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Stock these fast-moving types and watch your 
business grow! VS002; VS013; VS016; 
VS019; VS036; VS047; VS050. 

NOW... you need handle only these seven RCA 
battery types to meet most of your customers' 

requirements! Here are seven types that simplify your 
stocking problems... give you quick turnovers ... and 

a tremendous repeat business. 
And ... for your special needs.. . RCA also has the 

slower-moving and "hard-to-get" types . . . locally 
warehoused for quick delivery through your RCA 

Battery Distributors. 
Remember, too ... RCA's selective distribution 

primarily to the RADIO TRADE steers customers 

back to you for repeat sales. 

ALWAYS KEEP IN TOUCH WITH YOUR RCA BATTERY DISTRIBUTOR 

RADIO CORPORATION of AMERICA 
HARRISON, N. J. 



Radiart 
JI 

TV- ANTENNAS 

Here are the two " hottest" developments from the 
Radiart Laboratories. Skillfully engineered ... sturdily 

constructed...these new types add even greater versa-
tality to the popular Radiart TV and FM antenna line. 

IT'S RIGHT . .. WHEN IT'S RADIART 

• 

THE RADIART CORPORATION 
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the only " Radio Circuit 
Library" of its kind! 

.reormakoediffle 

Comprise a Complete, 
Chronological History 
of FACTORY-AUTHORIZED 
American Circuits and 
Data on Radio Receiver 
Design and Operation 

RIDER AM- FM RADIO MANUALS 
18 Volumes to date 
25,836 Pages 
13,665 Chassis 
26,309 Models 

RIDER TELEVISION MANUALS 
2 Volumes to date 
Equivalent of 4000 Pages 
227 Chassis 
300 Models 

RIDER PUBLIC ADDRESS MANUALS 
1 Complete Volume 
2036 Pages 
1106 Chassis 
1285 Models 

Every Set Manufacturer, Design and Research Laboratory (whether government or 

commercial), Component Parts Manufacturer, Public Library, Vocational School Library, 

High School and College Library — SHOULD OWN a Complete Set of RIDER MANUALS. 

No other source offers such a wealth of authentic, reliable, FACTORY-AUTHORIZED information, direct 

from the manufacturers themselves. Compiled in compact, handy, easy-to-follow form. Here are data 

on practically all Broadcast Receivers, AM and FM; Television Receivers; Record Changers and Recorders; 

and Public Address Systems. WRITE TODAY FOR FREE CATALOGUE. 

JOHN F. RIDER, PUBLISHER, Inc., 480 Canal St., New York 13, N.Y. 
Export Agent: Rocke International Corp., 13 East 40th Street, N. Y. C., Cables, ARLAB 
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TV HEAD ENDS 

Head-end troubles in the rf stage, mixer, or 
oscillator of standard TV receivers which use 
separate picture- and sound-if amplifiers, are 
usually readily isolated because such defects 
are common to both the sound and the picture. 
When the raster is normal but the sound and 
picture are dead, weak, or intermittent, the 
trouble is probably in the head encl.. 

When this is the case, initial inspection at 
the customer's home can be confined to a check 
of the antenna and transmission line, tubes, 

and low-voltage power supply. 
If sound and picture are both dead, the 

oscillator may be inoperative. The oscillator 
grid bias should he checked with a suitable 
electronic voltmeter against the value given in 
the manufacturer's service data. 

A few volts change in oscillator grid voltage 
from channel to channel is to he expected. The 
oscillator frequency can he measured quickly 
with the aid of a heterodyne detector and a signal 
generator. The si gn al-generator frequency must. 
however, be very accurate; it should be either 
crystal controlled or crystal calibrated. 

Some troubles in the head end show up only 
at the speaker and are not readily discerned in 
the picture, because the sound channel is more 
responsive to slight changes in frequency. 

In a misaligned receiver, the rf oscillator 
may be detuned far enough in one direction 
to kill the sound with little effect on the pic-
ture. In any case, when the rf oscillator fre-
quency is readjusted on sets which have a "fine 
tuning" control, center this control during the 
adjustment. 

Head-end misalignment can also cause poor 
picture definition. The high video frequencies 
are usually affected first, in that the vertical 
wedges on the test pattern get "milky" and 
cannot he resolved very far "down," ( in toward 
the center of the pattern). 

To check the head-end alignment, connect 
the sweep generator to the antenna terminals. 
and the oscilloscope to the converter, as specified 
by the manufacturer of the receiver. An accur-
ate marker oscillator is needed to determine the 
response curve. The head-end response should 
look about like Fig. IA, which shows a good re-
sponse curve for channel 13. The picture carrier 
frequency for this channel is 211.25 Me; the 
marker pip at this frequency should appear at 
least 70«,,i tip the curve, and preferably on top, 
as shown.The sound carrier frequency for chan-
nel 13 is 215.75 Mc and should likewise appear 
above 70% on the curve. 

—)1 125 MC IC-- 4.5 MC H 14— .25 MC 

FIX CARRIER 

CA) 210 MC < 0/ 21125 2;175 215 MC 
emc   

)  \.. 
IDEAL RESPONSE CURVE FOR CHANNEL 13 

SOUND 
CARRIER 

210 MC 
211.25 MC 

(B) 215.75 MC 
/ 216 MC 

RESULT OF IMPROPER TRIMMER ADJUSTMENTS, CHANNEL 13 

Fig. I. 

The rf response should be essentially fiat over 
each channel. If the response is low at the sound 
carrier, the sound will he weak compared with 
the picture response, and vice-versa. Fig. Ill 
shows channel 13 misaligned. This response 
curve will produce a poor picture and very weak 
sound. Since a sharp peak exists on the low-
frequency side of the picture carrier, the high 
frequencies will be attenuated and the picture 
will lack crisp, sharp definition. The vertical 
wedge of a typical test pattern would appear 
weak or " light gray" as compared with the 
horizontal wedges. 

Intermittents and microphonics can he 
checked very readily by observing the response 
curves on the scope while the connections, 
switches, lead dress and slug adjustments are 
gently prodded and moved. 

',Sets containing age circuits dried," from the ride,, 
amplifier and sets using the Interearrier system may 
also develop other !mats which can cut off the plc. 
tore without disturbing the t'aster. 

The WR-39A and WR-59A combined with the WO-55A Oscilloscope in RCA's new 
WS-17A Rack, provide a modern, self-contained set-up for the efficient and profitable 
alignment of television receivers. 

046e 4ivera 
o accurate television alignment 

Ville RCA WR-59A Television Sweep Generator 

Vibe RCA WO-55A Oscilloscope 

ale RCA WR-39A Television Calibrator 

• Designed by RCA engineers at " tele-
vision headquarters"— these com-
panion units furnish all basic signals 
necessary for the rapid, accurate align-
ment of television receivers. Flexibil-
ity, dependability, and accuracy are 

outstanding characteristics of these 
instruments. 

For alignment, the WR-59A Televi-
sion Sweep Generator and WR-39A 
Television Calibrator can be used with 
the RCA WO-55A General Purpose 
Oscilloscope matching unit—as illus-
trated—or with any good oscilloscope. 

The WR-59A Television Sweep Generator 

covers all television frequencies. All 
ranges develop 0.1 volt rms or more on 
fundamentals and can be quickly se-
lected by means of a band switch. 
Excellent shielding plus a piston at-
tenuator allow the output to be re-

duced to the noise lev Unusually 
flat output is provided wi amplitude 
variation on all ranges of less than 
1 db. Phasing and retr ce-blanking 
controls are incorporate • 

The RCA WR-39A Televi ion Calibrator 

is a varia frequency os illator, dual - 
crystal frequency stand rd, and het-

erodyne detector with a dio amplifier 
and speaker. The VFO uts markers 
of fundamental frequen y and crystal 
accuracy on TV-FM trac s from 19 to 
110 Mc and 170 to 240 Mc. Dual-crystal 
standard is used to cali ate VFO or 
other signal generators with 250-kc 

and 0.25-Mc check point from 250-kc 
to 240 Mc. 

See your RCA Test Eq 
tributor today for furt 
details or write RCA, Co 
gineering, Section 51EX, 

tpment Dis-
er technical 
mercial En-

arrison,N.J. 

For test equipment you can trust 

always keep in touch with your RCA D:stributor 

RADIO CORPORATION of AMERICA 

TEST AND MEASURING EQUIPMENT HARRISON. N. /. 
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OF ANY OF FIVE 

COMPETITIVE MODELS 

... in our own exacting perform-
ance tests. Brings in clear, strong 

pictures in fringe areas and with 
indoor antennas. Greatly reduces 

noise. A real working RF stage, 

using separate tubes for high and 
low bands. Receiver power cord 

plugs into booster and booster 
plugs into AC outlet. Single switch 

on booster turns on both. Fine 

tuning control assures best possible 

definition. Balanced input coils. 

Elecl-ostatic shielding. Qeuocn .uu nr 

(Suggested Retail 
Price) 

CAN BE ( OFF 2-6 7-13 

SWITCHED 

IN OR OUT! 

When control is in OFF position, the booster is 
out of the circuit. Turn the switch to high or low 
band and — presto — the picture comes into clear, 
sharp focus right before your eyes! 

pilot light 

band switch — 

fine tuning 
t 

 11 

AC switch 

channel selector 

NATIONAL COMPANY, Inc. 
MAIDEN, MASSACHUSETTS 
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SAVE INSTALLATION TIME. Actually save 

• enough for additional installations each week. Simplicity of 

Brach Antenna design, together with maximum pre•assembly at the 

factory, take whole hours of ' time-on- the- roof" off your installation 

costs. And, for easier, guicke, on.the-job handling, Broch TV Antenna 

Kits ore individually packaged, complete with all necessary hardware. 

Brach Universal Base Mount is o real time saver. 

2 ELIMINATE EXPENSIVE CALL-BACKS. 
Brach quality engineering and bulldog ruggedness combine to 

help make your initial installation completely satisfactory. Developed 

by o name as old as rodio itself, Brach TV Antennas are products of 

the manufacturer's own laboratory. From the rugged structural steel 

base mount to the tip of the sturdy most, they're designed to stand up 

and shrug off the worst the weather has to offer—and deliver superior 

reception—longer. Factory pre- tuned and matched for 300-ohm trans. 

mission line, oll Brach Antennas feature large-diameter aluminum 

elements le better signet pick-up. 

3MAKE PURCHASERS YOUR BEST SALES. 

*,"• MEN. The future success of your television line depends upon 

the success of your post installations. There's o Brach TV Antenna to 

meet every television problem better. Each Brach array you install 

puts you further aheod of your competition performonce-wise. 

Clanenin• 1111.00  
Iligeeeee 

A NECESSARY EXTRA 
BRACH LIGHTNING & STATIC ARRESTER 4004 

Helps keep the buck and jump out of the image when due to static 

discharge. Protects certain delicate receiver parts. Complete with all 

necessary hardware, the Broch Rare Gas Arrester is easily attached to 

any downleod. Constructed of porcelain and non-corrosive maul parts. 

Tested and listed by Underwriters' Laboratories. 

SEND FOR BRACH CATALOG NO. RM 1304 

L. 
211 CENTRAL AV-ENUE. NEWARK. N. J. 

WORLD S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 

S. BRACH MEG. CORP. 
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We are in Favor 

FO I{ the past few months we have been reading and listening to 
complaints regarding several rather 
typical examples of competition at 
work. Since hardly anyone has 
taken the opportunity to do so, we 
think a few comments in favor of 
the situation in the recording indus-
try and with regard to the FCC ac-
tion on television allocation are in 
order. 

First, we would like to state that in 
general most of the complaints now 
being made have a basis in fact. 
It is the tendency to constantly look 
at the dark side which we feel is 
wrong. It seems quite ogical to us 
that record sales should fall during 
a period when recordings using two 
new standards are placed on the mar-
ket in competition with ones made to 
the accepted standards. This con-
dition has prompted many to con-
demn the record manufacturers for 
introducing two new records. A 
few of these people think that the 
manufacturers are condt,cting a pri-
vate record war, intent only upon 
their own supremacy in the field, 
without regard to the interests of the 
public. They feel that we got along 
fine so far, that the sudden intro-
duction of new systems of recordings 
is confusing to the public and det-
rimental to business, tha: it was un-
necessary, and that it sho ild not have 
been made. 

But let us look below the surface 
of this matter. We are witnessing in 
this instance—and on a small scale— 
American business at work. The 
conventional 78-rpm record origi-
nally designed when the science of 
electronics was hardly born, was 
designed for mechanical playing. But 
while it continued to spin on millions 
of turntables, persistent progress was 
made in the field of electronics; and 
while this progress was taking place, 
no changes were made in the basic 
design of either records or players. 
Even after the introduction of the 
electric record players, records con-
tinued to be made by the old methods. 
Now, during the last year, steps 

were finally taken to adapt records 
to the technological advances which 
had been made in the fielri. We are 
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still in the experimental stage, in the 
stage where different methods are 
being tried out. Competition will 
assure us that the records of tomor-
row will be of the highest standard, 
and in keeping with the state of the 
electronic art. 

Sales may be off for a while. But 
let us remember that progress is be-
ing made. After a period of read-
justment record sales will again pick 
up and reach previous levels. As a 
matter of fact, the chances are pretty 
good that these previous levels will 
be exceeded. 
The situation with regard to the 

action taken by the Federal Com-
munications Commission concerning 
television frequency allocation is 
similar to that in the recording in-
dustry. in that many people have been 
complaining that this action has re-
tarded sales and confused the public. 
We doubt that this complaint has 
much basis in fact. In a recent sur-
vey made by Sylvania, and in sur-
veys previously made, fear of obso-
lescence was hardly ever given as a 
reason for non-purchase of television 
sets by buyer-prospects. 

But even granting some validity to 
the claim that the action of the FCC 
has adversely affected receiver sales, 
the fact still remains that the action 
had become very necessary. Inter-
ference had become a common phe-
nomenon in many localities and bands 
were becoming more and more 
crowded. Expansion of the industry 
would be effectively slowed down un-
less the allocation policy as originally 
fixed would have been left unaltered. 
It would, in fact, have been probable 
that sales would have been even 
more affected had the situation re-
mained unchanged. 
Two plans are currently suggested 

to improve crowded band conditions 
and unfreeze the FCC ban on new 
station permits. One involves the 
utilization of u-h-f channels for 
limited areas and the addition of 
v-h-f channels where possible, and 
the other is based on a program of 
synchronized stations. Neither one of 
these two suggestions has as yet been 
approved by the Commission. But 
while we may be complaining about 
lost sales, let us keep in mind the 
fact that once a new program has 
been approved and a new policy pro-
nounced by the Commission, the 
progress of television will exceed 
even the fondest dreams which we 
had nol Ion long ago. J.TR 

INAT IN MINUIES 
AN AVERAGE RAD10 
SPEAKER EY.ERIS 
ENOUGH ENERGY 'TO 
'DR\VE A GOLi 2)All 
OVER 575 YARDS?. 

e know it's impossible for a speaker 

to swing a golf club, but it is true that in just 

2 minutes time an average loudspeaker does 

exert enough energy to drive a golf ball over 

575 yards! This means that although OPERADIO 

builds speakers with the skill and care of a 

watchmaker . . . these speakers are sturdily con-

structed to stand up under heavy, continuous use. 

OPERADIO speakers are delicately balanced to 

authentically reproduce the sweetest high notes 

of a piccolo, yet, carry the tremendous 

power of a full orchestra crescendo. 

ASK FOR OPERADIO SPEAKERS — 

A FULL LINE OF OUTSTANDING 

SPEAKERS FOR EVERY PURPOSE! 

oPERADio 

OPERADIO MIG. COMPANY • St. Charles, Illinois 
5 
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ELECTRONICILLY 
SPEAING 

Breaking the Bottleneck. RCA is 
opening a new factory to mass-pro-
duce 16-inch direct view metal tubes 
for television, another break in the 
picture tube bottleneck. At this rate, 
tele-set production may soon no 
longer be held up by a shortage of 
these tubes. 

Television and the Movies. The 
recent Convention of the Society of 
Motion Picture Engineers ( SMPE) 
devoted considerable time to a study 
of the relation between the motion 
picture and the television industries. 
They felt that some sort of union 
between these two industries was im-
minent, and were trying to coordi-
nate this union. Right now, film is 
being used increasingly by television; 
at the sanie time, people who -own 
tele-sets are going to the movies less 
and less often. 

The Facts .\ number of studies 
nave been made of the effect of tele-
vision ownership on movie attend-
ance. They all agree that tele-set 
owners go to the movies much less 
frequently than people who don't 
have television. 

The Outlook. One source has pre-
dicted that this trend in television de-
velopment will close down most small 
movie houses, but will leave the 
major first run places open. 

Operation Classroom. Three 
months ago we mentioned in this 
department that the television re-
ceiver may soon become a companion 
piece to the traditional classroom 
blackboard. Seems it won't be long 
now. They have started a large-scale 
program of education by television in 
Philadelphia under the sponsorship 
of RCA, Philco, the Board of Edu-
cation, Station WPTZ and Station 
WCAU-TV. Thirty-one schools are 
participating. 

New Receiver. Seventeen tubes, 
three rectifiers, one 10-inch picture 
tube . . . together they make up the 
new G-E television receiver. Sim-
plified circuit design makes this 
possible. Simplification makes for 
lower prices. 

D-C Television. A ten-inch set, 
operating on d.c. only, and not to be 
confused with varions a-c/d-c models 
now on the market—probably the 
first of its kind—has been intro-
duced to the public. Eliminates use 
of a-c converters. At present dis-
tributed only in New York. Manu-
factured by Steward-Warner Cor-
poration. 

Round n Round. Have you noticed 
that more and more receivers are 
making their appearance with round 
viewing areas. A little while back, 
only rectangular screens were avail-
able. Wonder when they will start 
transmitting round pictures. 

Crystal Ball. The Department of 
Commerce. Washington, D. C., has 
made available an article called 
"Trends and Prospects in Radio and 
Television Receivers." Costs a nickel, 
and is a worthwhile item for all who 
are trying to stay ahead of the game. 

PCM. These initials stand for 
"pulse code modulation." It's a new 
system of transmitting electrical sig-
nals, developed by Bell Telephone 
Laboratories. It's characterized by 
freedom for distortion and inter-
ference. Not perfected yet, but may 
have great influence on television 
once it gets going. 

Trend. For the first time in the his-
tory of IRE ( Institute of Radio En-
gineers), part of an annual meeting 
was devoted to such topics as market 
research, sales planning, advertising, 
sales training, and sales promotion. 
Service technicians, please note. 

Shades of Marconi. W 
started his transatlantic 
munication experiments, 
flying antenna. The airb 
is now back, for televisi 
mounted on a combinat 
loon and extends the ran 
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with black friction tap 
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Robot Chess Player. I 
of Ilell Telephone Lab() 
about techniques whereb 
ing machine might be 
a first-rate game of che 
"A solution of the mec 
problem will force us eit 
the possibility of mecha 
ing, or to further restr 
cept of thinking." 

The Big Freeze. Radi 
turers Association ( RM 
posed that the FCC co 
v-h-f channels now alloc, 
vision where stations art 
operating or under 
They want this allocati 
to other areas as soon 
and they suggest utilize 
channels for all cities 
v-h-f channels available, 
alternative should preset 
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he used a 
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n use. It's 
on kite-bal-
e of recel)-
Other uses: 
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le effects of 
notional use 
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onstruction. 
n extended 
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The Fly in the Ointment. The u-h-f 
channels do not seem to be as avail-
able as some believe. 
a series of tests, predict 
channels will not be use 
eral years—power requi 
too high. Other findin 
tests: U-H-F reduces 
man-made-noise problen 
other hand, it requires 
times as much transmitti 
do v-h-f channels and 
effect is much greater. 

Obsolescence.Philco en 
they could get good u-h 
by attaching a three-tu 
to standard set. When u-
do become available, ni 
receivers will not be obs 
campaigns of some corr 
withstanding. 
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ghosts and 
s. On the 
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to page 8 
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lelew qdeeireeer 
FM TUNER KIT 

$14 75 
CABINET EXTRA 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and its ready to play 
— uses super regenerative circuit — 110 V. 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
to build successfully.Shipping Wt. 4 pounds. 

Beautiful mahogany cabinet for FM 
Tuner ( shown above) extra   $3.75 

t‘eatddlet ELSE TO BUY 
Itedie:«9 

TUBE CHECKER KIT otAtt $29 5 • 
9eaewted 

1. Measures each element individually. 
2. Has gear driven roller chart. 
3. Has lever switching for speed. 
4. Complete range of filament voltages. 
5. Checks every tube element. 
6. Uses latest type lever switches. 
7. Uses beautiful shatterproof full view meter. 
8 Large size 11"x14"x4" complete. 

Check the feature and you will realize that this Heathkit has all the features you want. 
Speed — simplicity — beauty — protection against obsolescence. The most modern 
type of tester — measures each element — beautiful Bad-Good scale, high quality 
meter — the best of parts — rugged oversize 110 V. 60 cycle power transformer — 
finest of Mallory switches — Centralab controls — quality wood cabinet — complete 
set of sockets for all type tubes including, blank spare for future types — fast action gear 
driven roller chart uses brass gears to quickly locate and set up any type tube. Simplified 
switching cuts necessary time to minimum and saves valuable service time. Short and 
open dement check. No matter what arrangement of tube elements, the Heathkit 
flexible switching arrangement easily handles it. Order your Heathkit Tube Checker 
today. See for yourself that Heath again saves you ;/3 and yet retains all the quality — 
this tube checker will pay for itself in a few weeks — better build it now. Complete with detail instructions — all parts — cabinet — roller chut — ready 

to wire up and operate. 

SHIPPING WT. 18 LBS. 

Iteceqleateeit 
BATTERY ELIMINATOR KIT 
Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
71/2 Volts at 10 Amperes continuous or 
15 Amperes intermittent. A well filtered 

rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0-15 Volt meter indicates output. Out-
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing — can be lowered to find 
sticky vibrators or stepped up to equiva-
lent of generator overload — easily con-

structed in less than two hours. Com-

plete in every respect. 

714tediff-9. ELSE TO BUY 

"lead qeeetaftee TOOL KIT 
Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Krauter diagonal cut-
ters and pointed nose 
assembly pliers. Xce-
lice screwdriver. 60 

ce Watt 110 V. sIder-
ing iron and supply 
of solder. Shipping 
Wt., 2 lbs. Complete 
kit.  $5.95 

RF Crystal Test Probe Kit 
No. 309. Kit to assem-
ble. RF probe extends 
VTVM range to 100 
MC. Complete with 
IN34 crystal. Shipping 
weight, 1 lb. $6.50 

10,000 V H.V. Test Probe Kit 

No. 310. Extends 
range of any 11 meg-
ohm VTVM to 3,000 
and 10,000 Volt ranges. 

necessity for tele-
vision. Ship. wt., 1 lb. 
 $4.50 

ORDER BLANK 
HEATH COMPANY 
BENTON HARBOR, 

MICHIGAN 

SHIPPING 
WT. 1 5 LBS. 

5345.° 
SHIPPING WT. 1218S. 

ifotitckg ELSE TO BUY 

Teed qeezeldet 
BATTERY OPERATED VACUUM TUBE 

VOLTMETER KIT 
The famous Heathkit VTVM now in 
battery operated type. Use it anywhere 
— carry it out for work on auto 
radios — aircraft — boats — any 
place where 110 V. house current is 
not available — instant warmup — 
turn the switch and it's ready to 
operate. Same quality features, six 
linear D.C. ranges 0-3V.- 10V.-30V.-
100V.-300V.- 1000V. High voltage 
extended to 10,000 Volts with probe 
listed below. Large 200 microampere 
meter with shatterproof plastic face. 
Ohmmeter measures from 1/10 ohm 
to one billion ohms with internal 
battery. II megohrn input resistance 
on DC AC is copper oxide rectifier 
type with ranges as above except no 
3 Volt range. Complete with all parts, 
cabinet, 2 color panel, tubes, batteries, 
test prods and detailed insuuc ion 
manual. 

SHIP VIA 

_Parcel Post 

—Express 
—Freight 
—Best Way 

. Please Ship C.O.D... Postage Enclpsed for-I 
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Electronically 
Speaking 
—› from page 6 

In the Meantime. Thirteen new 
cities are going to get network serv-
ice in 1949. American Telephone and 
Telegraph is expanding its facilities 
to provide this service. Both radio 
relay (450 route miles) and coaxial 
cable ( 300 route miles) will be used. 

Tenant Troubles. In New York's 
Court of Special Sessions an all-
tenant jury gave landlords the right 
to remove a tenant's unauthorized 
television antenna from the roof of 
the apartment house. Roof is not 
part of rented premises, they rea-
soned. 

For Service Rendered. James M. 
Skinner, vice president, Service and 
Parts, Philc° Corporation, was pre-
sented with a plaque by the Federa-
tion of Radio Servicemen's Associa-
tions of Pennsylvania, in apprecia-
tion of Philco's television training 
program for servicemen. Philco has 
been doing an excellent job in this 
respect. 

Wonders Never Cease.The March 
IRE Show was something to behold: 
The ultrasonic fountain dissolving 
tumors without surgery, snow being 
manufactured right before your eyes 
(with a miniature train running 
around the scene, plowing snow off 
the tracks), a phono pickup playing 
335/3, 45, and 78 rpm records with-
out changing needle pressure, a fac-
simile recorder receiving weather 
maps from Washington and Tokyo, 
printed circuits for television re-
ceivers, and many other marvels; 
whither mankind ? 

45-rpm Prices. Prices for RCA 45-
rpm records and players run as fol-
lows: single classical disc: 95 cents; 
single popular, children, and other 
type platter: 65 cents. Record play-
ing attachment (9JY) sells for 
$24.95, and a complete table model 
phonograph (9EY3) comes to 
$39.95. 

Advance Patrol. Oklahoma City 
and Indianapolis will soon be in--
vaded by television. RCA has been 
holding briefing sessions in both cities 
with dealers, to map plans for its 
introduction. Everything seems to 
be in readiness. Happy viewing. 

Schooldays. 300 servicemen and 
dealers attended the DuMont tele-
vision receiver seminar in New York. 
Takes time to attend these and other 
sessions, but it pays off later on. At 
least the servicemen who attended felt 
that way. 

Trouble. Trouble. The Radio Man-
ufacturers Association (RMA) went 
to the New York State Supreme 
Court to contest New York City's 
local Law No. 64, prohibiting, in ef-
fect, radio and sound equipment in 
public places. Violates New York 
State law, they say; also the Federal 
Constitution. Decision still pending. 

Something New Has Been Added. 
G-E has come up with an 8y2-inch 
picture tube costing no more than 
7-inchers but giving a picture fifty 
percent larger than that produced by 
the 7-inch tube. It's of the metal type 
and will make for larger pictures on 
the lower priced sets. 

All this and Tape too. The differ-
ent-speed records soon may no longer 
confine their competition among 
themselves. Minnesota Mining and 
Manufacturing Co. now has a ma-
chine for mass-producing recorded 
music on reels of tape, and we may 
expect it to compete with records 
sometime in the future. Up to now 
you could only get blank tape, had 
to make your own recordings. 

Here's How. Have you ever won-
dered who makes the rules and sets 
the standards governing the manu-
facture of electronic equipment? It's 
1,500 radio engineers who make 
standards studies for the RMA, and 
the standards which they recommend 
are then offered to the industry, and 
generally accepted by it. 

Can Do. In Los Angeles, about two 
years ago, a worker using a high-
frequency welding machine, inter-
fered with a police car receiving a 
radio message. FCC ordered pro-
duction of this equipment stopped by 
April of this year, unless a remedy 
for the interference could be found. 
It was. National Cylinder Gas Com-
pany did it by shielding the arc with 
inert gas. No more interference to 
either radio or video. 

For all Contingencies. 
house has a new televi 
consisting of interchan 
nents adaptable to all 
ceiving. arrays. Instea 
in kits, the components 
making for greater effici 
called Stratovision Tel 
tennas. 

One Arm. G-E's new 
dio phonograph consol 
have single tone arm 
changeable pickup head 
both standard and mic 
ords. 

TV Tubes. Sylvania h 
with a new line of re 
for replacement service 
receivers. Sylvania hop 
duce the number of ser 
required. 

Very True. Max F. B 
dent of the Radio Manu 
sociation, had this to s 
about the Town Meeti 
Technicians: "One of t 
ficial results of these 
ings . . . is that they 
the manufacturers, the 
and the servicemen moi 
gether . . . Town Meeti 
to greater cooperation 
dustry in the future t 
benefit of all concerned 
we have learned a les 
quarter of a century of r 
late than never. 

No Rest for the Wear 
RCA's 45-rpm records t 
keeps manufacturers h 
ance now has a combina 
rmp single play phono-
bly for record players. 
first unit with this arra 

$1.000,000.000. Telev 
account for business a 
ling over a billion dolla 
That's the prediction m 
K. West, Vice-Preside 
of RCA Victor Public 

Thumbs Down. Last 
ported in this departme 
ress made by Westingho 
vision-television experim 
sorry to report today tIr 
has not granted permissio 
vision telecasts. No ch 
able. 

Westing--
ion antenna 
able compo-
ypes of re-
of coming 

ome in bulk, 
ncy. They're 
evision An-

f-m/a-m ra-
models will 
with inter-
for use with 
ogroove rec-

s come out 
eiving tubes 
in television 
s it will re-
ce calls now 

lcom, Presi-
acturers As-
y in March 
gs of Radio 
e most bene-
own Meet-
ave brought 
distributors, 
e closely to-
gs will lead 
ithin the in-
the mutual 
. . Perhaps 
on from a 
dio." Better 

Addition o f 
the markets 
ping. Alli-
on 33Y3-45-
otor assem-
robably the 
crement. 

sion should 
tivity total-
s this year. 
de by John 
t in charge 
elations. 

nth we re-
it the prog-
se in strato-
nts. We are 
at the FCC 
for strato-
nels avail-
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SAVE TIME! 

SAVE MONEY! 

SAVE SPACE: 

with Sylvania's New 10-Lot 

Cartons of fastest-moving radio tubes! 

HERE'S the new, handy 10 - lot package, de-
veloped by Sylvania to make your job 

easier! You save time, you save money by keep-
ing plenty of fast -moving tube types on hand. 

No need to make numerous trips to your dis-
tributor to buy a few tubes at a time—especially 
when you're just one type short on a service job! 

This new package is easy to handle, easy to 
stock—no more loose tulles and cartons to take 

up unnecessary space! Now your shelves will 
be neatly arranged, making it possible to store 
more tubes in the same space. Buying Sylvania 
tubes the 10-Lot Carton way simplifies your 
inventory and re-ordering job since you can 
inventory on the basis of 10 and re-order the 
same way! See your Sylvania Distributor today 
for any further details! Sylvania Electric Prod-

ucts Inc., Radio Division, Emporium, Pa. 

SYLVANIAeELECTRIC 
RADIO TUBES.; CATHODE RAY TUBES: ELECTRONIC DEVICES; -FLUORE'SCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIE- HT BULBS; FHOTOLAMPS 
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CIRCUITS WHICH ENLARGE A POR-
TION OF THE NORMAL RECTANGU-
LAR TELEVISION PICTURE HAVE 
BEEN INCORPORATED IN A NUMBER 
OF RECENT RECEIVER MODELS. A 
TYPICAL EXAMPLE OF THIS FEA-
TURE IS DISCUSSED BY THE AUTHOR 

Fig. I A Garod television model, incorporating the Tele-Zoom 

TELEVISION PICTURE 
EXPANSION CIRCUITS 

MIELE-ZOOM is the trade mark 
.I. for a new television development 
produced by the Garod Radio Corpo-
ration. Any such new development— 
whether by Garod or any other 

by Martin Clifford 

manufacturer—represents an addi-
tional source of income for the serv-
iceman. Modifications of existing 
television circuits are ordinarily very 
simple ( Tele-Zoom is no exception) 

RELAY 
COIL 

BRIGHTNESS 

ARM 

HORIZONTAL 
PEAKING 

20 FT TWO CONDUCTOR LEAD 

PO o o 
• 0 o 

o 
Om 

(3) - o o ---' 

REAR 
VIEW 

OF RELAY 

TO 

6.3V A- C 

VERTICAL SIZE 

T. Z. f 
NORMAL + 

4-
VERTICAL 
LINEARITY 

REMOTE 

CONTROL 

PUSH-
BUTTON 

SWITCH 

PRESTO-VISION CCOTROL BOX 

RELAY POSITION 

T Z - NON -ENERGIZED 
NORMAL— ENERGIZED 

Fig. 2 The diagram above shows the operation of the remote controi push button 
switch. Pressing the button slightly more than doubles the picture area on the screen 

but even simple circui require 
servicing and maintenanc 

In this Garod electronic 1evice ( on 
which patents are pendi g), a re-
mote-control button, called the "Pres-

Fig. 3 Above is c rcuit for automatic bright-
ness control, shown in the expanded position 
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to-Vision" button, is used to expand 
the picture from the normal rec-
tangle to an enlarged picture which 
makes use of the entire circular 
screen area. This is highly desirable 
when that portion of the picture 
which is of primary interest is cen-
tered on the screen. The picture size 
viewed in the expanded position is 
increased one and one-half times 
both in height and width over the 
normal rectangular picture and there-
fore the viewed image appears twice 
as large. As a matter of fact, press-
ing the " Presto-Vision" button does 
exactly that—it slightly more than 
doubles the picture area. 
A television picture, however, can-

not be arbitrarily enlarged . . . not 
without running into serious distor-
tion trouble. In the case of Tele-
Zoom, Garod engineers maintained a 
constant aspect ratio—that is, the 
ratio of image width to image height 
remains the same, whether or not the 
picture is in the expanded or un-
expanded position. 
By pressing the "Presto-Vision" 

button the picture can be changed 
from the expanded Tele-Zoom posi-
tion back again to the normal rec-
tangular size picture. The cord on 
the control unit is supplied in a 
standard length of 20 feet for ease in 
using the control romotely. In Fig. 
1 we see the expanded picture (pro-
duced by the Tele-Zoom feature) on 
the screen. Note that the entire cir-
cular area of the screen is used, thus 
producing the effect of a close-up. 

Ordinarily, expansion of a picture 
would mean a loss in brightness. You 
can easily test this for yourself by 
shining a flashlight on the wall. As 
you move forward, the light spot 
gets bigger, but is no longer as bright. 
The same thing holds true when mak 
ing a television picture bigger. 
Hence, in order to avoid a re-setting 
of the brightness control, Tele-Zoom 
automatically advances the brightness 
by just the right amount. An ad-
justment is also made at the same 
time in vertical size, linearity, and 
horizontal peaking. Now let's see 
what makes Tele-Zoom work. 

Remote Control 

First, let's take a look at the device 
which remotely controls Tele-Zoom. 
This is shown in Fig. 2. Here we 
have a little square box marked "re-
mote control push button switch." 
This is the "Presto-Vision" button 

te page 44 

6SN7 
HORIZONTAL 

BLOCK OSC.8 DISC 

C91 

820 —'— 
mmfd 

25K 
R 135 

NORMAL 
HORIZ 
PEAK 

ERGS 
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HORIZONTAL DAMPE H 

• 
TO H.V. 
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mmfd 

EIORIZ 
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DEFL 
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Fig. 4 Above is schematic diagram of the circuit for normal horizontal peaking snd 
expanded horizontal peaking. The circuit shown above is in the expanded position 

Fig. 5 Circuit diagram for normal vertical linearity and for vertical linearity when 
the picture is expanded. The diagram above is for a circuit in expanded position 

Fig. 6 Shown above i the circuit for normal vertical size and for expanded vertical size. 

As illustrated in the above diagram, the circuit is shown here in the expanded position 
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TT 
AUTOMATIC CONTROLS /  

by Matt Mandl 

-frequen 

•-volume 

AUTOMATIC CONTROLS ARE INCORPORATED IN 
MORE AND MORE TELEVISION RECEIVERS. THE 
TECHNICIAN MUST KNOW HOW THEY OPERATE 
AND HOW THEY ARE SERVICED AND ADJUSTED 

Fig. I Indicating how a.v.c. potential is secured frcm ratio f-m detector. This is the 
type circuit used with Belmont TV Receiver Model 22A2 I - 22AX2 I and Console 22AX22 

AN increasing numb r of tele-
vision manufactur rs are in-

corporating automatic con rol circuits 
in their receivers, becaus they sim-
plify tuning, reduce the number of 
front panel controls, an I maintain 
average picture backgrou d and vol-
ume at prescribed levels, t the same 
time such circuits are f material 
benefit to the technician ecause the 
various d-c voltages the establish 
for different signal leve s are ex-
tremely helpful in troubl • shooting, 
signal tracing, and alignii r. 
Automatic gain control automatic 

frequency control, and automatic 
volume control circuits a 1 work on 
the principle of rectifyin the radio 
frequency signal and usinr the aver-
age value of this ( I.e. to c( nrol other 
circuits. Essentially, all ; re derived 
through the detecting pro ess. Thus, 
with a.g.c. and a.v.c., if the signal 
strength from the station i tcreases, a 
greater d-c voltage will be developed, 
and a greater control exe cd on the 
other circuits. This voltagt is utilized 
to maintain the controlled circuits at 
a gain previously establis cd by the 
user of the set ; a.f.c., in sit ilar fash-
ion, employs the rectifie«I.c. pro-
duced at the f-m detector when the 
local oscillator drifts, to bring the 
oscillator back on frequenc 

Automatic Volume Control 

The ratio detector in th 
tion of television receiver 
self nicely to a.v.c. uses, t 
direct current established 
output is directly proporti 
signal strength of the 
ceived. Fig. 1 shows two 
mediate frequency stages 
by the a.v.c. voltage sec 
across the output of the 6 
detector. This is the type o 
cuit used in the Belmont 
receivers models 22A21, 22 
'Console 22AX22. The rati 
ages across R22 and R23 
varies with the frequency 
of the f-m signal, and th 
taken from across one of 
over-all voltage across th 
sistors, however, will remai 
as long as the incoming s 
nal remains at the same le 
pulses, and other type of 
modulation of short dur. 
absorbed .by the comparati 
5 mf capacitor, C31. Thus, 
tends to keep the voltage 
two resistors at a constant 
however, a nearby station is 

f-m sec-
lends it-
cause the 
across its 
nal to the 
ation re-
-nt inter-
con t rolled 
red from 
L5 ratio 
a.v.c. cir-
television 
X21 and 
of volt-

constantly 
variation 
audio is 

bese. The 
two re-
constant 
tion sig-
el.. Static 
mpl itude 
tion, are 
-ely large 
C31 also 
cross the 
alue. If, 
tuned in, 
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the increased signal strength charges 
C31 to a higher value, and this great-
er voltage appears across the two 
resistors. 
The a.v.c. voltage is taken from 

the top of R23 and fed back to the 
grids of the two i-f stages. This 
minus voltage adds to the bias on 
these tubes and thus controls the 
gain of these stages. A stronger sig-
nal ‘vill produce more bias, which in 
turn will decrease plate current flow 
and reduce the gain, thus bringing 
the volume back to the previous level. 
Pure (l.c. for the automatic volume 
control voltage is assured by use of 
the filter section, R24 and C100. 

Failure of the a.v.c. circuit to func-
tion properly may be due to several 
causes. The circuit from the top of 
R23 to the grids of the i-f tubes 
should be checked for continuity, to 
make sure the a.v.c. voltage has a 
closed circuit to the grids. C100 
should also be checked, especially for 
a short, because this would ground 
the a.v.c. potential. A faulty C31 
capacitor will not only affect a.v.c 
performance, but will allow static 
pulses to ride through the audio am-
plifiers, since the a-m suppression is 
d,pendent un this large value of C. 

Television Tuning Indicators 

)uMont I: A-103 010 d el s and 
Stromberg-Carlson Series 10-11 tele-
vision receivers, utilize the rectified 
voltage derived from the sound de-
tector to actuate the tuning indicator 
tube. Fig. 2 is typical of the circuit 
as employed by DuMont and others 
for the 6U5 "magic eve" tube, or the 
6AI.7 tuning indicator. In this case 
a discriminator, instead of a ratio de-
tector, is used for f-m, and this 
means that the voltage across R242 
and 1:243 is zero when no station is 
on the air. It is also zero if the station 
is on the air with an unmodulated 
carrier ; that is. no audio-causing fre-
quency modulation. 

If the station were on, and no 
sound transmitted, the magic eye 
tube would remain open if we had it 
connected across the two resistors. If 
the station is on the air, however, a 
voltage does exist across each re-
sistor, though the voltages would be 
equal and opposite to each other. The 
most logical place to take the voltage 
for the tuning indicator is, therefore, 
across one of these resistors, so that 
we can still get the eye to close when 
tuning in a station that is not at the 
moment sending sound. This is done 

INSIDE TUBE 
SOCKET ASSEMBLY 

LIMITER 

FM 
DISCRIMINATOR 

6AL 5 

TO 151 
AUDIO 
AMP 

C23I 8242 

It 321 

R32 

T C232 

1 C233 

11243 

Fig. 2 Voltage obtain ? cl from f-m di!criminator used for controlling magic eye tube. 
This is the type circuit used in Du Mont Television Receiver Model RA- 103 

Fig. 3 Showing how average values of picture detail vary, but sync pulses and blanking 
level reach same arnF litude for given station. ( A) weak station, ( B ) strong station 

TO GRID #TO GRIDS OF 
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Fig. 4 Sectional det oil of the automatic gain control circuit of the RCA television 
receiver models 87241, 87234, and 87244. Threshold control is used to control contrast 
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AG C 
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Fig. 5 Diagram of the front section of the RCA Television Receiver Mode 87241-

4 chassis top, showing the location of a.g.c. threshold control ( R-138), at upper right 
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PICTURE AND 
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COIL 
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Fig, 6 Top view of Philco Television Receiver Model 48-1000 chassis, showing loca-
tion of ''automatic level control of picture and sound -- R321, and a.f.c. test jack 

in the case of the discrimi ator shown 
in Fig. 2. Any audio variations 
which might be picked p by this 
line are again filtered out y the com-
bination of resistor-cap citor net-
work, R320 and C233. 321 is the 
rigid leak resistor of the US magic 
eye tube. 
As with all devices us g vacuum 

tubes, the latter should b checked at 
the first signs of any fa lty opera-
tion. If the tuning indicat r does not 
function and the tube c ecks good, 
the resistor inside the be socket 
assembly should be teste . This re-
sistor, about 1 megohm in value, may 
have opened or come loo from the 
soldered joints. As wit radio re-
ceiver magic eye asset blies, the 
socket at the end of the magic eye 
cable must be opened in rder to re-
place the resistor. The y ue of this 
resistor is rather critical and close 
tolerance rating should be aintained. 
Failure of the eye to close ompletely, 
or the closure overlappin means an 
incorrect value for thi resistor. 
Checks should also be m de on the 
other resistors and capaci ors of the 
circuit, particularly R320 nd C233. 

Automatic Gain Control 

Automatic gain contr 1 in tele-
vision receivers is similar o a.v.c. in 
a-m radios, inasmuch as b th control 
the gain of the i-f stages. I television 
we have come to associate a.g.c. with 
automatic picture control while we 
think of a.v.c. as having o do with 
volume control only. Act ally, a.v.c. 
is also an automatic gain ontrol de-
vice—the only difference being that 
one controls the gain of the sound 
i-f stages, and the other t e gain of 
the picture i-f stages. It s for this 
reason that some manu fact rers refer 
to the picture ( a.g.c.) ontrol as 
"automatic picture control to differ-
entiate it from automat c volume 
control. 
By controlling the gain f the pic-

ture i-f stages, the ave age back-
ground ( contrast) of the *cture can 
be maintained at a level et by the 
operator. Once the contr st control 
is set for a certain chan el, subse-
quent switching to anoth r channel 
will have little effect o contrast 
difference. This, of course, holds true 
only within reasonable li its, since 
the low level signal of a di tance sta-
tion cannot always be bro ght up to 
the level secured from a n arby high 
powered station, despite full gain 
from all i-f stages. 
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Because the a-m modulation per-
centage of the picture signal is not a 
constant value, the average voltage of 
this signal is ignored and the sync 
tips are used for a.g.c. purposes, as 
indicated in Fig. 3A. These tips are 
always brought to the same level by 
a particular station, regardless of pic-
ture detail change. The average value 
of the rectified sync tips is used for 
the controlling bias on the picture i-f 
stages. Tuning in another station 
with a stronger carrier, such as 
shown in Fig. 3B, gives an increase 
in the amplitude of the average a.g.c. 
voltage. Fig. 4 shows the a.g.c. sec-
tion of the new RCA Models 8T241, 
8T243, and 8T244 series of receivers. 
The sync pulses are rectified; then 
amplified so that they will have the 
proper potential for controlling the 
bias of the picture i-f stages. The 
a.g.c. threshold control is used to 
adjust the contrast so that the picture 
will not bend or tear when the user 
advances the contrast control too far 
(This is as though an extra volume 
control were placed inside a radio, so 
that the customer could never turn 
the radio up to where it would blast 
and distort.). 

In a number of television receivers 
both the sound and picture i-f ride 
through one or more common stages 
of amplification before the sound i-f 
is separated and channeled to its in-
dividual stages. In such cases the 
a.g.c. will have the dual function of 
controlling both picture and sound 
gain. This condition is aided by the 
fact that both sound and picture car-
riers are present in the r-f stage, 
which also is controlled by a.g.c. It 
is for this reason that Philco Cor-
poration calls their a.g.c. adjustment 
"Automatic Level Control of Picture 
and Sound." 

Fig. 5 shows a drawing of a sec-
tion of the chassis top of the RCA 
8T241 series of receivers, and indi-
cates location of the a.g.c. threshold 
control. Fig. 6 is a photograph of the 
Philco 48-1000 series of TV receivers 
(Code 122) showing the location of 
the Automatic level control on the left 
and the aligning test jack and a.f.c. 
test jack on the right. 

A.G.C. control adjustments should 
be made with the selector switch of 
the receiver set to the channel on 
which the strongest signal is received. 
The control adjustment should be set 
so that picture bending is moved, or 
reduced to a minimum, with the con-
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CONTROL 
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C 303 

304 

C 305 

C 307 

— 4306 

 V\    

307 

R209 R210 

C C 
308 203 212 

II I 

FM 
RATIO 

DE T ECTOR 

AFC 

TJU( 

TO 1st 
AUDIO 

AMPLIFIER 
S VOLUME 
CONTROL 

Fig. 
for 

7 Automatic frecuency control used by Philco. Circuit automatically compensates 
frequency drift f local oscillator, eliminating need for fine tuning control 

trast control advanced to maximum 
position. 

Control adjustments should not be 
made on a weak station because, if 
the control adjustment is set too far 
for a weak signal, the receiver may 
over-load when a strong signal is re-
ceived. In fringe areas, where it may 
be impossible to get the picture to 
bend even with contrast control 
turned to maximum, the control ad-
justment should be turned until the 
snow ( salt-and-pepper) effect in the 
picture becomes more noticeable, and 
then readjusted unfl the best signal 
to noise ratio secured. 

Automatic Frequency Control 

A.F.C. is not new, having been 
used in earlier radio receivers to pull 
the station in when the mechanical 
push-button arrangements did not 
provide the accuracy desired. When 
a.f.c. is used in television receivers, 
however, it serves the very useful 
purpose of eliminating the " fine tun-
ing control" on the front of the set. 
The fine tuning control is used to re-
tune the station manually when the 
local oscillator drifts; and the a.f.c. 
circuit functions in a similar manner, 
except that it does this automatically 
with electronic control. 

Fig. 7 shows the type circuit used 
by the Philco Corporation in its re-
ceivers. Briefly, the theory of opera-
tion is as follows: A 6J6 twin triode 
tube is used, one section comprising 
a modified Colpitts oscillator, and the 

other section a reactance modulator. 
The latter electronically controls the 
oscillator frequency, compensating 
automatically (and instantly) for any 
drift of the oscillator frequency or 
incoming-signal frequency. 
The oscillator drift is controlled by 

a direct current signal derived from 
the frequency modulation ratio de-
tector, where any deviation of the 
audio i-f center frequency develops 
a positive or negative voltage. This 
voltage, applied to the grid of the 
reactance modulator, swings the oscil-
lator frequency either lower or high-
er, so that it comes back to the cor-
rect intermediate frequency. The 
place where the a.f.c. voltage is ob-
tained from the f-m detector is zero 
volts when the i-f center frequency is 
correct. 

It must be noted that some manu-
facturers refer to their sound detec-
tors as "discriminators" while others 
differentiate between the two most 
commonly used f-m detectors, by re-
ferring to one type as a discriminator, 
and to the other "ratio detector." The 
two are somewhat different in circuit 
arrangement and servicing is simpli-
fied if these differences are kept in 
mind. The discriminator type of de-
tector requires a limiter stage before 
it in order to clip off amplitude mod-
ulation in the form of static or other 
types of electrical interference. The 
ratio detector does not require a limi-
ter, because a large capacity across 
the output effectively absorbs any 

—› to peg. 45 
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TELEVISION 

DESIGN 

by Engineering Department, Aerovox Corporation Reprinted by permission from the Aerovox Research Worker 

WHILE IT HAS NOT BEEN THE NORMAL POLICY OF RADIO MAIN-
TENANCE TO REPRINT ARTICLES, THE EDITORS FEEL THAT THIS 
DISCUSSION OF PRE-AMPLIFIERS WARRANTS AN EXCEPTION 

Fig. I A shows diagram of typical grounded- cathode triode circuit. When used at high 
gain, feedback causes oscillation. B shows grounded-orid triode, which is stable 

Fig. 2 The basic circuit of the 
followed by a grounded-grid triode. 

cascode amplifier. A grounded-cathode triode is 
Noise figure is improved over that of single pentode 

T E performance of a television 
receiver can usually be improved 

by the addition of a properly designed 
"booster" or pre-amplifier. This is 
especially true of one operating on 
the " fringe" of the transmitter serv-
ice area where the signal is weak. The 
"rural coverage area" is defined by 

the F.C.C. as being the region in 
which the transmitter signal strength 
is 5000 microvolts per meter or more. 
In areas where the atmospheric and 
man-made noise level is low, good re-
ception may be had with much lower 
signal strengths. Since few of the 
commercial medium- and low-priced 

television sets have more than one 
stage of r-f amplification preceding 
the mixer, owing to the con plcxity of 
gang-tuning additional ci cuits, the 
advantages to be gained b adding a 
Is igh-performance "outboar 1" r-f am-
plifier may include. 

1. Improved signal to no se ratio. 
2. Added gain. 
3. Better image rejectio 
4. More isolation agains local os-

cillator radiation. 
As is quite well known, the sensi-

tivity performance of any radio re-
ceiver is largely determin d by the 
characteristics of the first s age. This 
input circuit establishes the signal-to-
noise ratio of the receiver and thus 
ultimately determines the lit lit of de-
tectability of weak signals. I the first 
stage ( and more particularly the input 
circuit ) contributes noise vo tages due 
to thermal agitation and t be shot-
noise effects which are coin arable in 
magnitude to the received si nal volt-
age, both signal and noise voltages 
will be amplified equally y subse-
quent stages. Therefore, a nore im-
portant consideration than xtremely 
high gain in the first circ it is its 
noise characteristic. Of co irse, the 
input circuit must provide as much 
gain as is consistent with 1 w noise 
contribution. If it does not appreci-
ably raise the level of wea signals, 
then the noise figure of th second 
stage assumes importance. 
The design of the receiv r input 
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stage thus becomes a problem of find-
ing a suitable compromise between 
low noise performance and amplifica-
tion. Since the booster amplifier is to 
become the all-important input stage 
of the television receiver, a satisfac-
tory solution to this problem must be 
found in its design. 

Comparison of Tube Types 

ln selecting a tube compliment for 
an r-f pre-amplifier, the designer is 
invariably attracted by the low noise 
characteristic of the triodes. Pentode 
tubes contribute noise currents which 
are several times greater than those 
of triodes or triode-connected pen-
todes. This is because the random 
division of cathode current between 
the screen and plate elements of a 
pentode is a source of noice ( called 
"partition noise") just as the random 
fluctuations in cathode current in any 
tube is a source of noise. The "noise 
figure of merit" of a vacuum tube is 
expressed as its equivalent noise re-
sistance, i. e. the value of the actual 
resistor which would generate an 
equal noise level. Tubes with low 
equivalent resistance values generate 
the least noise. The values range from 
210 ohms for the 6J4 triode to over 
1800 ohms for the 6AK5 pentode. A 
6.\ K5 connected as a triode has an 
( quivalent noise resistance of only 
:'35 ohms. 
When used in broad band circuits, 

where the loading resistances are of 
necessity quite low, the triode is also 
capable of gains comparable to those 
achieved by pentodes. This is because 
the much higher internal resistance of 
the pentode dissipates much of its 
available power within the tube when 
it is used with heavily loaded ( low re-
sistance) output circuits. 

Circuit Types 

For these. reasons, the triode would 
seem a very logical choice for use in a 
television pre-amplifier. When used 

Fig. 4 Cascode circuit modified for use as a television booster. L3 has been eliminated 
and L2 is bear wound to provide a d-c path for cathode current of grounded grid-stage 

Fig. 3 Shown above is a typica I standard 
response curve for television r-f front ends 

in the conventional grounded-cathode 
circuit as shown in Fig. 1A, the triode 
has one serious disadvantage, how-
ever. The higher plate-to-cathode 
capacitance provides feed-back which 
causes instability in the form of os-
cillation when an attempt is made to 
use the triode at high gain. Neutral-
ization or special circuit configura-
tions may be used to reduce this tend-
ency. A triode connected as a 
grounded-grid amplifier, as shown in 
Fig. 11; is very stable since the grid is 
at r-f ground potential and acts as an 
electrostatic shield between the input 
and output circuits. The available 
gain is much less than that that ob-
tainable from the grounded-cathode 
circuit, however. since a degenrative 
effect takes place in the cathode cir-
cuit. A signal voltage which tends to 
make the cathode more negative with 
respect to the grounded-grid, and thus 
increase the plate current, is opposed 
since the increased plate current flows 
through the cathode resistor in such a 
direction as to make the cathode less 
negative. This effect reduces the gain 
and the sensitivity to weak signals. 

The input resistance of the 
grounded-grid amplifier is also very 
low compared with the grid input cir-
cuit. In a grounded-grid stage where 
the plate circuit is heavily loaded to 
achieve greater bandwidth, as would 
be the case in a television booster, the 
input resistance is approximately 
equal to the reciprocal of the tube 
transconductance expressed in ohms. 
Thus, a tube with a transconductance 
of 3300 microhms (.0033 ohms) 
would have an input resistance of 
roughly 1/.0033, or 300 ohms. This 
low value of resistance shunted across 
a tuned input circuit would cause it to 
be quite broad—about 50 megacycles 
—and hence would make tuning un-
necessary. This low input resistance 
feature of the grounded-gi-id ampli-
fier is used in several commercial 

television sets to directly match the 
300-ohm twin lead transmission line 
from the antenna. In a booster am-
plifier, such "wide open" input cir-
cuit tuning is considered to be detri-
mental since it provides no discrimi-
nation against off-channel, spurious 
signals and external noise. 

Therefore, if restricted to a single 
triode, the designer has a choice be-
tween the high gain grounded-cathode 
circuit with its inherent tendency 
toward oscillation, and the highly 
stable grounded-grid circuit with its 
lower gain and much less selective in-
put circuit. As far as noise figure is 
concerned, there is little difference be-
tween the two circuits, although the 
lower gain of the grounded-grid ar-
rangement may make the noise con-
tribution of the following stage as-
sume some importance. 

The Cascode Circuit 

The ideal solution would, of course, 
be a circuit combining the desirable 
features of both types discussed 
above, with the disadvantages of each 
eliminated. Such a high-gain, low-
noise stable circuit arrangement ( loes 
indeed exist in the special "cascode" 
amplifier which was developed by 
\\Tallman. Macnee, and Gadsden at 
the M.I.T. Radiation Laboratory in 
1944, and widely used as an inter-
mediate amplifier input circuit for 
radar receivers. The design described 
here is an adaptation of this circuit 
for use as a high-performance televis-
ion pre-selector. 
The basic circuit of the cascode 

amplifier is shown in Fig. 2. Two 
tubes are used ; a grounded-cathode 
triode followed by a grounded-grid 
triode. The two triodes ( or triode-
connected pentodes) used in this com-
bination give a gain only slightly bet-
ter than that obtainable from a single 
typical pentode. However, a con-
siderable improvement in the in liS(' 

to page 46 
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LOUDSPEAKERS IN LkalM 

RECEIVERS 

by J. Richard Johnson 

I N the previous article in this series 
we have traced the signal through 

the f-m receiver from the antenna 
to the output circuit of the a-f am-
plifier. We now consider the one re-
maining component, the loudspeaker, 
and our analysis of the receiver is 
complete. 

Loudspeakers in f-m receivers have 
the same purpose as loudspeakers in 
a-m receivers and are generally simi-
lar. This purpose is the conversion 
of a-f electric currents from the a-f 
amplifier into sound waves whose 
instantaneous pressure amplitude 
varies in the same way as the elec-
tric current amplitude in the am-
plifier output circuit. 

If all the intervening circuits have 
been properly adjusted, the sound 
waves emanating from the loud-
speakers should be quite similar to 
those which enter the microphone at 
the broadcasting studio of the re-
ceived station. However, in many 
cases it has been found desirable 
to make modification in the modula-
tion signal to suit the average per-
sonal taste as to frequency response. 
This is especially true in a-m broad-
cast receivers, in which the average 
listener leans toward over-accentua-
tion of the low frequency portion 
of the a-f range and a "bassy" sig-

Continuing our series on f-m re-
ceiver circuits, we go into a dis-
cussion of the loudspeaker, how 
it operates and how it is serviced 

nal. This tendency has probably de-
veloped from distortion effects in the 
higher frequency range which cause 
the listener unconsciously to want to 
eliminate this range and thus simul-
taneously eliminate much of the dis-
tortion. 

In f-m receivers, however, more at-
tention has been given to develop-
ment of proper response and a low 
percentage of distortion throughout 
the a-f range from 50 to 15,000 
cycles per second. It may now be 
said that, with modern components 
and equipment available, exact repro-
duction of the originally transmitted 
sound waves is a reasonable ideal. 

Loudspeaker Requirements 

The requirements of loudspeakers 
in f-ni receivers are in general some-
what more exacting than those for 
a-m broadcast receivers. But small 
table and midget model f-m receivers 
have the same types of loudspeakers 
as similar a-m models. For these, 
then, there is no need for special con-

sideration here. Rather, w are con-
cerned with the larger, ore elab-
orate f-m receiver in whi h repro-
duction is expected to m et nearly 
all the higher standards pos ible with 
the f-m system. 

For such a receiver he loud-
speaker system must be c pable of 
doing full justice to the lo distor-
tion and extended frequenc response 
preserved in the receivin circuits 
themselves. 

Problems in f-m recei er loud-
speakers are concerned ma nly with 
the increased frequency response 
range and minimizing of armonic 
and intermodulation distort on. The 
latter two factors are relat d to the 
first, since a wider freq ency re-
sponse allows the high f req ency dis-
tortion components to pas as well 
as the desired original hi her fre-
quency components of the signal. 

For instance, a loudspeak r which 
does not reproduce signal cot wonents 
above 5,000 cps automatica ly filters 
out any harmonics of sig al com-
ponent fundamentals betwe It 2,500 
and 5,000 cps, as shown i Fig. 1. 
A wider pass band allows ore dis-
tortion to be reproduced, p oviding, 
of course, it is present in t e signal 
or introduced somewhere a ong the 
line. 
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The loudspeakers used in the elab-
orate types of f-m receivers are 
ordinarily specially designed for low 
distortion, good frequency response 
and considerable power handling 
capability, even though their appear-
ance is very similar to that of other, 
less rigidly designed types. 

The common "garden" variety of 
loudspeaker reproduces a range from 
about 200 cps to 4,000 cps with a 
reasonably low distortion percentage, 
but with wide variation in different 
types. Moreover, most of the less 
expensive speakers are subject to 
numerous resonance frequencies 
which cause the response curve to 
have sudden jumps or peaks and thus 
add to frequency distortion. 

Single loudspeakers used in some 
of the better f-m receivers are ca-
pable of reproducing signal com-
ponents from 60 to 10,000 cps with 
distortion in the order of no more 
than five percent. 

Differences in Physical 
Appearance 

Single loudspeaker units of high 
fidelity characteristics generally have 
large field coils and magnetic cores, 
or, in the permanent-magnet type, 
large magnets. Better general work-
manship in the constructional details 
than in cheaper types is also often 
discernible. 

Otherwise, single high fidelity 
loudspeakers are very similar in ap-
pearance to the less rigidly designed 
types. 

Diameter Over-emphasis 

"HI, it. is a tendency among radio 

men to overemphasize the importance 
of large cone diameters for high 
quality reproduction. Actually the 
size of the cone has an influence on 
only one factor, that is the "cutoff" 
frequency, which is the lowest fre-
quency reproducible with the speaker. 
It also has an indirect bearing on 
the efficiency. However, cones as 
small as eight inches in diameter are 
giving superb performance, compet-
ing in many installations with 12-
and 15-inch models. The smaller 
diameter models have the advantage 
that baffling and mounting are much 
simplified. 

Dual Loudspeakers 

The use of more than one loud-
speaker unit in one receiver is not 
frequently encountered. One ar-
rangement includes two speakers 
mounted alongside each other, as in 
the General Electric "Musaphonic" 
models (RADIO MAINTENANCE, Feb-
ruary 1949). This gives better dis-
tribution of sound than a single 
speaker and allows each speaker to 
operate well below its maximum 
power capabilities for improved qual-
ity of reproduction. The voice coils 
of these speakers are connected in 
parallel and no dividing network is 
necessary. 

Only one or two commercial receiv-
er models have dual loudspeakers, 
that is, loudspeaker systems in which 
separate assemblies are used for re-
production of the high and low 

frequency components respectively. 
However, these loudspeakers find 
ready use in custom installations. 
These installations offer good busi-

ness possibilities to the serviceman, 
so a brief review of types of dual 
loudspeakers is given here. 

Woofers and Tweeters 

The original dual system employs 
completely separate loudspeakers for 
the high and low frequency ranges. 
With this arrangement, the speak-
ers are designed for maximum ef-
ficiency and minimum distortion 
within the relatively narrow fre-
quency range each has to cover. 

The low frequency speaker is re-
ferred to as a "woofer" and the high 
frequency speaker as a "tweeter." 
The woofer is usually a rather large 
diameter cone speaker designed to 
reproduce the lower frequency range 
with a minimum of distortion. The 
tweeter, which handles only high 
frequency signal components, is 
physically relatively small, since the 
cutoff frequency, or low frequency 
limit, can be quite high and more 
efficiency can be obtained on the 
higher frequencies with a smaller as-
sembly. 
With the simple cone radiator 

construction, such as is used for the 
woofer, the high frequency signal 
components have a marked direc-
tional characteristic. These signal 
components are radiated in a rela-

tively narrow beam around the axis 
of the cone, as shown in Fig. 2. 
On the other hand, the low fre-
quency signal components are much 
more uniformly distributed. The re-
sult is, that unless special measures 
are taken to distribute the high fre-
quency radiation, a listener located 
to the side of the cone hears very 

VERY FEW HF COMP 
MOSTLY LF COMP 

HIGH FREQUENCY COMPONENTS 
AND LOW FREQUENCY COMPONENTS 

VERY FEW HF COMP 
MOSTLY LE COMP 

Fig. 1 The above diagram illustrates how a loudspeaker system Fig. 2 A typical woofer-tweeter combination loudspeaker. High 

which does not reproduce high frequencies may ireprove reception frequency components are radiated in narrow beam around cone 

RADIO MAINTENANCE • MAY 1949 19 



Fig. 3 Shown above is an Altec Lansing 

speaker. Such horns are used for better d;s-

tribution of high frequency components 

few high frequency c(imp(inetits, 
while only the listener located di-
rectly in front hears the proper pro-

portion between the high and low 
frequency ranges. 

To overcome this tendency, the 
radiating devices on tweeters are 
usually specially designed to increase 
the angle of distribution of the high 
frequency sound. One such an ar-
rangement is the cellular horn illus-
trated in Fig. 3. The horn is di-
vided into small separate sections: 
the output of each section is directed 
at a slightly different angle, the side 
sections directing the acoustic energy 
at the greatest angle from the cone 

axis. Sometimes a pair of small 
horns, each directed at an angle are 
used. 

Tweeters are available as part of 

a particular loudspeaker system, or, 
if a good woofer is available, the 

custom builder may buy a tweeter to 
add to the woofer. Types are avail-
able which can be mounted inside a 
receiver or speaker cabinet or others 
which can be placed on the top of 
the radio cabinet. 

Combination Dual Speaker Types 

Loudspeakers in high fidelity in-
stallations often employ dual types 

in which the woofer and tweeter 
units are physically combined al-
though separate in function. One 
of the most common of these is the 
coaxial type illustrated in Fig. 4. The 

Fig. 4 This Jensen coaxial speaker shows 

how woofer and tweeter units are physically 

combined, though functioning separately 

small tweeter unit is built into the 
center portion of the woofer pole 
piece. Separate voice coils and driver 
units are employed. Such an ar-
rangement is available in either the 
tweeter single horn or the cellular 
tweeter horn styles. 

Another type of dual combination 
is the one which uses a completely 
separate tweeter mounted in troll( 

of the ‘voofer cone, as illustrated 
in Fig. 5. 

The above type of dual speakers 
all have a separate electrical system 
(separate voice coils as well as sep-

arate mechanical systems ( separate 
cones or horns). Another popular 
type, in which only a single voice 
coil is required for two mechanical 
assemblies is the "diacone" arrange-
ment. The principle is illustrated in 

Fig. 6. The woofer portion is quite 
conventional. The tweeter is a small 
diaphragm assembly mounted in the 

center of the wooer cone and 
coupled to the woofer cone by means 
of a piece of material which has the 
property of transmitting high fre-
quency signal components from the 
woofer cone to the diaphragm. This 
mechanical connection between the 
two radiators discriminates against 
low frequency signal components and 
thus acts as a high pass filter, con-
serving most of the low frequency 
energy to operate the large woofer 
cone. 

Fig. 5 The dual combination sneaker illus-

trated above has its complet separate 

tweeter unit mounted in front of ioofer cone 

Dividing Networks 

In order that the full • a 
of the dual type of loudspc 

tern be obtained, a dividing 
must be used. This is tru 
types except the diacone 
mentioned, in which the in 
connection between the high 
frequency radiators aLts as 

dividing network. 

vantages 
tker sys-
net work 
with all 
ype last 
•chanical 
and low 
its own 

Ft,r loudspeakers in wl ich two 
separate voice coils are us (1. how-

ever, it is necessary for pi oper ef-
ficiency that the a-f signa output 
of the receiver or amplifie be di-
vided into two parts, acco -ding to 
frequency range. A cell; in fre-
quency, which is to be the dividing 
line between the high and ow fre-

quency ranges, is chosen by the de-
signer of the speaker syst ni, and 
is called the cross-over fr quency. 

This may be defined as he fre-
quency at which the dividing letwork 
has the same response for ie high 
frequency output circuit as for the 
low frequency output circu t. At 

frequencies above this cr ss-over 

value, the tweeter receives ni re sig-

nal than the woofer, at fre uencies 

below it, the woofer receivts more 
signal. 

Fig. 7 illustrates the geler 1 prin-

ciple involved and how the : 4 sig-

nal is divided into two . parate 

ranges. There are two MI It ter-

20 MAY 1949 • RADIO MAINTENANCE 



minais on the divider network, to 
which the signal from the amplifier 
is applied. There are usually four 
terminals at the output of the di-
vider network ; two of these ter-
minals connect to the tweeter voice 
coil while the other two connect to 
the woofer voice coil. The ideal 
of a well-designed dividing network 
is to feed all the signal components 
with frequencies higher than the 
cross-over value to the tweeter and 
all those having lower frequencies 
to the woofer. Actually, nothing is 
ideal and practical networks are a 
compromise arrangement in which 
the response is something like that 
illustrated in the graph of Fig. 8. 

The design of the dividing net-
work filters in commercial installa-
tions is quite technical and special 
components of odd values are often 
used. The average serviceman will 
ordinarily not be called upon to make 
any changes or adjustments inside 
the networks he encounters. Since 
failures of components and other 
breakdowns in dividing networks are 
extremely rare, the serviceman is con-
cerned mainly with checking external 
connections and understanding over-

all operation. 

Generally the same servicing ap-

proach is applicable as would be used 
for ans' dynamic loudspeaker. How-
ever, in the dual types, special de-
sign features introduce delicate ad-
justments beyond the scope of the 
general technician. The serviceman 
will probably find that custom instal-
lations and checking of high fidelity 
installations will be his main contacts 
with this type of equipment. In 
such cases, it is almost certainly more 
profitable not to attempt to repair 
defects in the more elaborate speaker 

assemblies himself, but to replace the 
units when such defects occur, un-
less some simple obvious defect is 

repairable in a short time. 

We have now completed our cir-
cuit description of the f-m receiver 
from the antenna to the loudspeaker, 
considering those details of technical 
information which are useful to thu 
service technician in making his 
everyday repairs. We now turn to 

the proper technique of alignment of 
these receivers, and our next article 

in this series will concern itself with 
this subject. e e 

WOOFER CONE 

HF DIAPHRAGM 
RADIATOR 

Fig. 6 In this " diacone" arrangement, the tweeter is a small diaphragm mounted in the 

center of the woofer cone. Only a single voice coil is required for this type speaker. 

AF 
AMPLIFIER 

TOTAL SIGNAL 
OUTPUT OF A F 

AMPLIFIER 

TWEETE;_, 

WOOFER 

Fig. 7 Above diagram shows how dividing network separates the high frequency and low 

frequency components of the a-f signal for application to tweeter and woofer respectively 

WOOFER SIGNAL 

F FREQUENCY 
11 
CROSS— OVER FREQUENCY 

TWEETER SIGNAL 

Fig. 8 Typical resDonse curve for a divider network. In the ideal network all signal com-

ponents with frequencies higher than the cross-over value are fed to the tweetee 
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. AND HOW po> 
;;Ote comE TO 
KNOW Or THIS 
SHOP, MADAM? 

WELL,YoUSEE... ONE OF THE GIRLS 
1N MY BRIDGE_ CLUB HAS AcatkoiµER 
WHO KNOWS P MAN yJNO NEEDED 
A NEW 6L6 AND Ills COUSIN sait' 
wHy Nor TRY THis PLACE ON 
MAIN STREET AND DID AND 
Erc.. erc, 

000 

CHECKING AD RETURNS and 

some tips on direct- mail 
by Victor M. Turner Advertising Manager, Radio Maintenance 

CHECK ON EVERY AD YOU RUN AND DON'T PLACE AN 
AD OR MAIL A PROMOTION LETTER WITHOUT HAVING 
A MEANS OF KNOWING WHAT ITS EFFECT WILL BE 

DEPT e... 'MATS TI:IE MORNINIG 
CHRONICLE. AD— OR WAS IT THE 
suNDAY PRESS?„„ NO - AT" 
WAS my APRIL ER, 

LETS SEE..... 

AS we said before in t 
and as you no dou 

know if you've done any a 
checking the " return" of 
ments is not an easy matte 
Making certain of the 

your ads is very importai 
because it influences your f 
vertising campaigns. Neve 
ad blindly and without soi 
of ascertaining its effective 
cause, unless you know 
promotion is doing for y 
ness, you cannot hope to p 
efficient campaign; and you 
cannot afford to continue p 
advertising that is not pu 
you. 

There are several ways n which 
you can tally the returns of dvertis-
ing. 
One of the most obv ous, of 

course, is to ask the new ustomer 
how he came to select your hop for 
his trade. Many business rms do 
this while taking down the ame of 
the customer. This is, how ver, by 
no means a necessarily accurate 
check, although it does give enerally 
a fair indication of the infl ence of 
your advertising. It is not a together 
accurate because, as all rese rch or-
ganizations can testify, dire t ques-
tioning does not always mee with a 
reliable answer. Incorrect ans-vers 
are not always due to the et that 
people naturally and delibera ely give 
wrong or evasive replies, but because 
they do not remember in ma y cases 
what made them choose this particu-
lar shop. Sometimes they c nie into 
the shop weeks after they h ve seen 
the ad, and naturally don recall 
much about it. 

The Key 
The most common and mos widely 

used means of checking the r turn of 
advertisements is by "keyin ." This 
is the system whereby ads, p aced in 
several different media, a each 
equipped with a different "ke ." This 
key is usually inserted in the ddress 
of the firm or in a coupon w ere the 
reader is given some inducet ent to 
write. 
For example, if you have 

as a free giveaway, you mi 
near the bottom of the ad: " 
yours, free, simply by writin 
A, Jenkins Radio Shop." If th 
placed in two different new 
at one time, the ad in one ne 
would have "Dept. A" in the 
and the ad in the other woul 

is series, 
already 

vertising, 
dvertise-

esults of 
to you, 
ture ad-
place an 
e means 
ess. Be-
hat your 
ur 13usi-
epare an 
certainly 
ying for 
ling for 

n item 
ht say 
his is 
Dept. 
s ad is 
papers 
spaper 
ddress 
have 
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"Dept. B". Then, as the letters 
come in, you can see which news-
paper gives you the most response. 

If you supply a coupon in the ad, 
for the reader to fill out when ask-
ing for the free souvenir, then you 
may have a number set in one corner 
of the coupon, and this will serve as 
a key. 

• The practice of keying ads is used 
not only to test the influence of the 
newspapers or periodicals, but also 
to test the effectiveness of your own 
advertising technique. If you are 
not sure as to the right copy or head-
line approach to use in a campaign 
you can test the results of each by 
putting both ads into circulations and 
key them differently. Your direct-
mail advertising should also be keyed. 
Do not put the same reply card in 
two successive mailings without 
changing the key. 

Problems of Checking Returns 

replies you get to the total circula-
tion of the paper or periodical in 
which the ad appeared, or to the to-
tal number of pieces which were sent 
out in a mailing. 

Usually, a good percentage of re-
turn can vary from one half of one 
percent to five or ten percent, depend-
ing on the nature of the product or 
service sold in the ad. Since you are 
not selling a product which can be 
ordered by mail ( such as a book, or 
a correspondence course), the num-
ber of replies you get to an offer of 
a free giveaway does not represent 
the total number of persons who have 
read your ad and selected you as the 
man to whom to entrust their radio 
for repair when the need arises. 
Since a giveaway will not only 
prompt action on the part of some 
of your prospective customers, this 
must be kept in mind in anticipating 
the percentage of replies received. 

IT SAYS IN THE PAPER 
ygtfRE GIViNG- AWA y 
FREE SOUVENIRS,., 
WELL WE WANT 
SOfAE, HEY! owE 
CNOCOLATE 

The returns you get from these 
keyed ads must 1.3e checked carefully, 
taking several factors into considera-
tion. If you are testing the pulling 
power of one newspaper against an-
other, the test ads should be inserted 
simultaneously for maximum ac-
curacy in the tally. If one ad appears 
one day and the other on the follow-
ing day, a timing factor will enter 
the picture, and will throw off the 
result seriously. The different days 
of the week, the different weeks and 
months in a year, all affect advertis-
ing returns. An ad appearing on a 
Monday of the first week in a month 
will have different effects from an 
ad inserted on the Monday of the 
second week of that month. 

Another factor to consider is the 
proper percentage of return which 
should be considered too. This per-
centage of return is that number of 

ONE 
t•IILL.A. 

On the other hand, not every person 
who sends in for the free item will 
prove to be a cash customer later on; 
but this can be due to negligence on 
your part in not priming him enough 
with direct-mail follow-ups. ( Every 
name that comes into your hands 
should be considered a fortunate and 
valuable treasure, to be added to your 
mailing list.) 

If you are giving away a free item, 
it is primarily a device to arouse in-
terest and to provide you with a 
means of checking your advertising 
Your main purpose is of course to 
impress the reader with your radio 
servicing ability. For this reason, 
the announcement of any giveaway 
should not be the most dominant 
thing in the advertisement. If it is 
mentioned toward the bottom of the 
ad in small type, you may be more 
certain that the person sending for it 

has read the main text of your ad. 

Combining all these facts—the pos-
sible average fraction of a media's 
readers that will see your ad—the 
percentage of this group that will act 
upon it immediately—and the group 
that will not respond immediately but 
intends to use your services—we may 
assume that with a small giveaway of 
moderate interest value, you should 
expect a return of from one to three 
percent if you are placing your ads 
intelligently and are using good copy 
and layout. 

If this percentage is not reached, 
then you must improve your adver-
tising technique or find other media 
in which to place your ads. 

But before forming any conclu-
sions on the effectiveness of your 
campaign, make very sure that you 
are tabulating your ad returns ac-
curately and carefully. 

TwE POST ofFICE 
RESPECTFULLY 
RECZUEsT5 YOU 
TO MAKE YOUR 
AP5 LESS ORCE-
PUL. WE CANT 
ÇTAs -rws 
SUDDEN INFLUX 
OF MAIL ON 
THIS RUN... 

Direct-Mail Advertising 

There are some techniques that are 
in successful use in direct-mail ad-
vertising today. You should keep 
them in mind when preparing your 
mailing pieces. 

Basically, a mailing piece should be 
made to resemble an individually ad-
dressed letter or postcard as closely 
as possible. This resemblance should 
cover both the text which is used and 
the reproduction which is made. 

One of the most effective combina-
tions ( using an envelope) is a type-
written letter and a printed sheet or 
f older. 

The letter should be produced to 
appear individually typed with a sig-
nature printed in blue for maximum 
effect. It should be written in a per-
sonal style to the reader. The style 

fe page 33 
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WHAT'S In A  numE? 

P-11-0-H-T 
by Jack Bedford 

READ HOW THIS SERVICE TECHNICIAN IMPROVED HIS BUSINESS BY A VERY SIMPLE METHOD YOU TOO CAN USE 

W I I EN I arrived at the South 
Berkeley Repair Shop, Bill 

was busy helping customers. My 
turn came and I briefly told him 
that I wanted an interview on the 
secret of his successful shop opera-
tion. Since there were others wait-
ing in the shop, I suggested that I 
delay the interview until he had 
more time. 

While I was waiting for the inter-
view, I discovered the reason for 
Bill's success. 

Bill didn't do business on cut rate 
prices. His shop was not out of the 
ordinary. The location was just aver-
age, but customers were actually go-
ing out of their way to bring in re-
pair work for Bill. 
Why? 

Because there is a friendly atmos-
phere in Bill's shop. 

Yes, this is the secret of Bill's suc-
cessful operation. He creates a 
friendly atmosphere in the shop and 
people enjoy doing business with 
him. He makes all of his customers 
feel welcome and that they are his 
• friends. Waiting doesn't seem too 
long in a friendly service store. 
How does Bill create this friendly 

atmosphere? He greets his custo-
mers by their name. 
While T was waiting for the inter-

view, he took care of eight custo-
mers. Seven of these he called by 
name in a friendly greeting when 
they entered. The eighth was a new 
customer, but before this man left 
he was called by his name, Mr. Ben-
nett, no less than six times. 

Does calling customers by their 
name pay off in increased business? 

It certainly does for Bill. In the 
last year his service income has more 
than doubled. He actually has more 
business than he can handle. The 
friendly atmosphere in his shop 
which he creates by calling his cus-
tomers by name has paid off in hand-
some dividends. 

All service shop operators can in-
crease their service income by creat-
ing a friendly atmosphere in their 
shops. Calling customers by their 
names does a great deal to improve 
the customer relations of a service 
shop. A little earnest effort in learn-
ing and remembering customers' 
names will encourage customers to 
do business with you. 
Many servicemen say that they 

can't remember their customers' 
names. But they can. It is not a 
difficult task if the following sugges-
tions are used. The application of 
these principles will make remember-
ing names a pleasant pastime rather 
than a business hazard. 

Want to remember 
customers names 

This step in the memory • process 
shouldn't prove too difficult. If a 
vivid impression is made of the 
sound of the cash register ringing to 
the tulle of customers' names, a natu-
ral desire is created to remember 
names. Anyone can remember things 
if he sees some reason for the 
memory work. The reason in this 
case is that it will create a friendly 

atmosphere in the service s lop. This 
in turn will produce profits 

Ask new customers their names 

This is just a natural 
tional opener, and it can 
thought of trying to sell the 
some extra service. People 
don't mind talking about t 
names. A little practice on 
and you will become an 
asking people their nao 
getting them to talk about th 
It is easier to sell extra ser 
parts to a talking customer 
one that is silent. 

onversa-
rase the 
-ustomer 
naturally 
eir own 
this rule 
xpert at 
es and 
mselves. 
ice and 
than to 

Understand the customer's name 

If the name isn't clear w en 
first ask the customer his n nie, ask 
him to repeat it. It is muc better 
to get a clear impression of he cus-
tomer's name at first than to run the 
risk of mispronouncing it la r. Ask 
the customer how he spells h s name 
if it is not clear. If it is nusual, 
make some comment about 

For example, Mr. Bennet 
double 'n' and a double 't' 
name. Some appropriate c 
on the name will clear up a 
impression that results fro 
hearing the name distinctly a 

Concentrate on the name 

After getting the name 
service work order, make an 
to eliminate all other thought 
the mind for a brief instant. 
only of the name and the cu 
Focus attention on the name 

has a 
in his 
mment 
y hazy 
ni not 
first. 

n the 
effort 
from 

Think 
omer. 
and it 

1 
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First, find out the name of your new customer 

will be indelibly impressed on your 
•- memory. This is the most difficult 
of steps in the memory process, but 
with practice it can be developed. 

Repeat the name several times 

Repetition is one of the oldest 
methods used in memory work. 

. Many things that we remember have 
• been accomplished by the process of 
. repeating. To remember the cus-

. tomer's name, repeat it several time-
- . during his first visit to the shop. Bill t 

.:• - repeated the new customer's name, , . 
• Mr. Bennett, six times while making 

out his service order. 

I Associate the name 
with the customer 

This can be accomplished by learn-

... IT ALL RixED NOW, MR. BIGHT, 

DOESN'T IT PLAY GEAUTI FULLY, MR. 

BIGHT? THAT'LL. BE 1'2 MR. BIGHT. 

Be sure to get the spelling of that name right 

ing something about the customer 
and his interests. Always look for 
the good points in this association be-
cause it is easier to remember pleas-
ant associations than those which are 
unpleasant. With a little practice on 
this rule, it will soon become an easy 
matter to associate the customer's 
name with something favorable about 

him. 

Review the name periodically 

If the customer is greeted by his 
name after a long absence from the 
service shop, his visits will probably 
become more and more frequent. To 
remember a name over a period of 
time it is best to write the name on a 
card and review the cards occasion-

Then concentrate on it so you won't forget it 

ally. Most service shops have a 
permanent record card that will serve 
the purpose for recording the cus-
tomer's name and other helpful in-
formation. 
'When reviewing the cards, it often 

proves helpful to picture the custo-
mer. Bill keeps a card file of the 
names and service work clone of all 
his customers. He makes it a prac-
tice to review these at least once a 
month. In this way he has developed 
his memory for the names of his 
new customers. 

Yes, a friendly atmosphere can be 
created in a service shop by remem-
bering customers' names. The 
friendly shop is the shop that en-
joys increased service orders and 
profits. e' 

And now repeat it to the customer a few times After he leaves, associate him and his name 
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AC- DC models, as this Federal receiver, will constitute the new technician's first jobs 

AC-DC Hints for the 

New Service Technician 
by Richard Laurence 

THE ANSWERS TO SOME OF THE PROBLEMS YOU WILL 
MEET WHEN STARTING YOUR RADIO SERVICE CAREER 

TI I F. beginner-serviceman in the 
average community will find that 

a very large percentage of his work 
will be on inexpensive table model 
radios. This is natural, because the 
people with large, costly receivers 
will tend to shy away from him until 
he has established a reputation of 
being honest and competent. Most 
table models were transformer oper-
ated a decade ago; but the series type 
a-c/d-c power supply is practically 
standard in the $15-$20 class radios 
of today. Since he will have to deal 
with so many a-c/d-c receivers, the 
new serviceman should learn to 
recognize and correct typical faults 

without going through time consum-
ing troubleshooting procedures. It 
will enable him to turn out a much 
larger ( and more profitable) volume 
of work. 

Burnt out tubes are much more 
common in these radios than is the 
case with a straight a-c power supply. 
If the receiver will not light up 
when turned on, you can be almost 
certain that one of the heaters has 
opened up. The fastest way to dis-
cover the bad one is to take the tubes 
out one at a time and test the filament 
for continuity with an ohmmeter. 
After looking up the pin connections 
of typical tube lineups a few times, 

you will know them y heart, and 
can service the averag job of this 
kind in three to five m flutes. If the 
radio is fairly new, you will probably 
not need to do any fur her work; if 
it is five or six years ol , it may pay 
you to test the rest of t e tubes in a 
tube tester in the hope f selling the 
owner on the idea of eplacing the 
weak ones. Most moder series recti-
fier tubes have a filam nt tap that 
runs the dial light; in t e 35Z5 this 
is connected between pi s three and 
two. Always test this t p for con-
tinuity, as well as the in filament 
(pins two and seven). ther types 
have different pin conn ctions, but 
the idea is the saine. 

Open Filter Condenser 

ipening up ut. the fille condenser 
is another common troub e. You can 
spot these at once; ther will be a 
loud hum, even with vol me turned 
all the way down, and re eption will 
be weak and distorted, as f someone 
were talking with his mo ith full of 
water. You will need a g od supply 
of 20-50 inf 150-volt elect olytics for 
these replacements. Most f the orig-
inal filters will be in a si gle block. 
You should replace all sect ons of the 
block, either with single ondensers 
or a similar block, and it L consider-
ably cheaper to buy r lacement 
blocks. Sometimes the filte s become Z. 
leaky instead of open. In this case, 
hum will be more normal, and dis-
tortion not noticeable; but reception 
will be weak. You can spo these by 
measuring plate supply y ltage. It 
will be fifty to sixty volts d- instead 
of the usual 80-100. If new filters do 
not bring your supply volt ge up to 
normal, try a new rectifier t be, even 
though the old one tests o. . I have 
found that it pays to buy only the 
best in filter condensers. T e cheap 
ones cause you much more nef and 
ill will than the few pennies -ou save 
are worth. 

Modulation Hum 

Another common trouble i inol.u-
lation hum. You will hear t is only 
when a station is tuned in, a d turn-
ing down the volume decreas s it. An 
.05 mf, 600-volt paper c denser 
from the rectifier plate to minus 
will cure nearly every case of this 
type. Sometimes the chassi is B 
minus, and sometimes it is a c mmon 
bus wire, isolated from the hassis. 
For this reason I always con ect the 
low end of the condenser to he re-
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ceiver side of the on-off switch, since 
it is invariably a B minus point (this 
is true only of a-c/d-c receivers, not 
of those that have an a-c transformer 
or a voltage doubler). The condenser 
can also be connected between the 
rectifier plate and cathode. Usually 
the trouble will be caused by the orig-
inal condenser having opened up, or 
it may have been left out altogether 
for reasons of economy. About once 
in two hundred radios, you will find 
this condenser shorted. This burns 
out the rectifier tube, and is worth 
checking for if you find a radio with 
this tube open. I ruined two new 
35Z5s the other day when I was tired 
and in a hurry and failed to check 
this condenser. 

Shorted bypass paper condensers 
are very rare in a-c/d-c receivers be-
cause of the low working voltage and 
the absence of surges. When you do 
find one, it will generally be the con-
denser discussed above, the coupler 
between the first audio tube and the 
output tube, or the bypass between 
the output plate and B minus. The 
filter condensers in an a-c/d-c receiv-
er short out with about the sanie 
regularity as in any other type of 
radio. 

Intermittent Reception 

You will run across many cases of 
intermittent reception. These fall in-
to two classes. 

1. The radio stops working com-
pletely for varying periods of time, 
the light goes out of the tubes, and it 
acts just as if it had been turned off. 

2. The radio stays on and hums 
normally, but there is no reception 
or extremely weak reception. 
The first type intermittent is rela-

tively easy to diagnose. Just turn the 
chassis upside down and connect an 
a-c voltmeter ( if you are using a-c 
current) to the two ends of the line 
cord inside the radio. If the reading 
remains normal when the radio quits, 
you can clear the cord and plug, and 
start looking for a tube whose fila-
ment is opening up from time to 
time. Connect the a-c voltmeter across 
the filament prongs of each tube in 
turn. I f there is no reading ( with the 
set dea(l) the tube is o. k. When you 
find a tube with full line voltage 
reading across the filament, you have 
found the open one. The sanie pro-
cedure applies to series dropping re-
sistors if there are any in the re-

-• to page 46 

Model 260 in 
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roll top 
Oefrying case 
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SIMPSON ELECTRIC COMPANY 
5200 5218 W KInre S Chicago s'4. III. lo Canada Bach- Simpson, lid , London, Ont. 

RANGES at 20,000 ohms per volt DC, 1000 ohms per volt AC 
VOLTS: AC & DC-2.5, 10, 50, 250, 1,000, 5,000 
DC CURRENT: 10, 100,500 MA- 10 AMP-100 MICRO AMP 
OHMS: 0-2,000 (12 center), 0-200,000 (1200 center), 0-20 MEGOHMS (120,000 ohms center) 

DECIBELS: (5 ranges) — 10 to +52 DB 
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Some techniques developed by a 
practicing technician which can 
save you time, labor, and effort 

by O. J. McDaniel 
Mack's Radio Service 

TN M servicing work on home 
à and car radios I have found the 
use of an ammeter very efficient. 
This testing procedure, employing an 
a-c ammeter for home radios and a 
d-c ammeter for automobile sets, has 
resulted in a saving of time and 
labor. And although the ammeter is 
not an instrument which will solve 
all servicing problems, it has, in nine 
out of ten cases, indicated the faulty 
part in a receiver. 

The idea underlying- the use of the 
ammeter for testing purposes is very 
simple. The normal power consump-
tion of a receiver is either given on 
the name plate on the chassis, or on 
the schematic diagram for that re-
ceiver. I f the actual power consump-
tion, as determined with the meter, 
does not correspond to the specifica-
tions. faulty operation is indicated. 
livconverting power consumption, as 
specified for the receiKer, into am-
peres by using the formula. 

\V 

I — 
E 

where I amperes, W =- watts, 
and F volts, a direct comparison 
between actual and specified power 
consumption can be made. 

If a receiver has become inopera-
tive, some component has broken 
down. The trouble may be shorted 
filters, bypass condensers, shorted 
power transformers, burned-out out-
put transformers, burned-out field 
coils, (men filaments, etc. 
With a little study and practice of 

this test procedure, the ammeter ‘vill 
indicate in many instances the fault 
of the receiver. However, you must 
keep in mind that it will not tell 
everything. 

Home Radios 

For servicing home radios, it is 

•Seculece 
«tad eíe 
iloitemetei 

Fig. I Shown at left is schematic of a-c ammeter as mounted in the panel. The neon 
tester is used for the examination of capacitors. The d-c ammeter is shown at right 

best to use a 0-1 ampere a-c tnehT. 
It is more sensitive than the larger 
ones, and therefore more efficient. 
The range of this meter is about 115 
vans, which is sufficient for most 
radios without the phono section. A 
one-ampere fuse in series with the 
meter has to be used. The meter is 
mounted on a panel, into which the 
radio can be plugged. A schematic 
diagram of the panel is shown in 
Fig. 1. 

In servicing a-c/d-c receivers, the 
meter shows the continuity of the 
filament string and the current drawn 
while the set is heating up. 
A 35-watt a-c/d-c receiver draws 

about 18 watts when it is first turned 

on. As the tubes heat up, the cur-

rent begins to rise, and if not ing is 
shorted the needle will stop ( it the 
35-watt mark. 

It will take the needle abo t 15 
seconds to come to rest. A 1 niger 
period than this may be caus d by 

high resistance in the filament tring 

or a poor rectifier tube. If the n •edle 
does not move off the starting oint, 
a bad rectifier tube is indicate(l. 

The meter will show immedi ttely 
ii a filter is shorted. Shorted i ates 
and bypass condensers will no be 
detached until the filters are cha ed. 

A 60-watt a-c receiver, wor mg 
properly, draws about 39 watts .34 
amperes) when first tuned on, and 
begins to increase its power on-
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sumption as the tubes warm up. 
Should the meter go beyond the 60-
watt mark, a short is indicated. 

With the rectifier tube removed 
the meter reading will drop to 25 
watts (.22 amperes). On the other 
hand, if the current consumption is 
high and if, after removing the rec-
tifier tube, current consumption re-
mains high, the fault is likely to be a 
shorted power transformer. With 
the p()wer amplifier tube removed. 
the muter reading ‘vill drop to 48 
watts (.42 amperes). A burned-out 
field coil or burned-out output trans-
former will drop the consumption to 
about 40 watts. An open filament 
will cause a drop of about 5 watts. 

Here is an example to illustrate 
the use of this testing procedure in 
actual practice. 

A Ward Model 84W;-2714A was 

brought into niv shop with the com-
plaint that it would cut out on a-in 
after a short time of operation and. 

after playing ( ni f-m until warm, 
would not play when switched to 

With the receiver set to f-m and 

plugged into the panel, the meter 
indicated 60 watts (. 52 amperes 

Coil sumption. This was the correct 
power consumption for this model. 
With the radio switched to a-m, the 
meter read 70 watts, indicating a 

partial short. An ohmmeter check 
showed that the 8200-ohm resistor 

from 11+ to ground had decreased 
to 300 ohms. Replacing this resistor 

restored the set to normal operation 
(60-watt power consumption). 

One note of caution. You have t, 

be ready to turn off the meter if the 
reading should go high, as radio, 
which have a serious short will ( Inn\ 

2 amperes or more, and may damage 
the rectifier tube or blow the 1-am-

pere panel fuse. 

Automobile Radios 

For servicing work on car radios 
I use a 0-30-0 d-c ammeter. This 

meter is in series with the "A hot" 
lead. It is possible to use a 0-20 

meter, but if such an instrument is 

used, be sure that the polarity of the 
meter is not reversed. The schematic 

for a particular set will give the 
normal rated input current for a cur 
lain ittinit voltage ( usually 6.3 volt, 1. 
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With only 3 basic 
models in the HANDY 

TORQUE-DRIVE SALES and SERVICE 

KIT, you can immediately replace any one of over 
150 standard type pickup cartridges in common use. There's no 

special trip to make to your supplier for a cartridge . .. there's no lost time, 

no lost sale! You make a quick profit ... you make your customer happy . . . 

and you actually give him a superior cartridge! Ask your E- V Distributor or. 

send for Bulletins 141-142. (New Model L14 Microgroove Crystal Cartridge also available) 
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T. rip by Jan 

DAMON and Pythias, Jonathan 
and David, Tennessee and his 

Partner—yes, history and fiction 
have recorded many great friend-
ships, but the feeling between the 
radio manufacturer and the radio 
serviceman would hardly belong on 
this list. 

There is many a manufacturer 
who secretly believes that the aver-
age serviceman is a dull-witted, half-
educated electronic butcher who 
takes a fiendish delight in messing 
up the receiver built with such great 
pains and then tries to cover up his 
lack of technical knowledge by say-
ing that the set was poorly con-
structed. 
At the same time, no small num-

ber of servicemen are half-convinced 
that most of the radios that come 
into their shop have been designed, 
built, and inspected by a bunch of 
slip-stick-happy college kids who 
could not fix one of their own brain-
children in a month of Sundays and 
whose main object in life is to make 
the receivers just as hard to service 
as they can. 

As is usually the case when two 
people dislike each other without 
knowing each other, both of these 
opinions are grossly inaccurate. They 
are the result of looking at the ra-
dio receiver from purely personal 
points of view without any attempt 

to grasp and understand the prob-
lems of the opposite party. 

It is hard for us servicemen to 
keep in mind that the manufacturer 
is forced by competition to give the 
most attractive receiver for the least 
possible money. Notice that I say 
"most attractive" instead of "best," 
for it is the customer's ideal of a 
good receiver that must be ap-
proached rather than the manufactur-
er's. If the customer prefers a 
flashy push-button tuning system to 
an extra t-r-f stage, that is the set 
he will buy, and the manufacturer 
must be guided accordingly or go 
broke. 

Another thing that we should try 
to realize is that many times there is 
a sharp conflict between ease-of-as-
sembly and ease-of-servicing. Can 
the manufacturer, who is forced to 
watch every penny to be able to meet 
the prices of his competitors, be 
blamed if he adopts the system that 
permits him to assemble the receiver 
with the fewest number of operations, 
even though that process does make 
some of the components hard for the 
serviceman to reach? I doubt it. 
At the same time, the manufactur-

er who still thinks of the serviceman 
as an ignorant dub whose goodwill 
is not worth the seeking is about as 
up-to-date as a cat's whisker detec-
tor. The way in which the service 

fraternity is taking tel vision in its 
stride is an unshakeabl testimonial 
to the technical sound ess, mental 
alertness, and progressi e versatility 
of the servicemen. 

Just remember that t is television 
thing was more or less d mped with-
out warning into the la of the ra-
dio maintenance men. ile the war 
was going on, most of t e manufac-
turers were working wi television 
circuits in radar and ther high-
frequency equipment a so were 
becoming familiar with t e operation 
and problems of this ne medium; 
but during this same time he service-
man was working his he d off just 
trying to keep half-way even with 
the flood of a-m sets t at poured 
in through his doors. H had prac-
tically no time to do any eading or 
studying against what the appeared 
to be the far-distant adve t of tele-
vision. 

When the war was ove , though, 
television sprang up like a ushroom 
after a warm spring rain. One min-
ute it was a laboratory toy the next 
it was an immediate, insi tent, and 
rapidly-expanding service problem. 
The fact that the service an took 
right hold of this "bolt rom the 
blue" is a complete answe to any 
charges that he does not now his 
business. 

What the smart manufa turer is 
beginning to realize is that he radio 
serviceman makes a muc better 
friend than he does an en my. It 
is a rare day when one of t e radio 
man's customers does not sk him 
to recommend what new set to buy. 
Time and again he liars this parting 
question, "By the way, is th s radio 
of mine any good or not"? If he 
wishes, he can take time to xplain 
to a disgruntled purchaser of the 
manufacturer's receiver that he has 
no right to expect a radio o run 
forever without need of servi 

But do you think that h puts 
in a good word for the pro uct of 
the manufacturer whose radio is put 
together with no considerati n for 
ease of servicing? You kno v, the 
type of set that has the wir s sol-
dered to the speaker termin s in-
stead of to a convenient plu that 
employs Rube Goldberg dial cable 
arrangements, that cannot b re-
moved from the cabinet unies it is 
lying face-down on the floor— ut I 
need not go on. You know, a 1 too 
well, the kind of set I mean. 
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And how about the manufacturer 

who prices special parts—special in 

some minor but hard-to-duplicate de-

tail—at about twice what equivalent 

standard parts cost? or who takes 

three weeks or a month to send re-

pair parts? or who refuses to pive 

out service data to anyone exept an 

exclusive dealer ? 

I imagine that you do exactly what 

I do: suggest that the customer buy 

any other set except the one made 

by the non-cooperating manufacturer. 

In doing this we are not just being 

revengeful. We know that servic-

ing such a set requires much more 

time and effort than it should, and 

we know that our customer is going 

to have to pay extra for this; so 

we have his interest as well as our 

own in mind when we try to steer 
him away from the set that is built 

simply to sell and for which the 

maker apparently feels no responsi-

bility once it is sold. 

We do not expect ease of servic-
ing to be the first consideration of 
the manufacturer, but we do insist 
that it be given some thought; and 
we strongly feel that the manufac-
turer should cooperate fully with us 
in the matter of providing service 
information. Working together, we 
can both have a satisfied customer; 
bucking each other, we are likely to 
cause the customer to become thor-
oughly disgusted with the two of us. 

Fortunately, there are many signs 
pointing to the fact that the manu-
facturer and the serviceman are mov-
ing closer together. The arrival of 
television on the scene has brought 
sharply home to both that they need 
each other. By far the greater ma-
jority of the manufacturers are do-
ing everything in their power to help 
the serviceman, even going so far as 
to conduct schools, distribute educa-
tional literature, and hold demonstra-
. tions to aid in installing and main-
taining their products. The service-
men are taking full advantage of all 
this help and are deeply appreciative 
of the manufacturer's giving it. 

If every serviceman could sit in 
the manufacturer's chair for six 
months and every manufacturer could 
work at the serviceman's bench for 
the same length of time, this slowly-
growing friendship would blossom 
overnight. V 

IS FIRST AGAIN! 

NEW TUBELESS GRID DIP ADAPTER 
THIS OUTSTANDING ELECTRONIC INVENTION brings to 
the engineer, serviceman and amateur a single accurate means 
of determining circuit function. The utility of any signal 
generator, tes: oscillator or v.f.o. is expanded many times. 
Allows direct measurement of all tuned circuits: r.f., i.f., etc., 
simply and quickly without the receiver being turned on. 
Checks all oscillators: antenna systems: transmitters: trap 
circuits: with put mechanical coupling. Determines the value 
of all coils and condensers. Requires no power supply or tubes: 
two simple connections permit quick attachment to any signal 
generator you are using. Covers the continuous frequency 
range from 100 kc. through 300 mc. by use of the three cali-
brated plug- n coils provided. Equipped with a phone jack 
for easy aural identification of oscillator frequencies. Model 915 
has no equal as a field strength monitor or t N 
grid dip oscillator. Handsomely styled, corn- ; E 
plete with ccmpact probe and plug-in coils, 

MODEL 906 FM- AM SIG-
NAL GENERATOR This 
advanced type signal 
generator stands out 
as today's greatest 
electronic value. Continuous coverage 
from 90 kc. through 210 mc. Accuracy 
±1%. Less than 1/2 microvolt includ-
ing strays to over 1 volt metered out-
put. AM modulation adjustable from 
0-100%. FM sweep from 0-1200 kc. 
Complete with all accessories $116.511 at a low net price of only 

Look to McMURDO SILVER for the NEWEST in FM-TV Service Equipment 

r-SenÉ for Catalog 
, See these and of ' 

McMurdo Siher 
LCETI instruments at _1 
your favorite jobber. 

MODEL 911 TV- FM SWEEP 
GENERATOR Here is an 
all- in-one TV serv-
ice center. Continu-
ous range of 2 thru 
226 mc. Output from 0- 1/2 volt. 1 and 
5 mc. precision crystal markers insure 
pin-point setting of TV i.f. band 
width, and trap circuits. Phased 60 
cycle sine and 120 cycle saw-tooth 
voltages for direct scope control. 
Sweep from 0-10 mc. An 58 
outstanding buy at only I 

SEE US AT BOOTH 41 AT THE CHICAGO SHOW 

OVER 27 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

7e9/feexed-celee.i.e.-.-, 
EXECUTIVE OFFICES 1240 MAIN ST HARTFORD 3 CONN 

FACTORY OFFICE 1244 MAIN ST HARTFORD 3. CONN 
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Some notes on one important pari of successful servicing 

TII ERE is virtually no component 
in the original radio or television 

assembly that doesn't have solder in 
its make-up. Consequently, soldering 
must play a vital part in service ac-
tivities. Since that is the situation, 
it is advisable every now and then 
to review the fundamentals that en-
ter into the efficient and profitable 
application of solder.. 

SPEA li I NG of profitable soldering, 
it has often been said ' that the radio 
technician's income can be judged on 
the basis of the number of hours 
spent with his soldering iron.'' In 
soldering, the cost of the solder con-
sumed is exceedingly small, the time 
involved is proportionately greater. 
of course ; but actually the "returns" 
for this type of service work are vir-
tually all profit. 
-'1:11 E RICH T SOLDER! NG IRON for 

the job"! This remark is heard so 
often that many fail to heed the ad-
vice. It is generally realized that the 
function of the soldering iron is to 
convey heat through its tip to the 
parts to be soldered, sufficient heat 
to melt the solder. Its efficiency for 
transferring this heat depends upon 
its ability to transmit or conduct heat 
through its own body and the ability 
to discharge this transmitted heat to 
a second metal. A good many cou-
neciiña tide in tight places but 
this iliies- not,:-T• ean that ' a small .--.. • . 
soldering' iron'' must be used. 

TI I E SOLDER I Ni; IRON should be at 
least 100 watts with an interchange-
able small tip for those " fine" jobs. 
Adequate wattage means adequate 
heat capacity to bring the parts to be 
soldered up to solder-melting temper-
atures. This is elementary but for 
that very reason its importance is 
often overlooked. Another "must" 
. . . keep that iron tip clean and well 
tinned ( solder coated) at all times. 

SINCE TH E DAY the first commer-
cial radio receiver came off the pro-
duction line, it has been established 
that an alloy ranging from 40% tin— 

o(1‘ lead to 50Vc tin-507( lead is 
;mist efficient, providing the finest 
and fastest soldering results. Some 
fanciful claims have been made such 
as " this solder has an improved flux, 
so you can use less tin in the alloy 
and save money, etc." However, it 
is a definite fact that solders of low-
er tin content are inferior and will 
not do the soldering job with the 
proper speed and efficiency, secured 
only with solder of the proper tin 
content, regardless of the claims of 
anyone. 

DoN'T "CH EAT" on the solder, be-
cause the difference between success 
and failure depends upon the use of 
mod holder." The cost of the small 

amount of solder used is so insignifi-
cant in relation to the labor-cost in-
volved, that it does not warrant the 
risk of faulty soldering results, al-
ways encountered in using inferior 

solder. To do the best work in the 
fastest manner, use flux-core solder 
containing within the core nothing 
but rosin or rosin-base flux. This 
flux must be absolutely non-corrosive 
and non-conductive. From time to 
time, activated rosin fluxes have ap-
peared on the market. In selecting 
one of these, it is necessary to use 

extreme caution to make sure that 
the activating agent is not a corro-
sive substance . . . is not of a cor-
rosive nature. 

FOR THOSE difficult-to-solder parts 
encountered in television receivers 
and some radio assemblies, parts that 
are fashioned of such metals as zinc, 
nickel-plate, brass, etc., conventional 
rosin-core solder will not always do 
the job. Consequently, another type 
of rosin-c9re solder must be selected. 
Make sure it comes from a reputable 
manufacturer who has been identi-

fled with the radio indus ry since its 
inception . . . that's imp rtant. 

To sEct.-RE the best s Idering re-
sults, remove unusual sur 'ace oxides, 
if present, at the point of solder-
contact wherever the pa ts or con-
nections are readily acces,11e. Flux-
core solder must be am it'd at the 
exact junction between the metal 
and soldering iron so the solder and 
flux will be liberated sim fltaneously 
just where it is needed. bservation 
of this technique will alto y the flux 
to exert its greatest acti its' when 
and where it is required. Never at-
tempt to carry molten flu_ -core sol-
der on the face of the i on tip or 

at it down to the job; if this is 
done the flux will decon pose and 
leave just a charred resid e. Rosin 
is an organic substance wl ich disin-
tegrates under the intluen e of ex-
cessive heat. 

IE THE SOLDER tends to ac ' stringy 
or lumpy,' as the solderin iron is 
being removed, it is an ind cation of 
the absence of' flux or what s termed 
. . . a change in "surfacetension," 
This is because there is no fi ix to act 
upon the oxides that are 11( W form-
ing- on the surface of th molten 
solder. A sparing reapplic tion of 
flux-core solder will correct the con-
(1111011. 

BEFORE A PPLY I NG the sold 
all possible, make a mechani 
nection first. In other wor 
port the joint preparatory to 
ing . . . give the solder a 
hand in doing its \York. T 
provide a solder-bond that vi 
be lasting. 
THE SUCCESSFUL 1111(1 profit; 

plication of solder is based o 
relatively simple fundamenta 
ciples, just as intimated in th 
Mg remarks. Their observan 
the selection of a good sold 
soldering iron made by a re 
manufacturer, will give ci'ntsi 
good and profitable soldern 
sults. tt-

tit, if at 
al con-
s, sup-
solder-
helping 
is will 
I really 

ble ap-
a few 
prin-
open-

t, plus 
r and 
utable 
-tently 
g re-
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Checking id Returns 
from 23 

should be casual aml friendly, but 
should cover your story in detail ¡ ii -i 
as ans' other ad would do. 

The printed sheet or folder would 
cover everything you mentioned in 
the letter, only in more detail, and 
impersonally. It should have some 
good illustrations of your shop and 
,personnel. 

If you have a giveaway offer, this 
should be mentioned in the letter and 
also on a reply card enclosed with the 
letter. This card could also be in-
tended for the reader to fill out and 
invite a visit to examine his radio. 
In any case, this card must be post-
age-free for the customer. 

This is an expensive mailing piece 
to make up. but if your budget can 
stand it, it will prove to be one of 
the most effective advertisements you 
can employ. 

Some Other Direct- Mail Techniques 

The other possibilities for a mail-
ing piece are a combination let-
ter- flier which is a simulated type-
written page with illustrations spotted 
here and there, or a regular printed 
ad which may be a reprint of one 
you are running in a newspaper, thus 
saving a make-up charge. It is. best 
to include a reply card of some kind 
to induce action and promote atten-
tion. 

An effective personalized effect can 
be achieved by reproducing a hand-
written letter by offset printing. 

When doing this, however, make sure 
the handwriting is legible and attrac-
tive. 

Postcards are effective low-cost 
mailers and have a great advantage 
in that they can be sent several times 
for the cost of a single more expen-
sive mailing. The double postcard, 
one section of which is used as a re-
ply card, can be used very appropri-
ately for a return request. 

Postcards can be handled in many 
ways. They can be printed, using 
small illustrations, in either letter-
press or offset ; they can be, as the 
letters above, typewritten and signed, 
or they can be hand-written. For 
the small business with a limited 
budget, and not too big a mailing 
list, these postcards can actually be 
typed and written by hand, thus sav-
ing reproduction costs. ‘" 

Kester Solder choice 

of service men everywhere... 

1 

granefette /áz Me jiacie nee 021 

Kester products have been in 

constant demand by service men 

since the early days of radio. 

In TV and radio repairs, use 
the same high quality solder that 

the manufacturer of the original equip-
ment considers the standard in his 

field. Kester Plastic Rosin-

Core Solder will do that 
repair job faster and more efficiently. 

Insist upon it from your jobber. 

A New Kester Flux- Core Solder 

Watch for the announcement of Kester's 

newest product, soon to be available to 

the service man. "Resin-Five" Core Solder. 

KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, Illinois 

Factories Also at 
Newark, New Jersey • Brantford, Canada 

1949 

LABORATORY 

CONTROLLED 
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TEMPERATURE 
REGULATING 

STAND 

ELECTRIC SOLDERING 
IRONS 

are sturdily built for the 
hard usage of industrial 

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. 

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 tern-
perature or through ad-
justment on bottom of 
stand at low or warm 
temperatures. 

For ekscripthre Ilehrolure wee 110-: 

AMERICAN ELECTRICAL 
HEATER COMPANY 

DETROIT 2, MICH., U. S. A. 

INTERFERENCE FILTER 
SELECTOR 

The selector is made of metal and contains 
hinged-over compartment holding assortment 
of connecting cords, plugs, cljps, and the 
like. On the job it is readily connected in 
various ways to the noise-producing equip-
ment. The knob is then turned through a 
series of different settings each bring.ng into 
circuit the same circuit elements as found in 
Aerovox interference filters of corresponding 
type number. What type filter to use and 
the best connections to make are thus shown 
on the instrument. 

Manufacturer: Aerovox Corporation New 
Bedford, Mass. 

MISMATCH CORRECTOR 

Tradenamed Telematch, tris instrument is 
said to eliminate the electrical mismatch 
existing between antenna ard receiver in so 
many television receiver installations. The 
unit is installed by attaching two cable lugs 
to the receiver antenna input terminals. No 
tubes or electricjty are used. 

Manufacturer: Standard Transformer Corp., 
3580 Elston Ave., Chicago 18 Ill. 

HIGH-VOLTAGE CAPACITORS 

Designed for use in television receivers, 
this new series of high-voltage paper dielec-
tric capacitors is now available. These capac-
itors are oil-impregnated and encased in 
molded phenolic housings, rated at 6,000 
and 10,000 volts d-c working. As many other 
capacitors produced by this firm, these are 
also relatively small in size. 

Manufacturer: Sprague Products Co., North 
Adams, Mass. 

FM AND TV SWEEP 
SIGNAL GENERATOR 

This instrument has complete frequency 
coverage from 0-227 Mc with no band 
switching, has a sweep width from 0-12 Mc 
completely variable, and has built-in marker 
generator. Power consumption 35 watts at 
HS volts. Further information may be ob-
tained by writing directly to the manufac-
turer. 

Manufacturer: Transvision, Inc., New Rochelle, 
N. Y. 

TUBE AND SET TESTER 

If you're thinking of buying a new tube 
and set tester, the Supreme Mqdel 600 may 
be worth while looking into. 14 has sockets 
for all tubes, including nine- pin, and a spare 
for a new one that might be developed, an 
important anti-obsolescent feature. You can 
get complete information on this instrument 
by writing direct to the company. 

Manufacturer: Supreme, Inc., Greenwood, 
Miss. 
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PORTABLE MIRROR 

The " Picture-Vu" comprises a portable mir-
ror pieced on a metal stand, and facilitates 
television receiver adjustments. In operation 
it is placed in front of the set, giving the 
technician working behind the set a good 
view of the screen. The mirror itself is made 
of unbreakable metal and measures 10 x 14 
inches. 

Manufacturer: Federal Engineering Co., 37 
Murray St., New York 7, N. Y. 

INDOOR ANTENNA 

For f-m and television use, this indoor an-
tenna is designed with a view toward har-
monizing with the home of the set owner. 
Ft is portable and can be moved to any loca-
tion in a room. It is preassembled for in-
stallation and supplied with a 10-foot length 
of 300-ohm twin lead. The manufacturer also 
states that the "Tele-Vee" is effective in 
eliminating ghosts and improving perform-
ance on desired television channels when 
used in conjunction with an outside antenna. 
Illustrated bulletin No. TV130, describing this 
antenna, free upon request from the com-
pany. 

Manufacturer: JFD Manufacturing Co., 4117 
Ft. Hamilton Pkway, Brooklyn 19, N. Y. 

• 

• 

• 

SPOGUE 
for the full picture on 

Television nectrolytics 

Tops for TV Replacements 
New Sprague Type TVA and TVL Drys 

Sprague serves the service industry first again with the most complete 
line of television electrolytics. Engineered especially for tough TV 
replacement applications, Sprague's new Type TVA "Atom" and 
Type TVL "Twist-Lock" electrolytics stand up under the high 
temperatures, high ripple currents and high surge voltages en-
countered in TV sets. 
You will find comprehensive listings of the most 
popular replacement units for RCA, Philco, 
Dumont, Admiral, General Electric, Motorola, 
Emerson, Zenith, Westinghouse and other lead-
ing set brands in Sprague's new bulletin TV- 1. 
It's yours for the asking. Write today. 

  NM WM RIM Mel Ma BIM ...... 

Write for 
FREE 

replacement 
listing 

BULLETIN 

SPRAGUE PRODUCTS COMPANY, North Adams, Massachusetts 

Please send me your bulletin TV- 1 without delay. 

Name  

Street   

City Zone State  

BM IIIM1•111M MINIM MI ffll MI Ma Ma WM IMM 
fo following page 
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geee g, ewe/um:deed 
THE MEISSNER 8C FM RECEPTOR 

This outstanding receptor now offers even finer 
performance, truer tone, more stability — the result of new design 
changes and the exclusive use, wherever possible, of ceramic components. 

Designed for simple connection to present AM radio receivers, the 8C 
instantly converts them to standard AM or thrilling, static- free, high 
Fidelity FM reception. 

It is also excellent for use with Phono Amplifiers, or with Public Address 
Systems. 

euiefeeze 7dede 7Cetteeted: 
• AUDIO FIDELITY: Flat within plus 

minus 2 db. From 50 to 15,000 CPS. 

• SENSITIVITY: 40 microvolts. 

• AUDIO OUTPUT: 3 volts R. M. S. at 
minimum usable signal input, 30% 
modulation. For greater signal inputs, 

or output voltages as high as 15 volts 
R. M. S. obtained without distortion. 

• AMPLIFIER REQUIREMENTS: Any 
high quality audio power amplifier may 
be used which has high impedance in-
put and which will produce full output 
with 10 volts R.M.S. audio input. 

See and hear the new 8C Receptor at your Meissner Jobber. 

MEISSNER MANUFACTURING DIVISION MEISSNER Maguire Industries, Inc., Mt. Carmel, Illinois 

Regulate Your Line Voltage 
to fit Your Needs 

• On 117 V. line, variable from 95 to 145 Volts. If line 
drops to 90, variable from 75 to 115 Volts. 

• Output adjustable in 1,12 volt steps. 
• Metered out-put Voltage. 
• 140 Watts, max.. 50-60 cycle. 

here is a Voltage regulating isolation transformer 
that will make your bench test voltage exactly 
what you want ... Only $ 15.00 ... Capacity 140 
Watts max. Every service engineer needs it for 
more accurate work and time saving short cuts. 

Van-volt Junior... $15.00 DEALER 

PARTIAL LIST OF USES 
Radio and Television receiver testing at 

under or Over voltage. 

Speed up or retard heating of light solder-
ing irons. 

Excellent control for primary of high volt-
age breakdown transformers. 

NET 

Controlled voltage for meter calibration. 

To isolatehasteand live ground from AC. 
DC Equipment, 

For Schools and educational laboratories. 

Adjusting line voltage to photo lamps for 
uniform exposure, and many other uses. 

For more complete information write 

THE HALLDORSON CO., 4500 Ravenswood Avenue, Chicago 40, Ill. 

Industry Prese Is 
-- from preceding page 

WIRE CUTTER 

Because the cutting edges of the Porter 
Handclip No. 6A Angle Cutter are offset 
at a 45 angle from the tool axis, cutting 
can be done in close quarter. Another ad-
vantage of this angular feature is the fact 
that work will be in plain sight in most 
cases. 8" long and weighing / 3 ounces, the 
tool has a capacity for cutting wire and 
soft rods up to 3 , 16" and anrJealed bolts 7n 
thread up to I/4"• 

Manufacturer: H. K. Porter, Inc., Somerville 
43 Moss. 

DIODE PROBE 

In an effort to extend the usefulness of 
the RCA Master VoltOhmyst Meter ( WV. 
95A I. the company has announced that the 
RCA Twin- Diode Probe ( VVG-7751, used 
with RCA VoltOhmyst meters for high-fre-
quency measurements and adjustments, is 
now available as a separate itetn. The com-
pany states that the probe has a substan-
tially response from 30 cycles to 250 
megacycles and reads sine-wave voltages 
directly in RMS values. Peak-fc•peak volt-
ages of both sine and complex waveforms 
are obtained by simple multiplication. The 
probe also permits direct measurements of 
voltages in coaxial lines. It is supplied com-
plete with cable, one twin-diode 6AL5, a 
probe clip attachment, a ground conductor 
with clip, and a 4-pin connector for attach-
ment to the Master VoltOhymst Electronic 
Meter. Available through RCA test equip-
ment dealers. 

Manufacturer: Radio Corporation of America. 

TUBE TESTER 

Word has reached us from Hickok that 
their new Model 600 Tube Tester is now 
available. Portable, it is equipped with the 
Hickok Dynamic Mutual Conductahce circuit, 
and has scales reading directly in micro-
mohs. The company states that the last two 
features are exclusive with Hickok, Applica-
ble to a- m, f- m, and television tubes. 

Manufacturer: Hickok Electrical Instrument 
Co., 10514 Dupont Ave. Cleveland 8, Ohio. 

SWEEP GENERATOR 

The Ferret Model 720 F- M Television 
Sweep Generator is designed for the align-
ment of f-m and television receivers. The 
instrument is equipped with a built in var-
iable absorption type marker from 19 to 40 
, Mc on fundamentals. An internal crystal 
allows for any desired frequency tip to 20 
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Mc on fundamentals by plugging in the 
crystal on the front panel. This generator 
also has a combination of push buttons 
which operate the B circuits only. Entirely 
electronic, the instrument does not use any 
mechanical devices, such as vibrators or 
speakers. Other characteristics include: 400 
cycle audio oscillator with 50 volt output, 9" 
calibrated dial with 5 to I vernier drive; all 
bands have an accuracy of 1/2 %• Size: 101/4" 
x 101/4" x 51/2", weight: 141/2 pounds. 

Manufacturer: Coastwise Electronics Co., Inc., 
130 North Beaudry Ave., Los Angeles 12, 
Calif. 

ISOLATION TRANSFORMERS 

Chicago Transformer has announced the 
addition of three isolation transformers to 
its line, with respective capacities of 50, 150, 
and 250 VA. These are suitable for adjusting 
line voltages to operate equipment on 115 
volts, and for isolating chassis ground from 
line ground, lessening shock hazard on ac-dc 
television sets. Secondaries of these trans-
formers will provide 115, 105 and 125 volts. 

Manufacturer: Chicago Transformer, 3501 W. 
Addison St., Chicago 18, III. 

SIGNAL GENERATOR 

Specifications of the Jackson Model TVG-I 
Television Generator are as follows: Sweep 
frequencies: from 2 Mc to 216 Mc in three 
ranges, all on fundamentals. Sweep width: 
adjustable from 100 kc to 12 Mc. Marker 
oscillator: three ranges from 4 Mc to 42 Mc. 
R-F output: provides impedances of 10 and 
30 ohms. Additional features are calibrating 
crystal jack, 400-cycle modulation, and 
shielding. 

Manufacturer: Jackson Electrical Instrument 
Co., 18 S. Patterson Blvd., Dayton 1, Ohio. 

ALL BAND TV ANTENNA 

é Pre-wired. 
reedy for use. 

Comes withle 
Guy Ring / 
and Wire 

Rotatable 
Base 

The trade name of this antenna is -Flip-
Up" and the manufacturer states that it will 
receive all television channels. This antenna 
is pre-assembled. It is also pre-wired. It can 
be oriented for the weakest station in an 
area and will, according to the manufacturer, 
bring in all other channels equally well. Be-
cause of these features, it is stated that the 
antenna is particularly suitable for fringe 

area installations. 

Manufacturer: Transvision, Inc., New Rochelle, 
N. Y. 

YOUR BEST VALUE 

By any comparison, IRC is your biggest 
value in Power Wire Wound Resistors. 
Examine the extra features you get 
with these dependable IRC heavy 
duty resistors. 

The exclusive moisture-prock coating 
is designed to the known 'scientific 
p,rinciple that a dark, coarse surface 
dissipates more heat more rapidly than 
a smooth, shiny surface. This means 
better performance. 

For easier installation, IRC provides 
both lead and lug on the same ter-
minal. Lugs may be clipped for space 
saving in crowded chassis, and heavy 
tin dipping assures easy soldering. 
Resistor ends are clean and free of 
coating— permitting easy ve'lAtelçal 
mounting, with tie- bolts. etste 
mount' are av 'lór la 
power yfes. Clear 
ficati 
IRC 
. . . fo 

t••. 
e F> 

very 
permanent 

tcurate replacement. 

And here's a feature that should not 
be taken for granted—IRC Power 
Wire Wounds handle full rated power. 
No derating is required at high ranges. 

When you buy power wire wound 
resistors, always ask your distributor 
for IRC —most for your money by any 
comparison. International Resistance 
Co., 401 N. Broad Street, Philadel-
phia 8, Pa. In Canada: International 
Resistance Co., Ltd., Toronto, Licensee. 

INTERNATIONAL RESISTANCE CO. 
Wieeeivtke, 11..ectutS -vv\i-

TRANSFORMERS 

Ready for immediate delivery is a new 
line of Utah replacement transformers. They 
are so designed that they may be used in 
conjunction with Utali speakers and match 
tubes in common use. Three types are being 
produced: universal output, universal line, 
and single output. These three types come 
in eight sizes. 

Manufacturer: Utah Radio Products, Hunting-
ton, Ind. 

CAPACITORS 

Recommended by the manufacturer for 
ultra- high temperature d-c applications and 
for r-f bypassing and coupling duty, a new 
line of Plasticon IS Capacitors has been put 
on the market. The dielectric in these new 

COMPARE THE COATING 
dark and rough for rapid heat 

COMPARE THE TERMINALS 
both lead and lug on same 
heavily tinned terminal. 

COMPARE IDENTIFICATION 
permanent marking shows 
type, size and resistance— 
will not fade. 

COMPARE PERFORMANCE 
IRC PWW's handle full rated 
power—no derating required 
at high ranges. 

fixed and ad-
justable types in 
wide range of 
ratings,sizesand 
terminal types. 

capacitors consists of texIon film and silicone 
fluid, both materials with temperature stabil-
ity and low dielectric loss. 

Manufacturer: Condenser Products Co., 1375 
North Branch, Chicago, 

ALL-TRIODE AMPLIFIER 
A 10-watt version of the Brook 30-watt 

amplifier has now made its appearance and, 
according to the manufacturer, equals the 
performance of the latter in every respect—. 
within the range of its power rating. This 
amplifier is said to have a virtually flat fre-
quency response from 20 to 20,000 cycles 
and to show only negligible interrnodulation 
and harmonic distortion. Output impedances 
range from 2 to 500 ohms. 

Manufacturer: Brook Electronics, Inc., 34 
DeHart Place, Elizabeth, N. J.  k',••• 
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NOW.. 
ONE MAN 
ALONE 

CAN ORIENT A TV 
ANTENNA QUICKER 

and BETTER! 

— with the New 

SIMPSON 
TV 

Simpson Model 351 is a ruggedly 
built pocket size meter which connects to the 

video input of the cathode ray tube in a tele-

vision receiver. By an extension cord it is 

carried to the antenna site. With a test pat-

tern tuned in on the area's weakest station, 

the antenna is simply rotated for maximum 

deflection of the TV Antenna Compass! Iden-

tifies ghosts, too. Much more accurate than 

the old-fashioned method—and one man does 

it in one-third the time two men used to 

take! Dealer's net price only $ 16.35. Your 
Parts Jobber has them NOW. 

SIMPSON ELECTRIC COMPANY 
5200-18 WEST KINZIE STREET 

CHICAGO 44, ILLINOIS 

In Canada: 
Barb-Simpson Ltd., London, Ontario 

Two dollars will be paid for each item published 

RCA MODEL 65BR9 

This RCA storage battery port-
able has a 1,200 mf, 5-volt con-
denser across the filaments of a 1T4 
and the 1S5 tubes. This condenser 
develops an intermittent partially 
shorting condition that results in er-
ratic and puzzling changes in volume 
because of its effect on the filament 
voltages of these tubes. Cutting the 
condçnser out of circuit will restore 
the volume, but will also introduce a 
noticeable hum, especially on a-c op-
eration. The defective unit should 
be replaced. 

John T. Frye 
Logansport, Ind. 

C-RING EXTRACTOR 

A handy tool for removing C-rings 
from volume-control shafts can 
quickly be made from a hack saw 
blade and a small piece of dowel rod. 
Break the hack saw blade into two 
ends, three or four inches long. Place 
one atop the other, hole to hole, saw 
edge to saw edge. Grind the broken 

edges square, and cut a piece, one 
quarter of an inch deep and one inch 
long, out of the corner of the back 
edge. Take the teeth off. Separate, 
and fasten in the slot in the length of 
the dowel rod with a nail or a nut 
and bolt. Permit about two inches to 
project beyond the edge of the rod. 
The blades may have to be thinned a 

bit near the working cd: in order to 
facilitate their entrance nto the slot 
in the volume control sh ft. 

Ma Alth 
Yon ers, N. Y. 

LEAD CONNECTIONS 

The device shown he e will help 
minimize the technician' difficulties 
with lead connections hen he is 
dealing with high frequ cy receiv-
ers, such as television or 

The tube is removed, t 
slid over the tube pin requ 
the tube replaced. The test 
nections can be made abov 
The device is best made 

copper or bronze sheet, an 
will depend on the tube on 
is used. A few of them at 
the shop will prove very hel 

Clay Seide 
Pennsauke 

e device 
red, and 
cad con-
chassis. 
of hard 
its size 
hich it 

hand in 
fut. 

, N. J. 

MAGNETIZED SCREWDRIVER 

Sets which have screws hidden 
way down out of reach, can s have 
them taken out and put ba with 
ease. I salvaged a magnet rom a 
damaged P.M. speaker and ounted 
it on one side of my service bench. 
Magnetizing the screw driv r and 
placing it in the screw head slo keeps 
it firm and ready for insertio at al-
most any angle. 

John Mlancini 
Winthrop, Mass. 
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AUTO RADIO 

Microphonism is about the worst 
trouble found in radios that use a 
variable tuning condenser and are 
subject to very much jarring. The 
best way to put a stop to these vibra-
tions is to tighten the nut on the side 
of the variable which holds the 
plates. This will give a somewhat 
higher button pressure, which does 
not, however, interfere with the tun-
ing. After the nut is tightened, all 
joints in the variable are soldered. 
The oscillator section of the variable 
is also covered with solder. A check 
is then made to be sure that the 
plates in all sections are centered. 
Finally, the r-f trimmers are aligned. 

Egido Munerol 
Kokomo, Ind. 

BRIGHTENER 

A pair of bamboo or wooden 
tweezers with fine sandpaper glued 
to the insides of the points will make 
a handy tool to brighten wire or 
parts to be soldered. The tool will 
reach broken wires inside coils that 
can not be reached with the fingers. 

O. J. McDaniel 
Sumatra, Fla. 

TEST CONDENSERS 

This method of mounting test 
condensers on a panel will keep 
overcrowded benches somewhat 
clearer, will keep the most used 
values handy, and will be very con-
venient to use. The values may be 

changed to suit each individual case. 
Ordinary test leads are used in con-
junction with this setup. Be sure to 
connect all negative leads to the cen-
ter and common socket. Some sock-
ets and jacks are of different sizes 
and may have to be enlarged or 
drilled. All condensers are connected 
between common and a prong on the 
octal socket. Values may be printed 
on a piece of paper and put around 
it. 

Saul Altzman 

NEW MIKE SUPPLY 

The circuit outlined below does 
away with batteries when using a 
carbon mike. The primary end of 
the mike transformer is connected to 

50L6-GT 

100n-

CARBON-MIKE 
TRANEFORMER 

PRI 

00-^-

-= 

MIKE 
INPUT 

the cathode circuit of the output stage 
across the biasing rmistor. The cir-
cuit and values sho‘in are for a 50L6 
tube, but the circuit can also be 
adapted to output tubes of different 
types. All you have to do is to change 
the value of RX to suit the tube used. 

Albert Loisch 
Darby, Pa. 

PHILCO 46-420 

Mixing of stations and whistling 
in localities with several transmit-
ters. This trouble ,s caused by exces-
sive r-f input. This set uses a tuned 
r-f stage, but untuned first detector. 
To remedy this trouble, remove sev-
eral turns of the loop antenna, some-
times as many as ten. This will de-
crease the r-f input and in most 
cases completely cure the trouble. 
Should at a later date more r-f input 
be desired, simply connect several 
feet of wire to the "External An-
tenna Lug." 

K. H. Elbers 
New Orleans, La. 

SLIPPING WIRE CABLES 

For dial drives which have a tend-
ency to slip, a good solution is to use 
a mixture of 1/3 Fuller's Earth and 
2/3 shellac, and a very small amount 
of resin. Brushing this lightly on the 
drive cable only, and letting it dry for 
an hour or so, will make the cable 
taut and ready to drive the condenser. 
The solution should be well shaken 
before use, and should be employed 
only sparingly. 

Marion L. Rhodes 
Knightstown, Ind. 

BRIGHTENING SOLDERING 
IRON TIP 

To save wear and tear on your sol-
dering iron, pick up one of these 
bronze brushes for suede shoes. 
Fasten it to the bench and run the 
tip of your iron through it and it 
will brighten up without the need for 
filing. 

Leo E. Collins 
Monroeville, N. J. 

SPARKS ELIMINATED 

A little scotch tape around the 
point of your screwdriver will elimi-
nate sparks during the i-f alignment. 

Christy Dennison 
Pasadena, Calif. 

RCA 5Q55 

I have experienced the following 
trouble in two consecutive RCA 5Q55 
(1940) radios: the reception was 
good over all the broadcast band for 
about five minutes. The set would 
cut out on the lower end of the band, 
but would start playing again when 
the dial was tuned to the high end of 
the band. When tuned to the low 
band, it would play for a few min-
utes, then cut out again. A test 
showed that the oscillator stage was 
the culprit. I replaced C10 in each 
set, permanently curing the trouble. 

H. A. Blake 
Cloverport, Ky. 
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CONICAL ANTENNAS 
1eleetiect 'd Oeed€44ede.t9 

7eteexidizuf VéG14« 
* The ONE antenna for ALL channels 

(no high frequency head needed) 

* Maximum efficiency on ALL channels 

* 4 to 1 front to back ratio on all frequencies 

TELREX Conical Antennas provide the highest 
possible gain to the receiver—since the full strength 
of the signal (as received at the antenna) is carried 
to the set with negligible loss—and with a definite 
reduction in the strength of ghosts or reflections. 

TELREX Conical 
Antennas are built 
better. Note this 
center clamp which 
provides such a 
strong grip over bet-

ter than 3" of each rod surface. It is both a mechan-
ical support and electrical contact second to none. 
And is only one of the features which result in 
improved and steadier pictures — from a better 
antenna — a TELREX. 1949, Ulm', Inc, 

AVAILABLE IN A VARIETY OF MODELS 

TO MEET ANY NEED 

At your distributor or write 

TELREX, INC. 
ASBURY PARK 4, NEW JERSEY 

the 
Á • • • • • • • new 

reamlined 
MODEL 322A 

TUBE TESTER 

Prices at only $37.95 
A tube tester downright ea"..y to operate. nit , 1, or,,' 
or the linit,t prii•eil tube testers suyo here, yet It Her-
mits accurate checking rit the widest varie or oit or new 
tithes - owl pp.', Olt], the tres,  sub-miniature tube socket. 

CHECK THESE FEATURES 
• This tube tester has provisions for checking individ-

ual sections of multi- purpose tubes as well as minia-
ture and subminiature receiving tubes. 

• Closer tolerances are easily obtained due to special 
Alnico A.C. meter and extremely low test circuit 
voltage drop. 

• Convenient jack is provided for head- phone noise test 
to cheek noisy swinging. or high resistance Internal 
tube connections. 

• Neon lamp for rapid short and leakage tests between 
elements. 

• Compact, sturdy construction. 
• Operates on 100-130 volt, 5060 cyele A.C. power 

supply. 
Open- face in new hammertene grey finish steel cabinet 
with sloping panel. Size 5.,..s" x 12 3/16" x 8"; 
Weight: 11 fin. 

Send tor Bulletin No. 4M 
BUY IT AT YOUR LOCAL DEALER 

RADIO CITY PRODUCTS CO., INC. 
132 West ZSre:714, ew 7r—ork 1, N. Y. 

Practical Television Servicing, by J. R. 
JooNsoN and J. H. NEwirr, 
(Alurrav-Hill Books, Inc.), 331 
pages, $5.00 

Mr. Johnson, former managing edi-
tor of RADIO MAINTENANCE and now 
a regular contributor to its pages, has 
collaborated with Mr. Newitt, former 
project engineer of the Federal Tele-
communications Laboratory, to pro-
duce a book of interest to the televis-
ion technician. The theory of televis-
ion is discussed in chapters 1 through 
8. Chapters 9 through 15 deal with 
practical problems of television in-
stallation and service. As stated in the 
preface of the book, the practical 
chapters are based on the authors' 
first-hand experience, and should 
prove suggestive to practicing techni-
cians. They cover such things as 
trouble shooting, wiring techniques, 
installation, test equipment, alignment 
piocedures, and so forth. 
At the end of each chapter a list of 

questions is provided, intended for 
use in class-room or home-study 
work. Answers are provided only for 
odd-numbered questions, even-num-
bered questions being meant for class-
room study assignments. 
The hook is amply illustrated. Some 

of the pictures, particularly in the 
antenna section, however, could have 
been clearer. 

1948 Record Changer Manual, volume II 
(Howard W. Sains & Co., Inc.) 400 
pages, $6.75 

This manual continues the record 
changer series started by Howard W. 
Sams & Co., Inc. in 1947, and fol-
lows the style and format of the first 
volume. The book does not dupli-
cate the information in, but is rather 
a continuation of that volume. It con-
tains exploded view diagrams for 
forty-six changers, operational and 
adjustment instructions, trouble 
shooting check-charts, and many il-
lustrations. Long-playing mechanisms 
are included in this book, their as-
sociated pickup, stylus, and cartridge 
requirements. The book also has a 

complete index and cro 
section, covering all 
changers and combinatioi 

Catalogs and Pamphlet 

s reference 
post-war 

s. 

Pre-Aligned Kit. Philmor Manufac-
turing Company, 113 University 
Place, New York 3, N. Y. has a four-
page flyer describing it kit with 
tuner, video and sound cha nets wired 
and pre-aligned. 

Sound Equipment Catalog. This very 

up-to-date catalog, called For True 
Sound Reproduction" has been pub-
lished by the Terminal ' dio Cor-
poration, 85 Cortland St'cet, New 
York 7, N. Y. Contains t ree-speed 
record changers, microgroo re phono-
graph equipment, magnetic ecorders, 
tuners, amplifiers, and ot er acces-
sories. Free for the asking. 

Tube Tester. A four-pa 
describes and illustrates the 
of Dynamic Mutual Co 
Tube Tester manufactured b 
Electrical Instrument Co., 1 
pont Ave., Cleveland 8, Ill. 

e folder 
atest line 
ductance 
Hickok 
634 Du-

Hole-Saw Catalog. A 6-page 
price list covering hole-saws, 
ment blades, and parts, is 
free of charge from Misene 
facturing Company, Syracuse 
They list some interesting item 

Chart...A chart, showing auto 
replacement data for practi 
auto rkdio -receivers now in e. 
is available free of charg 
Perinotiux Corporation, 4 
Grand Street, 'Chicago, Ill. W 
Chart #J-28. 

. • 

catalog-
replace-
cailable 
Manu-

, N. Y. 
IS. 

peaker 
Il)' all 
istence 
from 
NV. 

ite for 

Bulletin. 'Cannon Electric 1)1 velop-
ment Company, 3209 Humbold treet, 
Los Angeles 31, Calif., has avu ilable 
the RTC-1 Bulletin, describing ts re-
cently developed series of con ctors 
designated as the "RTC." Free upon 
request to Catalog De_partment. 

40 
MAY 1949 • RADIO'MAINTEN NCE 



Television Transformer Guide. Chi-
cago Transformer Division, 3501 Ad-
dison Street, Chicago 18, Ill., has sent 
us its catalog, replacement guide, and, 
list prices for its line of television 
transformers. The firm claims that it 
has one of the most complete lines 
of television transformers in the 
country; so it may be worthwhile to 
take a look at this catalog. 

Fill CS7' Television Antennas with 
Flexibility is the title of a new, loose-
leaf binder catalog, published by L. 
S. Brach Manufacturing Corp., 200 
Central Ave., Newark, N. J. Besides 
giving the firm's line of antennas and 
accessories, each item listed carries 
with it a notation as to where it is 
best applicable. 

Catalog No. 49-1, put out by Roger 
Television, Inc., 86 Walker St., New 
York 13, N. Y., lists 18 new prod-
ucts to aid in television installation 
problems, including antennas, masts, 
power supplies, test equipment, and 
interference eliminators. 

Socket and Mounting Notes for Ray-
theon Flat Press Subminiature Tubes 
gives information on subminiature 
tube sockets, and explains methods 
of connecting to the tube and shield-
ing it. It is a summary on the me-
chanical applications of Raytheon 
subminiature tubes. It will be of par-
ticular interest to engineers concern-
ed with the design of electronic 
equipment. 

3-Star Performers is a small circu-
lar that you may want to keep in 
your data file. It lists several Ameri-
can Condenser Co. condensers, their 
catalog number, capacity, size, list 
and net price. 

Television Component Folder No. 
P-1 is a four-page folder published 
by Transvision, Inc., 460 North Ave., 
New Rochelle, N. Y., giving com-
plete details on its line of 19 tele-
vision components. These compon-
ents are analyzed according to func-
tion, general use considerations, rat-
ings, and connections. Copies of the 
folder may be obtained from the 
company. 

Another folder put out by Trans-
vision is D-1, describing a 3-point 
dealer setup designed to improve 
your business by a tie-in with 
Trans\ ,ion. 

PRECISION SERIES ES-500 
WIDE RANGE 5" OSCILLOSCOPE 

20 M ILLIVOLTS (. 02V.) 
VERTICAL SENSITIVITY 

CDmplete with light shield, 

calibrating screen and operating manual. 

Size 81/4 x 14 1/2  x 18". 

Pr.ce 
Net $14950 Convenient Terms Availa 

See your PRECISION Distributor 
ble 

SUMMARY OF IMPORTANT FEATURES 

*Extended Range Vertical Amplifier. 
Response to 1 Megacycle. 2 Megohm in-
put resistance. Approx. 20 mmfi input 
capacity. 
* 20 Millivolt Vertical Sensitivity. Such 
high sensitivity required for diversified 
TV, FM and AM circuit analyses. 

* Vertical Input Step Attenuator. 
xl, x10, xi00. Plus continuous vernier 
control. Cathode follower input circuit. 

* Extended Range Horizontal Amplifier. 
Response to .5MC. tJ2 megohm input re-
sistance. Approx. 25 mmfd. input ca-
pacity. 
* Linear Multi-Vibrator Sweep Circuit. 
10 cycles to 30 KC. Improved circuits 
assure unusual linearity thruout range. 

* Amplitude Controlled Synch Selection. 

* "Z" Axis Modulation terminals for 
blanking, timing, etc. 
* Phasing Control for line sweep opera-
tions. 
* Audio Monitoring phone jacks pro-
vided at rear of cabinet plus direct 
access to H and V deflection plates. 
*Light Shield and Calibrating Screen 
re:ncvable and rotatable for varied ap-
plications and light conditions. 
* Tube Complement: 1 each type 615, 
6AK5, 7N7, 6X5, 2X2. 2 each type 7W7. 
5CPI/A CR tube. 
* Fully Licensed under patents of West-
ern Electric and AT&T. companies. 

* PLUS a lengthy list of "Precision" 
refinements and facilities that must be 
seen to be appreciated. 

Abe The New SERIES E-400 Wide Range Sweep Signal Generator 
High voltage output • Terminated coaxial output cable • Multiple crystal 

markers! The ideal companion unit to Series ES- 500 to complete your 
TV-FM service lab. 

Net Price $ 124.70. Complete with test cables, quartz marker crystals 
and Technical Manual. Size 101/, x 12 e 6". 

roe' your nearest outhorf,d g the new Series E-400. ES-SOD and the 
Ôtelele n'0444 Precision disitibutor to cs- complete "Precision" line of A.M., 

sure earliest possible delivery. F.M. and Television instruments. I 92-27 Horace Harding Boulevard, Elmhurst 5. New York Escort Division: 458 Broadway, New York, U.S.A. • Cables—Morhonex 

PRECISION APPARATUS CO., INC. 

Catalog No. 89. 178 pages filled with 
parts and equipment ranging from 
terminal lugs to complete television 
receivers make up this latest catalog 
published by Lafayette-Concord 
Radio, 100 Sixth Ave., New York 13, 
N. Y. An index in the back of the 
book makes using the catalog easy. 
It's fully illustrated. 

1949 Catalog. Cameradio, 963 Liberty 
Ave., Pittsburgh 22, Pa., has pub-
lished its 194-9 catalog, 248 pages 
filled with listings of practically all 

radio and electronic parts used in 
radio service. Comes complete with 
index and is fully illustrated. 

"Currently." This is the name of a 
new house organ published by Soren-
sen & Co., Inc., 375 Fairfield Ave., 
Stamford, Conn. It appears every 
two months and is devoted to new 
development in the voltage regulation 
field. If you are interested in precise 
voltage control through electronic in-
struments, write to Ed McCarthy, 
Editor, to be placed on the free mail-
ing list. " 
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AS \VAS to be expected, television 
technicians are forming their own 
specialized associations. The Tele-
vision Installation and Service As-
sociation of Chicago is one of the 
more active of these groups. At a 
meeting recently held in the windy 
city, they developed a program for the 
improvement of the technicians' work-
ing conditions and methods. Spe-
cifically, the goals of this program 
are the establishment of adequate 
technical standards, the determina-
tion of a uniform installation and 
service rate schedule, provisions for 
the advanced training of member 
personnel, and the cementing of bet-
ter relations between the technician 
and the industry. This organization 
would like to hear from other units 
regarding mutual problems. They are 
located at 3135 West 59th Street, 
Chicago 29, Ill. 

W ITH their election over and 
I ) t\ Krantz again president, the 
Philadelphia Radio Service Men's 
Association is buckling down to a 
new program of increased activities. 
On the agenda are membership 
drives, education in advertising 
methods, and training in business 
• procedures. The Philadelphia Asso-
ciation, always one of the most active 
in the country, is thus not only cog-
nizant of the fact that the radio tech-
nician must be an expert in business 
as well as in radio, but is also one 
of the first service associations to do 
something concrete about it. 

MR. E. MULLINS, a member of 
the Associated Radio Technicians 
of British Columbia, has been the 
first person to receive television pic-
tures in Vancouver, Canada, accord-
ing to the chairman of that organiza-
tion. By stationing his tele-set at dif-
ferent locations, he has shown that 
television reception in Vancouver is 
good, with the signal being received 
directly from Seattle, Wash. Mr. 

Mullins is now giving lectures on 
the subject of television to the Van-
couver chapter; and from what we 
hear, these lectures are well attended. 
Here is another instance where the 
service association is preparing the 
way for the industry. 

W E WOULD like to quote from 
a recent statement by Mr. Bradley, 
President of the Dallas Radio Sales 
& Service Association. Said he: "A 
Chicago laboratory recently adver-
tised butter at one-half price . . . 
Using one pound of regular butter 
and certain inexpensive ingredients, 
two pounds of real butter may be 
made . . . Servicemen know from 
hard years of experience that there 
is no easy or cheap way to make 
effective repairs. Essential parts 
must not be omitted, must be bought 
and paid for. Customers may not 
be willing to pay for a good job and 
there is where the serviceman must 
start selling. If the customer cannot 
be sold on the job needed, it is bet-
ter to turn the job down. If repair 
jobs are taken at a price and work 
is cheapened, money is lost and the 
customer forgets that he has placed 
a limit on the job. To me, it is a 
compliment for a customer to tell his 
friend—Take your radio to this shop. 
They are high, but they do good 
work. . . . " We heartily recommend 
this advice to all technicians. 

ANOTHER Canadian association, 
the Associated Radio Technicians of 
Alberta, is taking steps to acquaint 
its members with television. As re-
ported in The Log, their official pub-
lication, the plan which is followed 
by them will draw on the experiences 
of the more advanced areas. They 
contemplate using recordings of lec-
tures delivered in the United States 
on the various aspects of the subject, 
to prepare themselves for the day 
when television will arrive there. 

T HE Radio Technic 
Rochester is planning 
tures and laboratory p 
practical problems of t 
icing. The price for th 
$2.50 each, with payme 
in advance for the ent 
four sessions. The on 
on registration is that n 
cants must be in good 
the time the course i 
Each of these sessions 
three hours long, whic 
price of attendance quit 
A further feature of t 
the fact that classes ar 
fifty persons, increasing 
opportunities for all th 
tend. The Rochester Gu 
congratulated for institut 
ries of lecture-laboratory 
is fulfilling one of the 
tions of the servicemen's 
to provide the member - 
with facilities to which t 
have had no access witho 
istence of the association. 

'ans Guild of 
series of lec-
nods on the 
evision serv-
se lessons is 
t to be made 
-e course of 
y restriction 
ember-appli-
standing by 
completed. 

-ill be about 
makes the 
reasonable. 
is series is 
limited to 

he learning 
e who at-
Id is to be 
ng this se-
essions. It 
rime func-
ssociation 
technicians 
ey would 
t the ex-

like to pass on to our read-
ers an item that was sent to us by 
Frank J. Moch, Preside' t of the 
Television Installation an Service 
Association of Chicago (T SA). It's 
a little booklet called "So I" u Bought 
Television/MI"; and it is intended 
to distribute copies of it to members 
of the organization to be gii m to the 
purchasers of tele-sets. It simple, 
non-technical language it ex ilains to 
the customer some of the ni in prob-
lems involved in television, g ing into 
such common faults as ghos s, snow, 
and the like. It then gives s me sug-
gestions which are intende to re-
duce the number of unn cessary 
service calls, and defines th limits 
within which the service po icy op-
erates. Toward the end, the booklet 
lists the 4-point code of e ics to 
which each member of TIS sub-
scribes, and closes with the e - horta-
tion: "To assure yourself of techni-
cal ability, honesty, and integ ity al-
ways look for the TISA sea when 
in need of service." We thii k that 
this is an excellent booklet, ith in 
conception and in execution, a d are 
only sorry to be unable to re rint it 
here in full. The idea should b sug-
gestive to other organizations, how-
ever, and may be worth furth r in-
vestigation. ••• 
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TWO GREAT BOOKS... 
COVERING EVERYTHING IN 

RADIO & TELEVISION 

/slim 
912 
pages! 

THE COMPLETE 

TELEVISION MANUAL 

THE VIDEO HANDBOOK 
912 pages ... 14 sections, 
covering every phase in tele-
vision . . . over 800 illustra-
tions ... handsomely bound 
in Du Pont Fabrikoid. 

ORDER NOW! 

$5.00 

THE RADIO DATA BOOK 
the only radio handbook of 
its kind ... 1148 pages ... 
12 sections, each covering a 
radio subject more com-
pletely than any other book! 

12 complete books in one 
only 

$5.00 
Less than 42c per book! 

Everything in Radio & Electronics in 
ONE Book 

Moil This Coupon to Your Jobber Today—or direct to: 
BOLAND & BOYCE. 460 Bloomfield Ave.. Montclair. N. J. 

Send me I RADIO DATA 
BOOK 
EI I enclose $3.00 ($3.30 

Foreign) 
El I enclosed $ 1.00 and will 

pay postman $ 4.00 on de-
livery ( in U. S. only) 

send me 1 VIDEO HAND-
BOOK 
D I enclosed $3.00 ($3.50 

Foreign) 
ID I enclosed $ 1.00 and will 

pay postman 61.00 on de-
livery tin U. S. only) 
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«PHENOL ANTENNAS 
for every FM or TV Requirement 

An efficient, high-gain antenna is impera-

tive for TV reception, and Amphenol leads 

with the finest attainable. Highly trained 

and highly skilled Amphenol engineers 

have produced the most effective high 

and low band antennas and are contin-

ually making improvement as new ideas 

are developed. Constructed of aluminum 

tubing and aluminum alloy castings, Am-

phenol antennas have high forward gain 

combined with high front-to-back and 

front-to-side ratios, insuring maximum 

pickup and lasting enjoyment to the user. 

Model 114-302 

Stocked Array 

Model 114 (:)0.5 

Television 
An  Array 

Model 114-301 

Deluxe FM 

Folded Dipole 
With Renettor 

Model 114-010 
Delux• FM 

All.Direction 
Double Folded 

Dàpole 

CD Specifically engineered for finest FM 
performance, Amphenol FM antennas 

provide interference-free and general 

long distance reception which is un-

matched in the FM antenna field. For 

rural, suburban or close-in installations, 

Amphenol FM antennas combine effi-

cient operation with clean-cut, attrac-

tive design . . . . antennas are entirely 

constructed of rust-proof aluminum. For 

consistent, top-quality service, Am-

phenol FM antennas are chosen again 

and again. 

AM PHENok 
AMERICAN PHENOLIC CORPORATION 

1830 SOUTH 54TH AVENUE 

CHICAGO 50, ILLINOIS 
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TV Expansion Circuits 
—› from page 11 

used to get the expanded sweep. This 
push button switch is of the push-
push type, that is, the first push will 
close the circuit, and the next will 
open it. The remote control push 
button switch is connected to a two 
conductor lead. One side of th;s 
lead is grounded, while the other side 
is connected to a 6.3 volt a-c relay 
coil. If the cord connecting the 
"Presto-Vision" button to the set 
should break, or become detached, 
no shock or fire hazard is encount-
ered; the relay will simply open and 
leave the picture in the expanded 
position. The 6.3 volt relay orerates a 
four pole double throw switch. When 
the relay is energized the normal rec-
tangular picture is obtained. When 
the relay is non-energized, the ex-
panded picture is secured. Expanded 
sweep may be applied to any of the 
popular types of 10", 12", 12" or 
15" magnetic deflection picture tubes. 

The "Presto-Vision" push-push 
button controls four separate cir-
cuits in the Garod receiver in order 
to get expanded sweep. Let's ex-
amine each of these four circuits in 
turn. The first of these is shown in 
Fig. 3 and is used to control picture 
brightness. The brightness control 
(sometimes called brilliancy control) 
is a potentiometer placed in the cath-
ode circuit of the cathode ray tube, 
thus controlling the amount of d-c 
bias on that tube. This is the con-
trol that is used to vary the average 
light intensity of the received image, 
but at the same time must be prop-
erly set to prevent the appearance of 
the retrace sweep. In the circuit 
shown in Fig. 3 the switch is set for 
proper d-c bias for an expanded pic-
ture. When the switch is released 
and the relay is energized, an addi-
tional 4.7 K ohms is thrown into the 
cathode circuit. This additional value 
of cathode bias, used when normal 
rectangular picture is wanted, reduces 
the background illumination to the 
proper level. Thus the light brilliancy 
appears the same whether the pic-
ture is expanded or not. There is 
no necessity for getting out of your 
seat to change the setting of the 
brightness control when using Tele-
Zoom. 

Adjusting Picture Width 

Now let us examine the method 
by which the picture width is ad-

justed. In the circuit shown in Fig. 
4 we have a conventional horizontal 
blocking oscillator and discharge tube 
making use of a dual triode 6SN7. 
Potentiometer R135 is called the 
horizontal drive control, or in this 
case, horizontal peaking control. If 
you will examine capacitor C91 and 
potentiometer R135 you will see that 
it is a voltage divider network and is 
actually in shunt with the grid-
cathode circuit of the 6BG6 horizon-
tal output tube. «It is this potentio-
meter R135 which fixes the amount 
of high peaking and saw tooth volt-
age to be applied to the control grid 
of the 6BG6. It's the job of the 
6BG6 to produce in its plate circuit 
a peaked horizonal deflection voltage. 
But this tube is controlled by R135 
and it is the setting of this potentio-
meter which determines when the 
6BG6 will conduct. Normally, it is 
the setting of the potentiometer 
(R135) which fixes. picture width. 

Expanded width is secured in the 
Garod receiver without any re-adjust-
ment of the horizontal peaking con-
trol. The circuit shown in Fig. 4 has 
the switch in the Tele-Zoom position. 
The horizontal peaking control is a 
25 K ohm potentiometer, R140. 
When the switch is thrown over to 
the normal picture size position a 
new potentiometer, R135, is switched 
into the circuit. A change is also 
made in the value of the 560 mmf 
series capacitor C129 of the expanded 
position to C91 (820 mmf) for the 
normal position. The change in the 
value of this capacitor results in a 
change in discharge time for this RC 
circuit, thus resulting in a change in 
the time when the 6BG6 is triggered. 
In this way, the point at which hori-
zontal retrace is begun is determined. 
Operating in conjunction with this 

"Looks like your ribrotor's on 
the blink." 

expanded width syste is a 2280 
mmf capacitor, C-1 , which is 
shunted across the ho zontal deflec-
tion yoke, L94. 

Vertical Linearity 

In increasing the siz of the pic-
ture, it is essential that no distortion 
be introduced when i creasing its 
vertical size. The metho for securing 
vertical linearity is sho n in Fig. 5. 
Here we have a 6SN7 acting as a 
vertical blocking oscilla or and dis-
charge tube followed by 6AR5 ver-
tical power amplifier. The switch 
shown in Fig. 5 is set f r expanded 
picture. The usual meth d for con-
trolling vertical linearity s the inser-
tion of a potentiometer i the cathode 
circuit of the vertical a lifier tube. 
This tube is ordinarily a power pen-
tode such as a 6K6 or 6 6. In this 
instance a 6AR5 miniat re pentode 
amplifier tube is used. T e d-c bias 
on the tube (determined the value 
of resistance from the athode to 
ground) helps fix the w veform of 
the sawtooth voltage out ut of the 
6AR5. If you will exam ne Fig. 5 
you will see that vertical inearity is 
maintained by switching a additional 
2200 ohms into the cathod circuit of 
the 6AR5 when used for e normal 
rectangular picture. Not however, 
that both the potentiomete and the 
2200 ohm resistor are s itched at 
the same time. This 2 ohm re-
sistor is switched out of t e circuit 
for the expanded picture. owever, 
in varying the d-c bias on he 6AR5 
by means of changing th cathode 
bias resistor, we are also aff cting the 
gain of•this tube and in thi manner 
we are affecting the« vertical linearity 
of the picture. 
One more circuit is inc uded to 

take care of expanded vert cal size. 
The principle used to get panded 
vertical size is shown in Fi 6. The 
amplitude of the sawtooth vertical 
deflection voltage wave is de rmined 
by the setting of potentiomet r R157 
and R131. It is the initial s ting of 
these controls which determ nes the 
height of the picture. These wo po-
tentiometers, although of th same 
value, are pre-set to two *fferent 
resistance values for rectangu ar and 
expanded picture. 
From both the sales and service 

viewpoint, Tele-Zoom has int esting 
possibilities for the servicema . The 
simplicity of operation of Tel -Zoom 
—and the results achieved—a e ex-
cellent sales arguments. e•-e"' 
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TV Automatic Controls Set-Nice with Ammeter 

from page 15 

short duration pulses having ampli-
tude modulation characteristics. 

In the ratio detector, the secondary 
of the last i-f transformer feeds a 
plate and a cathode of the detector. 
This distinguishes it from the dis-
criminator, where the secondary of 
the limiter transformer feeds the two 
plates of this type detector. 

AFC Service Notes 
Changes in component values and 

tube aging have little effect on correct 
oscillator frequency, since the a.f.c. 
circuit maintains constant control. 
However, if faulty operation of a.f.c. 
is encountered, a careful check should 
be made of alignment, particularly 
ratio detector alignment. The trans-
former between the last i-f and the 
detector must be correctly tuned so 
that it is resonant at center fre-
quency, and establishes a balance be-
tween each half of the secondary. 

A.F.C. failure may also be due to 
a bad tube, and the 6J6 should be 
checked, as well as all the other cir-
cuit components associated with the 
a.f.c. sections. Tube failures are the 
most common trouble, however, be-
cause the low a.f.c. control voltage 
does not shorten resistor or capacitor 
life, and for that reason they give 
little troublé. Twin diode detector 
tubes should also be checked, for 
their performance affects a.f.c. as 

well as the audio output. An unbal-
ance between the two sections of di-
odes will upset the symmetry of the 
ratio detector circuit and thus affect 
peak performance. 

As a• rule, alignment holds excep-
tionally well for sound i-f stages as 
well as video i-f, because of the wide 
band-pass employed. If the set has 
not been tampered with, or no new 
circuit components installed, all other 
checks should be made before realign-
ment is attempted. When audio i-f 
alignment is necessary, the a.f.c. 
voltage is ideal for scope or v.t.v.m. 
use, for it provides a ready means of 
indicating gain changes during align-
ment procedures. Test jacks provided 
for this purpose, make these points 
readily available to the repair-
man. 

from page 29 

As this is given in amperes, com-
parison can be made directly with 
meter readings. 

This is the procedure that I follow. 

Remove the vibrator from the set 
and insert a known good vibrator. 
Turn the set on and measure the in-
put current. 

If the rectifier tube is bad, the 
needle will not move off the starting 
point. 

If the meter shows a higher read-
ing than one ampere above normal, 
it indicates that some other com-
ponent than the vibrator is faulty. 

If the set is allowed to run with 
an excessive input current, the vi-
brator will be damaged. The vibrator 
would gradually reach a temperature 
which would cause its contacts to 
stick, resulting in a dead short or 
blowing of the fuse. 

When the meter shows excessive 
current consumption, be sure to turn 
the set off at once. 

The procedure for car radio serv-
ice is otherwise much the same as for 
home radios. 

The rectifier tube is replaced with 
one that is known :o be good, and 
input current is checked again. 
The other tubes are checked for 

shorts. Secondary buffers, electro-
lytics and all bypass condensers are 
checked for leakage and shorts. 

After the trouble has been found 
and repaired, the original vibrator 
can be re- installed. A further check 
with the ammeter should show 
normal current consumption if the 
original vibrator is good. A volt-
meter can be used to check the B+ 
voltage and if it is at least 90% of 
that obtained with a good vibrator, 
the vibrator need not be replaced. 

Neon Tester 

I have incorporated a neon tester 
in my test panel which gives a 
reliable indication when testing 
capacitors. I use alligator clips with 
phono tips in the test terminals when 
testing electrolyties. 

Insert a condenser in the clips, turn 
Si on, then S2, to charge. The neon 
will flash. Then turn Si off and S2 
to discharge. The neon will again 
flash with a good condenser. Steady 
glow indicates a short. No flash in-
dicates an open. 

0+ 
e AuT° VIBRATORS et RADIO 
'4 &we eeeamie Stacd egiedeet4 

Visit ATR 
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Parts Show 
May 16 to 20— 
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e 

DEMONSTRATING AND 14 for 

TESTING AUTO RADIOS 
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NEW LITERATURE 
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A" Battery ERreinator, DC-AC Inverter., 
Auto Radio Vibrators 

Set *UPS lean se gonad 
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Quality Pladucel Sig« /93/ 

- SAINT PAUL 1, MINNESOTA—U.S.A 
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AC-DC Hints 
- from pogo 27 

ceiver. This is better than removing 
the tubes one at a time for testing, 
because in many cases the filament 
will have closed again by the time 
you get to the defective one, and it 
will test o. k. 
The second type of intermitten. 

will have you using a number of 
terms that you never learned from 
your English teacher. Generally the 
set will play beautifully for a while, 
then pop and drop down to a whis-
per. If you touch the radio with a 
tool, it will of course pop back to 
normal and stay that way all day. 
The most common cause is a faulty 
audio coupling condenser. Shaking 
these vigorously will generally cause 
the trouble to show up if they are at 
fault, and you can verify your analy-
sis by shunting a new condenser 
across the one that you were shaking 
when it cut out. Another common 
fault is intermittent speaker trouble, 
caused by the voice coil leads becom-
ing frayed. You can generally tell 
this by the complete absence of nor-
mal noise from the radio. If neither 

one of these turns out to be the cause 
of the trouble, give the radio a very 
careful inspection, probing all joints 
and parts with a wood or bakelite 
rod. Quite often a badly soldered 
connection will be the cause of your 
trouble. If you still can't find it, you 
must resort to tedious conventional 
troubleshooting methods, the discus-
sion of which has no place in an 
article of this type. 

Low Volume 

Low volume is a frequent com-
plaint of people who have moved 
from a city to a small town. They 
expect their receiver to pick up just 
as well on the inside loop as it did 
when they were only a few miles 
from half a dozen powerful stations. 
It just won't! Sometimes you can 
pep the set up a little by touching up 
the antenna and i-f trimmers for 
volume, or better still, by carefully 
realigning the entire receiver. But the 
best thing you can do for the cus-
tomer who wants to get a station 
three hundred miles away in daytime 
on a five tube set is to sell him on the 
idea of putting up a good outside 
aerial. Some of the cheaper a-c/d-c 
receivers won't even have an outside 
antenna connection. In this case, run 
a single stranded wire around the 
outside of the loop, taping or gluing 
it in place. Anchor the ends close to-
gether, leaving one several inches 
long for the outside connection. The 
other end can be connected to B 
minus through a small condenser, or 
even left entirely unconnected. It is a 
good idea to touch up the antenna 
trimmer after this is done. Often an 
indoor aerial ten to fifteen feet long 
will help a good deal. 

Noisy volume controls should be 
replaced with a new unit instead of 
attempting to repair the old one. You 
should keep several half-meg controls 
on hand, some with knurled and some 
with the solid shafts that can be filed 
to fit. The Centralab NK-140 and 
N-103 and the Philco 45-5007 are 
good examples. 

Rubbing speaker cones give a lot 
of trouble. For a really permanent 
and satisfactory repair job, sell the 
owner a new speaker! About the only 
trouble here will be getting it 
mounted, which will often require 
considerable improvising. It is well 
to learn this art early, because you 
will use it a lot before you repair 
your last receiver. 

TV Booster Amplifier 
from page 17 

figure is realized. Whet dealing with 
low signal levels, any in provement in 
this direction is of im rtance, es-
pecially when it is consi ered that an 
increase of 3db in the s gmal-to-noise 
ratio of a receiver is t e equivalent 
of doubling the transmi er power or 
reducing the effective di tance to the 
transmitter by about 16c . 

The cascode derives it good noise 
figure (the best obtainabl at the pres-
ent state of the art) fr m the fact 
that, beside being low n "se triodes, 
both tubes are driven fro source re-
sistances which are adju ted to give 
minimum noise. It has en demon-
strated that the noise per rmance of 
a vacuum tube amplifier c n be mark-
edly improved by over-c upling the 
input circuit to its driving source. An 
optimum degree of ov r-coupling 
exists at which the reducti n in noise 
more than compensates f r the de-
crease in gain occasioned y the mis-
match. A net improvem nt in the 
signal-to-noise ratio results The re-
sistance which is presented o the am-
plifier grid at this optimu coupling 
is called the "optimum sou ce resist-
ance." 

The cascode has high stab lity. This 
stability is achieved in the i herently 
instable grounded-cathode stage by 
loading it heavily with the w input 
resistance of the grounded- rid stage 
so that oscillation does not o cur. At 
the same time, the plate resi tance of 
the first stage is roughly he opti-
mum source resistance of the 
grounded-grid stage. A ne ralizing 
coil ( L3), is shown in Fig. , which 
contributes to the stability of the cir-
cuit, but is used principally because 
it effects a reduction in t noise 
figure. 

Thus, with its desirable c mbina-
tion of characteristics as utlined 
above, the cascode circuit o ers an 
ideal approach to the probleut of a 
practical television booster, et us 
now examine the modification neces-
sary to adapt it to that applic tion. 

Modifications 

In addition to being tunable 
of the channels to be receive 
booster amplifier must have a 
pass at least equal to the six 
cycle width of each television ch 
The type of response curve gen 

each 
, the 
band-
ega-
nnel. 
rally 

•r, page 48 

46 MAY 1949 • RADIO MAINTENANCE 



Keep your back numbers of 

RADIO MAINTENANCE in 

these handsome green and 

gold binders. Each binder will 

hold up to 18 copies of the 

magazines without puncturing 

holes or mutilating them in 

any way. They are held se-

curely but are easily removed 

if desired. With the index 

printed at the end of each 

year, your magazines will be 

a constant reference for ... 

a valuable service library. 

Send for your binders now! 

BINllillis T O RADIO R E SMEAR IVNET EYfliDAUNRC E 

MAGAZINES 

IS 51)11) MAINTENANCE 
160 Bloomfield Avenue 
Montclair, N. J. 
Please send me binders at S2.00 
each. 

Total amount enclosed 

Name 

Address 

I Its 

Notice to Service Organizations! 
RADIO MAINTENANCE Magazine Special 

Group Plan 

Radio Servicemen enrolled in sers ire trade organiza-
tions may subscribe to RADIO MAINTENANCE at a special 
Group Plan price. WRITE US FOR PRICES. Here's how 

it's done r 

1. Offer open to members of Radio Servicemen's As-

sociations, societies or organizations. 

2. Applies to all orders from these organizations con-

taining fire or more names. 

3. Orders must be on the organization letterhead and 
must give the name and address of cads subscriber. State 

subscriber's service status (is he a shop owner, employee 
of service department, service manager, etc.?) Magazines 

will be delivered to subscriber's address. 

4. Pay ment must accompany each order. 

5. If a serviceman already has a subscription he may 

renew it through this group plan, but he sure to mark 
plainly "RENEWAL" in these cases. 

6. Address all orders to: 

RADIO MAINTENANCE Magazine, 

460 Bloomfield Ave., Montclair, N. J. 

30,000 
SERVICE 

TECHNICIANS 
Read 

RADIO MAINTENANCE 
'ivery Month 

Every day is 

RADIO MAINTENANCE 
day in your shop! 

RADIO MAINTENANCE 
460 Bloomfield Ave 
Montclair I, N. J. 

Please send me RADIO MAINTENANCE 

D 2 years at $ 5.00 

D I year at $ 3.00 

D Check enclosed 

D Bill me later 

Name   

Address 

State 

Occupy ton 

Zone 

RM 59 

RADIO M."):INTENANCE • MAY 1949 47 



TV Booster Amplifier 
from page 46 

accepted as standard for television 
r-f front ends is shown in Fig. 3. This 
bandwidth is not difficult to obtain at 
frequencies in the television spectrum 
since the loading effect of the tubes 
used is appreciable. The band-pass 
achieved is also greatly influenced by 
the type of tuning circuits used. Fig. 
4 shows the cascade circuit as modi-
fied for use as a television booster. 

The problem of tuning the cascode 
circuit is somewhat simplified by the 
fact that it is not necessary to tune 
the interstage coupling. Because of 
the heavy loading of the grounded-
grid stage, as explained above, this 
coupling may be made broad enough 
for all practical purposes. As an ex-
ample, if a tube, such as the 6J4 with 
a transconductance of 12,000 is used 
for the second tube, the interstage 
coupling is loaded by the grounded-
grid input resistance of only about 86 
ohms. At this loading, the bandwidth 
of the "tuned" circuit at the 3 db 
points approaches 200 megacycles. 
Thus, variable tuning need only be 
accomplished in the input circuit of 
the first tube and the output circuit 
of the second tube. 

Considerable care must be exer-
cised in the design of the input cir-
cuit. Several conditions must be sat-
isfied for optimum performance. They 
include: 

1. The antenna coupling should be 
of the balanced type, or at least semi-
balanced, since balanced 300-ohm 
twin-lead is standard in television 
practice. 

2. Broadbanding should be accom-
plished by means other than the addi-
tion of physical "loading" resistors, 
because such resistors in this low-
level circuit would contribute ex-
cessive thermal noise. 

3. The antenna impedance should 
be transformed by the input circuit to 
a value close to the optimum source 
resistance of the first tube. 

4. Capacity tuning should be 
avoided unless it is desired to reduce 
the bandwidth of the circuit. 

5. A voltage step-up should be ef-
fected, if possible. 

These requirements are most easily 
met by the use of a semi-balanced 
transformer coupling between the 
transmission line and the grid of the 
first tube. Conditions 2. and 3. above 

are fulfilled by adjusting the turns 
ratio of the input transformer for 
optimum noise rather than perfect 
impedance match. The overcoupling 
required by this condition also 
broadens the response of the circuit 
appreciably. 

Since the optimum source resist-
ance varies inversely with frequency, 
the turns ratio of the input trans-
former cannot remain constant 
throughout the television band, but 
must be varied so as to transform the 
antenna resistance to the optimum 
source resistance at the tube grid. For 
the 6AK5 tube used as a triode, the 
optimum source resistance is approxi-
mately equal to the constant 70500 
divided by the operating frequency in 
megacycles. From this it is seen that 
optimum driving resistance varies 
from about 1400 ohms at 50 mega-
cycles, to only slightly greater than 
350 ohms at 200 megacycles. The 
turns ratio to effect the neessary 
transformation can be computed from 
the familiar equation: 

Ns 

NP 

R opt 

— Rant 

Where: 

Ns = Number of secondary turns 

Np = Number of primary turns 

Ropt = Optimum source resistance 

Roe = Antenna resistance 

k = Coefficient of coupling 

The adjustment of turns ratio with 
frequency can best be accomplished 
by switching input transformers by 
means of a standard rotary wafer 
switch. This also allows for pruning 
or slug-tuning each input coil to 
resonate with only 'the tube and cir-
cuit capacity so that condenser tuning 
may be eliminated. Channel selection 
is simplified by the fact that a separate 
input circuit is not needed for each 
channel to be received. Tube loading 
and the necessary over-coupling 
broaden the input circuit so that two 
or more channels may be "doubled-
up" on each switch position is neces-
sary for simplicity. 

In the interstage coupling circuit, 
the neutralizing coil L3 may be 
eliminated without serious effects, 
since it would require tuning. To 
provide a d-c path for the cathode 
current of the grounded-grid stage, 
L2 may be bifilar wound by twisting 
two wires together and winding them 
on a form as one wire. The resulting 
unity-coupled transformer carries 
both«. the plate current for the first 

stage and the total oath 
the second stage. The b 
appearing as a single 
resonated with the tu 
capacitance at mid-band 

In the output circuit 
variable capacity tuning 
for simplicity. Loadin 
used to increase the ban 
circuit without serious d 
the noise performance o 
since the signal has been 
raised above the noise 
gain of the preceding st 

le current for 
filar winding, 
nductance, is 
and circuit 

conventional 
may be used 
resistance is 
width of this 
gradation of 
the booster 

considerably 
level by the 
es. 1." 
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IN RADIO AND TELEVISION TUBE SALES 

/ r 

Biggest news of the year: 
General Electric's TV-service course! 

Jampacked with profit possibilities for 
you and other tube dealers to whom tele-

vision—the miracle market—offers peak rewards. 

TT'S all here, in this book and those that follow—the 
basic theory of television; how TV receivers operate; 

the tubes and other components; how to install and repair 
sets of various types to their owners' satisfaction and your 
profit. Each lesson of the series is a clear, straightforward 
explanation of some one phase of television . . . plus a 
search.ng list of questions for you to answer after study. 

Mail your answers, and a reply will reach you soon 
afterwards, grading you on your knowledge of the sub-
ject. This is an organized, hard-hitting correspondence 
course. You'll work hard to learn—but the hours you 
devote to General Electric's TV-service course will pay 
off in the sale of tubes, parts, and service to owners with 
real money to spend. 

See your G-E tube distributor for the details! He's ready 
now to start you along this thruway to profits. It's one 
more step in General Electric's 1949 campaign to help 
you help yourself to prosperity and an assured business 
future. Electronics Department, General Electric Company, 
Schenectady 5, New York. 
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You'll Satisfy More Customers With 

Flat Cell " B" Batteries ... 

The Only Radio Batteries Whose Cells Are 

Z-N11311  

— MOIN011iggemem -..eutellaMMTIO 

INTERLOCK 1 EV 
¿DON WHAT IT San Each cell holds 
more power-producing chemicals with no waste space. 

Triple sealing, under fixed pressure, insures against power leakage. 

Up to 91% fewer soldered connections greatly reduce battery "hum" 
or failure—give longer life. 

We guarantee these ... the ONLY radio batteries with INTER-
LOCKED flat cells... to give more listening hours, and clearer 
reception under normal conditions. 

IT'S 

EXCLUSIVE 

WITH 

OLIN! 

SEE NOW IT'S DOME Note in the magnified view showing the enlarged cut-
away section how each cell is INTERLOCKED ... Patented J. S. 
Pat. No. 2416576. 

CIIECN ME PRINCIPIE Interlock your fin ers. 
Then even a strong man would have difficulty pulling your hands a • art. 
This is simple proof of the power of interlocking . . 
... the same principle which is used to make 
OLIN "B" flat cell batteries the strongest and 
therefore the longest lasting radio batteries. 
the ONLY batteries that have triple-sealed, 
equally-strong INTERLOCKED flat cells in- •• 
stead of cells bound together with paper tapes 
or the other type wrappings found in ordinary 
batteries. 

Available Only In The 

WINCIeSTil? and BOND1 Lines 
T RA DE - MARK 

of OLIN INDUSTRIES, INC., Electrical Division, New Haven 4, Connecticut 

FAST SHIPMENTS FROM FIVE STOCK WAREHOUSES 
Houston, Texas   East Alton, Illinois   Chicago, Illinois 

San Francisco, California   Los Angeles, California 
MR. RETAILER: Order From Your Wholesaler's Salesman "odoy Ta Be Ready For The Vacation Selling S  




