:
all listings of parts for television ap-
plication are grouped together, be-
sides being listed under their muin

classification in the bodv of the book. |

The catalog is divided into sections
according to major product classifica-

tion, descriptive information given

for each item. List prices appear in
a separate, numerical, alphabetical
listing.

Vibrator Transformers. A iour-page il-
lustrated folder gives the character-
istics and dimensions of a new line
of vibrator transformers, and in-
cludes a handy replacement guide.
May be had from Chicago Trans-
former, 3501 \West Addison Street,
Chicago 18, 11

Soldering Gun Catalog. Four additions
to the Weller Soldering Gun line are
described in a bulletin recently issued
by the company. It shows specifica-
tions, tip types, characteristics, and
prices. Free from Weller Mfg. Co,,
808 Packer Street, Easton, Da.

What's Television? Crosley has issued
a manual which explains in non-tech
nical language how television works.
It’s called: What vou should know
about Television, and was intended
for Croslev dealers and salesmen.
You may find some hints in it on how
to explain television to a customer in
non-technical language. As vou no
doubt know from experience, this is
by no means always an easy task.

This booklet, however, does a good '-

job of it, and may have some sug-
gestions for vou.

Relay Catalog. Obtainable for the ask-
ing is Leach Relay Co. catalog 46A.
It’s a very easily used book, cross in-
dexed so you can find what you are
looking for both by type number and
by contact rating. Lists of twenty
types of relavs. 5915 Avalon Boule-
vard, Los Angeles 3, Calif.
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JOBBERS!
WHOLESALERS!
RADIO & TELEVISION!

TUBES

AVAILABLE AT
DEFINITELY

LOWEST PRICES
IN COUNTRY

Following is a list of television
tubes available in large quantities.
Each tube is individually boxed
tested and
money-back guaraniee.

and also ecarries a

B3 6X4  6W4
5U4  6BJ6  I2AX7
5V4  6BH6  [12AU7
678 6Jb 12BA7
6BA6  bAKS  [2AT7
6AU6  6AG5 1258
6BE6  6BF6  12BFé
6AT6  6BA7  12SN7
6AQ5 GALS  19T8
6BG6G 6V6 19BG6G
658 6SN7  35B5
6C4  6SL7T  117Z3

Many other types of radio and tele-
vision tubes available. Write for com-
plete information.

All inquiries from the State of
Indiana should be forwarded to
the ESSE RADIO CO., 40 W, South
St., Indianapolis 4, Ind.

NO RETAIL ORDERS
ACCEPTED

NEW JERSEY
RADIO AND
I TELEVISION

TUBE COMPANY

715 ELIZABETH AVENUE
' ELIZABETH 4, N. J.
TEL. ELIZABETH 2-5180
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SPEAKERS

NEW SPEAKER LINE
The new Hi-Fidelity speaker line in

froduced by Permofiux ranges from 67
to 154", The speakers are low-dis-
tortion, wide range, single direct radi-
ating, and cover from 40 to 12,000
cycles. According to the manutactur-
er, the optimum diaphragm material
specifications and contours have been
determined and combined with special
acoustical and mechanical damping to
produce smooth diaphragm radiation
transition through the extended fre-
quency range. Resonance and per-
formance stability have been obtained
through the use of a special edge
damping compound formula. For fur-
ther details, write Permoflux Corp.,
4900 West Grand Ave., Chicago, .

OPTICAL SPEAKER

A new principle in speaker design
has been announced by Jensen. It's
the application of optical lens prin-

36

ciples to loudspeaker manufacture, and
has been used in the production of its
new model H-510 speaker.

The speaker employs a direct radi-
ator low end with a separate high
freq. horn and compression driver for
the high channel. Presence has been
enhanced by attaining a wider angle
polar pattern in the extreme high-fre-
quency region, where most simple and
subdivided horns become undesirably
directional. This was achieved by us-
ing the acoustical equivalent of the
optical diverging lens. As in optics,
the acoustic lens with its off-set cir-
cumferential slots and central open-
ings, permits a controlled time delay
by progressively increasing the acous-
tic ray path from the center to the
edge of the lens. The result is a spher-
ical wavefront maintained out to very
high frequencies. This yields a polar
pattern that is approximately uniform
over an unusually wide angle. Jensen
Mifg. Co., 6601 South Laramie Ave.,
Chicago, !ll.

FIVE-INCH SPEAKER

A new five-inch PM speaker and
universal chassis mounting brackets for
all 4, 5 and 5-inch G-E speakers
have been announced. The new speak-
er is designed specifically for service
replacement and is available with two
magnet weights, 1.3 and .68 ounces.
Both models have VC impedance of
3.2 ohms and a maximum power out-
put of 4 watts, The mounting brackets
are designed to reduce installation
time and produce better looking jobs.
They are supplied with the above
speakers without additional cost. Fur-
ther information is available from G-E
Receiver Division, Electronics Park,
Syracuse, N. Y,

DUO-CONE SPEAKER

An outstanding event in speaker de-
sign development has been RCA's an
nouncement of a new [5-inch speaker
which incorporates many features of
the well known LC-1-A model, devel-
oped by Dr. Olson, shown in photo.

The new speaker, model 51551, is a
duo-cone speaker of the permanent
magnet type. It provides high sensi-
tivity between 40 and 12,000 cycles
and can handle 25 watts input. Unique
features of the speaker are its magnet
structure and vibrating system. The
latter consists of a dual cone, each
section of which is driven by its own
voice coil operating in its own air gap.
Both air gaps are excited by a single,
2-pound Alnico V magnet. The two
cone sections are mounted in a single
housing in such a way that the sound
pressure from each cone emanates
from approximately the same conical
surface. Separate voice coils drive
each cone section. The small cone sec-
tion does not vibrate at the lower
audio frequencies because its inner
suspension is very stiff and its outer
suspension to the large cone section is
very flexible, Over the range of cross-
over frequencies, centered at about
2,000 cycles, both sections vibrate as
a single cone. Thus the speaker avoids
cross-over interference characteristics
and a multi-element cross-over network
is not needed. The magnetic structure
consists of a single magnet arranged
with pole pieces and yoke so that the
magnetic paths form a bridge network
to provide each air gap with equal
flux density., The directivity of the
51551 is approximately uniform over
the entire frequency range within a
total angle of approximately sixty de-
grees. The speaker is intended pri-
marily for use in equipment such as
high-quality radios and television re-
ceivers. Available from RCA parts
distributors.

NOVEMBER 1949 @ RADIO DISTRIBUTION AND MAINTENANCE



TEST EQUIPMENT

MICROVOLT SIGNAL
GENERATOR

Model 292X signal generator is an
instrument which, according to the
manufacturer, is the only popular
priced microvolt generator available
to cover both upper channel TV and
mobile band frequencies on fundamen-
tals. The range it covers on funda-
mentals extends from 125 ke to 220
Mc. The major use of the instrument
will be in the coverage of mobile band
frequencies, but it will also find appli
cation in a-m, f-m and television serv-
icing. Its accuracy is 0.05%,. Other
features include: modulated and un-
modulated output from | to 100,000
microvolts, cast aluminum attenuator
for minimum signal leakage, decibel
meter, self-contained crystal for oscil
lator circuit, and others. For complete
info, write H. D. Johnson, Hickok Elec-
trical Instrument Co., 10634 DuPont
Ave., Cleveland 8, Ohio.

SIGNAL GENERATOR KIT

A new r-f signal generator in kit
form has been developed by EMC. It
covers a range from 150 Kc to over 30
Mc on fundamentals, and over 100 Mc
on harmonics. Provision is made for
external modulation. A feature of the
instrument is that all coils not in use
are automatically shorted out. It uses
an electrostatically shielded transform

MODEL 209A

HicKoK

Vé]wahm -Capacity
MILLIAMMETER

® Peak-to-Peak Voltmeter
1200 Volt A.C. Range
Zero-Center D.C. Scale
Large 9'" Meter

THE HICKOK ELECTRICAL INSTRUMENT CO.
10634 DUPONT AVE. . CLEVELAND 8, OHIO

SEE YOUR JOBBER. OR WFRITE FOR COMPLETE INFORMATION TODAY

Coming...In Our January Issue...

The RADIO DISTRIBUTION And MAINTENANGE

MODERN BENCH DESIGN FOR 1350

BUILD IT YOURSELF!

COMPLETE WORKING PLANS!
COMPLETE LIST OF MATERIALS!
LOW COST!

EASY TO CUT AND ASSEMBLE!

For efficient service work and for added eye-
appeal to your service shop this new modern
bench design is a must. RADIO DISTRIBUTION
and MAINTENANCE magazine has developed this
new design after comprehensive research and
time-study into the needs of today’s television
and radio servicing, The result is an ulira-mod-
ern service bench incorporating motion saving
features—increased production (facilities—efhi-
cient tool location—replacement part storage—
ample portable test equipment stations—built-in
permanent test equipment stations—increased
space and working facilities for large television
chassis—and many other time-and-money saving
features.

This bench is designed for easy construction at
low cost and will be a handsome, durable installa-
tion for your shop.

So don’t miss the January issue—if your sub-
scription is about to run cut, renew it! If you are
not a subscriber now—send in your order today
(see your jobber for special subseription offer
and for single copies).

RADIO DISTRIBUTION & MAINTENANGE

Montclair, N. J.
Subscription $3.00 per year — $5.00 2 years
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er for 115-volt 60-cycle operation. For
complete instructions on this model,
500K, including free catalog, write to
Electronics Measurements Corpora-
+ionY, 423 Broome Street, New York 13,
N.

ANTENNAS

INDOOR TV ANTENNA

There have been many indoor TV
antennas, but this one, called Telestar,
is different in that there are no ad-
justments. Instead of the usual adjust-
able V-shaped antenna, the Telestar
has one V-antenna for low band re-
ception and another one for high-band
reception. Catalog number [|14-024,
Phenclic Corp., Chicago 50, III.

LAZY-X ANTENNA

This is a modification of the Taco
V-type antenna, introduced in 1940.
Two reflectors have been introduced
for each antenna to increase the front-
to-back ratio, and to increase overall
gain. For primary service areas, it may
be used as a single antenna and for
fringe areas as a stacked array. An
additional  high-band reflector for
each antenna will increase gain on
channels [1-13. The antenna is de-
signed for receivers having input im-
pedance of 300 ohms. Technical Ap-
pliance Corporation, Sherburne, N. Y,

PRE-ASSEMBLED ANTENNA

One man (not two) can install the
Ward TVS-47 antenna in from eight
to nine minutes. That's what Ward
Products Corp. claims; and they have
taken films of actual installation work
to substantiate the claim. The model
consists of a combination low-band
stacked folded dipoles and reflectors
and high-band stacked folded dipoles
and reflectors. The high band section
and the low-band section can be
oriented independently of each other.
The antenna is completely preas-
sembled at the factory. Ward Prod-
ucts Corp., 1523 45th Street, Cleve-
land 3, Ohic.
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In Selling TV
it’s Service that Counts

— from page 19

days, and the like, will aid in clinch:
ing the sule.

The second situation arses when
the serviceman initiates the sale.
Aguain, having entrée gives a tre-
miendous  advantage. Lou (or his
technicians) carries some items in his
truck for demonstration purposes,
and has sold a number of record
player attachments while on service
calls. Where there is no phonograph
stiachment, he mentions the availahil
ity of the new RCA 45-rpm, and
adds that he happens to have a model
in the truck, which he then demon-
strates. The selling technique 1s oth
erwise the same as when the cus-
tomer initiates action.

Since the purchase of television re-
ceivers involves a major outlay, most
people have to be sure of satisfaction
before they will buy. Lou has estab-
lished, through the years, a reputa-
tion for good service and ntegrity in
business affairs, so that most cus-
tomers place explicit trust in his
opinion. He has made almost all his
t-v receiver sales to old service cus
tomers.

He has also found that people who
have bought their sets in appliance

tores without the provision for
proper service sing his praises the
loudest. They come into his shop and
complain that they bought the re-
ceiver from a place either giving no
service at all, or else providing serv-
ice which was both slow and unsatis-
factory. Their comments invariably
are to the effect that had they known,
they would have made their original
purchase from Lou. They generally

become very faithful customers of
his.

Installation Policies

Aside from the fact that he and
his staff are excellent technicians,
Sound Radio & Electronics features
speedy service, almost all calls being
attended to as they are received.

Does he write yearly installation
and service contracts? In most cases
yes. ITe prefers contracts to other ar-
rangements because thev malke for
more satisfied customers. The client
has more faith in buying a receiver
when he is assured of prompt serv-
ice if the need arises.

The contract which is written by
the firm 1s its own, and does not cor-
respond to any form stipulated by a
manufacturer. Lou has found the
rates of contracts written by the
manufacturers too low for profitable
business ; and he has also found that
his customers are willing to pay the
higher prices, knowing that the serv-
ice they will receive will be entirely
satisfactory.

The firm’s contract covers all com-
plaints, and places no limit on the
number of calls. [t includes a reor-
entation of the antenna for specific
interference and for the reception
{rom new stations having gone on
the air since the original installation.
In cases ol removal of the owner to
a ditferent location (a vare pheno-
menon these days), and in cases of
structural alterations and the like,
the firm furnishes the materials and
service required at the then prevail-
ing rate and continues the mainte-
nance of the receiver through the un-
expired portion of the one-year pe-
riod. This last provision is particu-
larly good business. The tele-set own-
er realizes that if he moves and does
not have the firm provide re-installa-
tion, he will lose thie contract. As a
result, even those families who leave
the neighborhood are encouraged to
remain clients of the firm.

Lou’s experiences with recall have
heen encouraging. The times have
been very few when he has been
called to look at a receiver which was
working properly but which the own-
er just thought he'd get checked De-
cause he had a party coming up that
evening. It is again contidence in his
ability as a technician and integrity
as a business man that is responsible
for the fact that he has to spend only
little of his time in “wild goose
chase” calls.

At the expiration of the one-year
period he calls up the owner and sug-
gests a renewal of the contract. Most
of them renew. Those who have
given him particular trouble during
the year do not get such a call; and
if they come into the store to get a
renewal, are generally discouraged
from doing so.

Lou averages about 300 installa-
tions a year, which is the amount he
can comfortably handle with his
present facilities. LExpansion of the
business is entirelv dependent on an

increase in facilities.
Vo
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In Radio and Television Tube Sales

1943
154
5 VEAR!

and now...THE HANDY G-E TUBE PULLER!

Latest of a series of helps that speed your

work, increase your sales, and upgrade your

profits, the new G-F tube puller cuts time on

the job materially. Now you’ll find it quick

and easy to remove tubes without the risk of
burns, shock, or cuts from fractured glass.

Regular glass tvpes, metal tubes, 7- and 9-pin miniatures
—all vield to this universal device, which smoothly ex-
tracts tubes no matter how firmly wedged in their sockets.
The puller is made of heavy rubber—your fingers are fully
protected and insulated. It's simple to use; long-lived.

Ask your G-E tube distributor about this ingenious tube
puller—how to obtain one . . . fast! Inquire, if you haven’t
before, about the other aids to sales mentioned on this
page; also, about the folder describing the many G-E ad-
vertising helps that are ready to go to work for you. Stock
the tubes that are easy to sell because you get more
practical help in selling them . . . G-E tubes! Electronics
Departmnent, General Electric Company, Schenectady 5, N. Y.

The G-E Pocket Office turns
your job-time into more dollars
by making cards, forms, and
records available in conve-
nient form.

G. E.'s new shop garments—
smart, serviceable—are o big
hit with tube dealers and re-
pairmen everywhere.

9&(& car pul ‘your cw/z&éﬂce 27
GENERAL ELECTRIC

7. Techai-talk |

o KM P 79 Sovlsiag

TECHNI-TALK—G. E.'s down-
to-earth service magazine
edited by practical men for
p;racticurmen—aSsisfs you in
building repair business.

f, television
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The General Electric TV-service
course helps you profit from
television's great new market
for tubes, parts, and service.
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i doys.
Guorontee oll radio repoi work for 90 doy’

7 Use only parts of recognized quolity.

i ris.
e not over established prices for po

3 Chorg

Test customers’ tubes a5 accurately 65 possible.
4 Tes

5 Keep lobor charges ot 0 reasonable level.

5 Perform only such work as is necessary.

7 Mointain propes equipment for
good repair wWork.

TUBE D
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Teceviaon TUBES

Sales Stimulators Like These Are Pulling in Profits for

RAYTHEON Bavcded ELECTRONIC TECHNICIANS

IR

Wherever Service Dealers are riding the Raytheon “Bond’”’ Wagon, volume and profit are
riding high, too. The bigger and better RAYTHEON Bonded ELECTRONIC TECH-
NICIAN Program has a complete line of brand new displays, decals, mats, mailing pieces,

o Progrom.- shop and sales aids specially designed to create customer confidence and stimulate sales.
C 'm‘ Yo, Most of these hard-hitting sales tools are yours for the asking — if you can qualify as a

e ( RAYTHEON Bonded Technician. The Bond costs you nothing — but it pays big divi-
A s dends.

Better ask your RAYTHEON TUBE DISTRIBUTOR whether you can ride the
“BOND” Wagon to bigger business.

Bl A ASK YOUR RAYTHEON TUBE DISTRIB- The Raytheon Bantal Tube simplifies your tube

mesms 1o TOU .- UTOR for this presentation. It gives you the stock without loss of sales. Eight fast-moving Bantals
complete “Bonded’ story and shows you why \ replace sixteen equivatent GT and metal types. A new
you can't afford to pass up this free Raytheon ‘W { ond better tube at no extra cost! Ask your Raytheon
“dividend". \

' Distributor for Raytheon Bantal Tubes.




