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Quietest and Smoothest ... h\ Test ! 

THE SIZE IS   NEW THE SWITCH IS   
Only %" in diameter, it easily services the increasingly 
popular small sets where ordinary controls will not lit. 

THE DESIGN IS   NEW 
Brand new shaft style saves valuable time in installation— 
reduces inventory since one shaft lits all knobs. 

THE CONSTRUCTION IS . . NEW 
Extra quiet—no metal-to-metal contact between shaft 
and cover or bushing. Special Mallory contact material. 

NEW 
No chance of failure—it's Mallory engineered and Mallor 
manufactured. Pushes on—stays on—and works. 

THE ELEMENT IS   NEW 
More accurate over-all resistance, smoother tapers, ample 
power dissipation. 

THE CONTACT IS . . . . NEW 
Laboratory tests prove that the Mallory Midgetrol is the 
quietest control on the market. 

THE SHAFT IS   NEW THE TERMINAL IS . . . . NEW 
nique— tu o simple littings—for all type knobs. No need 

for extra controls for different knobs. 
Nti ont break— tu ist 'cm all you want in close working 
space. Away from panel to avoid shorting. 

THE EXTENSION IS . . . . NEW THE SUSPENSION IS . . . NEW 
Easy to apply with self-tapping scre%ss. Supplementary 
shafts available for installations which require them. 

1:-clip furnished to slide 
over end of shaft—holds 
set-screw knobs. 

1_ se half the U-clip to Extension shafts with 
two self-tapping screws 
available when needed. 

Side snips neatly cut 
shaft to length desired. 

Two-point—insures even contact pressure at all points of 
rotation. Larger bushing area—added support— no wobble. 

Spring steel clip in-
hold push-on type knobs, chided for use with 

knurled knobs. 

It's the NEW Standard in Carbon Controls. See your Mallory distributor. 

wow " ffluennunix, 
MALLOR " 111. 1111 

"¡CAPACITORS • CONTROLS • VIBRATORS • SWITCHES • RESISTORS 

• RECTIFIERS • VIBRA PACK POWER SUPPLIES • FILTERS 
•Reg. O. S. Pot 04. 

'APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Inc., iNDIANAPOLIS 6, INDIANA 
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RADIO INDUSTRY 

RED BOOK 
REPLACEMENT PARTS 

BUYER'S GUIDE 
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00 

NousTR 

Acre 
BUYER 

orsforelie 

%OW _ a SINGLE authoritative volume that gives you instant 
reliable data on ALL replacement parts for thousands of 
popular radio receivers ... more useful data than in all other 

replacement parts guides and manuals COMBINED . • 

COMPLETE! 
The First Cooperative Industry 

Effort in Behalf of the 
Radio Service Technician 

WOW 

ASIATIC 

IURGESS 

CLAROSIAT 

CORNELL.DUIILIVI 

EVIREADY 

'RC 

JANSEN 

ElEISSNIN 

MERIT 

GUAM MICNOTS 

RADLART 

SOLAR 

SPRAGUE 

STANCOA 

SYLVANIA 

TOROARSON 

Approximately 
11,000 ReteiVer 

Models Covered 

FOR THE FIRST TIME IN RADIO HISTORY! 
-S. • -•  
All 9 Major Replacement Components Listed 

eadiaaartM 
17 Leading Parts Manufacturers Represented 

Covers 
-Ten Ye ars'. 
1938 to 1948 

Easy to Use: 
All Data 

Quick io Find 

440 Pages 
Smythe-bound 
Opens Flat 

COMPLETE DATA ON ALL RECEIVER REPLACEMENT PARTS — ALL IN THIS ONE GREAT BOOK! 
Save time! Stop wasteful hunting! 
Get ALL the parts data you need— 
quickly—from this single book. 
NOW—for the first time—have all the re-
placement parts data you need—ALL in one 
single, authoritative volume. No more waste 
of valuable time searching through dozens 
of incomplete manuals and catalogs. The 
RED BOOK, first and only complete parts 
guide ever produced, covers approximately 
17,000 radio models made from 1938 
through 1947-10 full years. Lists parts 
made by 17 leading manufacturers—not just 
one! Gives you complete, accurate data on 
all 9 major replacement components—not 
just one or two! Clear, concise, easy-to-use— 
over 440 pages (81/2' x I') bound in a 
sturdy sewed cover, arranged alphabetically 
by manufacturer and model number for 
quick reference. Does away with confused 
collections of separate books and manuals— 
gives you complete information—PLUS data 
that cannot be found in any other source 
—al a fraction of the price you'd pay for 
the books it replaces. There's never been 
anything like it—absolutely indispensable 
for even sen. ice shop! 

Only the RED BOOK gives you ALL 

this invaluable data. Here's everything 
SOLI ISLAM ( 0 1,110, about the replacement 
parts for the receiver's you service daily. 
The RED BOOK gives you original manu-
facturers' parts numbers, proper replace-
ment parts numbers and valuable installation 
notes on Capacitors, Transformers, Controls, 
ir Coils (including Peak Frequencies), 
Speakers, Vibrators and Phono Cartridges. 
Tube and Dial Light data includes number 
of tubes in each chassis, with type number 
for each tube, plus dial light numbers. 
Battery data includes replacement numbers 
on A, B, and AB packs. The following 
leading replacement parts manufacturers are 
represented in the RED BOOK: 

AEROVOX ASTATIC 
BURGESS CLAROSTAT 
CORNELL-DUBILIER IRC 
EVEREADY JENSEN 
MEISSNER MERIT 
QUAM-NICHOLS RADIART 
SOLAR SPRAGUE 
STANCOR SYLVANIA 

THORDARSON 

18 months in preparation—over $90,000 to pro-
duce. The RED BOOK is theproduct of thousands of man-
hours spent in laboratory research and in cooperation 
with 17 participating manufacturers to produce the most 
complete, accurate, authoritative parts replacement guide 
ever published. Every bic of information in this amazing 
book has been painstakingly checked to insure maximum 
accuracy and usefulness. Over $90,000 wats spent to 
prepare the RED BOOK—the only book thatl brings you 
everything you need to know—every bit of replacement 
parts data you want to make your work easiee and more 
profitable. You can't afford to be withoul the RED 
BOOK. It's the indispensable guide you'll use profitably 
every single day. Stop hunting for the right answers 
now—order your oPy today. 

THE INDISPENSABLE $g95 

RED BOOK...ONLY... . 

• 
• 
• Mail This Order Form to Your Parts Jobher Today 
• or send directly to HOWARD W. SAMS & CO., INC., 
• 2924 E. Washington St., Indianapolis 7 Ind. 

BE SURE TO ORDER YOUR RED BOOK TODAY My (check) (money order) for S  enclosed. 
O Send RED BOOK (S) at $ 3.95 h>er copy. 
(I understand that delivery will be made to me in 

• September.) 

HOWARD W. SAMS & 
INDIANAPOLIS 7, INDIANA 

• 

j 
Name  

Address  

City State  

2
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This year, as in every year since 

1939, more radio men will buy 

more Sealdtite* capacitors than 
any other molded paper capacitors. 

Molded paper tubulars are indis-

putably the best for moisture re-
sistance and long life. All-Purpose 

Hi-Temp molded Sealdtites are the 

best molded tubulars. Once you 

try them, you'll always buy them! 

Get your catalog without delay! 

SOLAR CAPACITOR SALES CORP. 

NORTH BERGEN, NEW JERSEY 

SEALDTITE MEANS LONGER JFE 

*Trade Mark 
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a new family joins the sangamo tribe... 

New Dependability, New Long- Life Performance 

SC4019 

Meet Sangamo Electrolytics, the newest family 

to become linked with the Sangamo Tribe. Intro-

ducing, from left to right on the opposite page, 

are illustrations of the "Chieftain", "Tomahawk", 

"Warrior", "Apache", and "Mohican". These new-

corners now join the established tribe of Sangamo 

Micas, Silver Buttons, Papers, and Plastic Tubu-

lars. Their heritage of dependability and long-life 

performance sterns from being built in a factory 

which was constructed especially and exclusively 

for the manufacture of contamination-free elec-

trolytics. Their performance will meet and exceed 

the most stringent requirements '01 f electronic ap-

plications. Yet, these new, high-qttality capacitors 

are competitive in every respect from a stand-

point of design, construction, and price. 

Your own trial-use will convince you that new standards of dependability and longev-

ity have been built into Sangamo Electrolytics. Order from the new Sangamo Electro-

lytic Capacitor Catalog No. 8258, which is yours for the asking, and without obligation. 

ostic Tubular% 
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SANGAMO 
SPRINGFIELD, ILLINOIS 



.... the liZto 
automatically rotates one of 18 separate 

scales into position as you select the range. 

SIMPSON MODEL 221 ROTO-RANGER 

HIGH-SENSITIVITY A.C.-D.C. VOLT-OHM-MILLIAMMETER 

Here is the only multiple scale test instrument of its kind in the wonl 
It definitely reduces the possibility of errors by providing a sirsgle scale 
for each range of this finest of volt-ohm-milliammeters. As the selector 
switch is moved to the range desired, an ingenious gearing mechanism 
rotates a drum, bringing into place behind the meter window the proper 
scale for that range. Here is the equivalent of 25 separate instru-
ments combined in one sturdy and compact uniz. ( 18 scales; 7 additional 
direct reading ranges through use of high voltage and output jacks.) 

The patented Roto-Ranger principle eliminates the confusion of num-
erous readings on one scale, and the multiplying factors common to 
ordinary multi-range testers, by providing a separate scale for each 

range. There are no cramped calibrations in these full sized Roto-
Ranger scales. Each is designed as it would be for a separate instrument. 

SIMPSON ELECTRIC COMPANY 

5200-5218 W. Kinzie St., Chicago 44, 

In Canada: Bach-Simpson, Ltd., 

London, Ontario 

/1 separate scale 

for every range— 

automatically! 

Large 5'2'. meter, 

with 18 separate, 

full length scales! 

»006.1. 121 

to aA-

POOM.A. 

300 PIA. 

10 A MPS 

va.c. 

.0 vat-

50 Y.O.C. 

300 V.O.C. 

bpoov oscs. 3coo • 

0140 ptc°Flette04. DC. 

Ranges 

20,000 Ohms per Volt D.C., 1,000 Ohms per 
Volt A.C. 

Volts, A.C.: 2.5, 10, 50, 250, 1000, 5000 

Volts, D.C.: 2.5, 10, 50, 300, 1000, 5000 

Milliamperes, D.C.: 10, 100, 500 

Microamperes, D.C.: 100 

Amperes, D.C.: 10 

Output: 2.5, 10, 50, 250, 1000 

Ohms: 0-2000 (12 ohms center), 0-200,000 (1200 
ohms center), 0-20 megohms ( 120,000 ohms 
center). 

Size: 1234" x 101/8" x 

Weight: 8 lbs. 9 oz. 

Price, complete with test leads and 28- Page 

Operator's Manual  $69.85 

High voltage probe (25,000 volts) 
for TV, radar, x-ray and other high 

voltage tests, also available. 

Ask your Jobber, oiwrite for 

,;complete descriptive literature 

ZERO OHMS 
ows ,031 AL 

OUTPUT 
COMM 014 
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TUBES ARE vNOWN BY 

ce-

eige \ 

FIRST PRIZE, 
AUG. 

McMurdo Silver 

900A "Vornax,“ 

904 C./R Tester, 

and 905A "Sparx." 

ecife 

A smart serviceman, you are mighty 

careful to pick the best in tubes. That's only 

natural. You have a reputation to protect. Just 
so does Motorola guard jealously its well-

earned reputation as tops in auto radio by 

selecting only the best components. 

Ever notice how often you find Hytron 
tubes in Motorola auto sets? To rate as one of 

Motorola's major tube suppliers, Hytron just 

naturally makes tubes a lot better than good. 

Take a tip from leading radio set manufacturers like 

Motorola. They make it their business to know and use 

the best in tubes. You, too, can bid goodbye to your tube 
troubles, and safeguard your reputation by "going steady" 

with Hytron. 

SERVICEMEN—Win These Monthly Prizes! 

FIRST PRIZE, SEPT. 

Jackson 641 Universal 
Signal Gererator. 

Want one of these deluxe first prizes? Perhaps a 
$200 U. S. Savings Bond grand prize? Or one of 
three $50 and three $25 U. S. Savings Bond second 
and third prizes? Try your hand at any or all of 
Hytron's monthly contests exclusively for radio 
servicemen. It's easy. Here's how. Get entry blank 

FIRST PRIZE, OCT. 

Weston 769 H- F Electronic Analyzer. 

with complete details from your Hytron jobber, or 
write us. Describe your proposal for a simple, 
economical shop tool like the Hytron Tube Tapper 
or Miniature Pin Straighteners. Mail entry to 
Hytron Contest Editor. Then hold your breath. 
The finger of the judges may point at you. 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921 

Oilk;‘t  
Ilea)%0 "MO vOs 

,  

MAIN OFFICE: SALEM, MASSACHUSETTS 

NEW 9-FIN 

Miniature Pin St-aightener 

Only 49¢' at Hytron jobbers 
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Dependable ... 
The regularity with which "Old Faithful" sends its towering spray 

skyward has been a glowing symbol of dependability. And so it 

follows that the regularity of "Old Faithful" best typifies the de-

pendability of RADIART VIBRATORS. Because they're built better 

... because they're engineered faultlessly, servicemen everywhere 

prefer Radiart everytime because they know that their customers 

receive greatest value consistently. They start ... and start 

quickly! Their performance is dependable and above reproach. 

Just another feature in the long list of factors why Radiart is the 

preferred and fastest selling vibrator. 

THE ONLY VIBRATOR LINE TO 
BE LISTED IN SAMS RED BOOK 

The Radiart Corp. 
CLEVELAND 2, OHIO 

EXPORT-SCHEEL INTERNATIONAL, 4237 N. LINCOLN AVE., CHICAGO 18, ILL. 

8 SEPTEMBER 1948 • RADIO MAINTENANCE 



FOR GREATER PROFITS 

ON THE BRAND MORE OWNERS PREFER 

Philco leadership in radio sales for 18 straight years has 
built a market for replacement tubes, needles, and other 
parts far exceeding any other brand. That's the sound 
and solid reason for Philco's greater public acceptance. 

And that's why it's easier to sell genuine Philco replace-

ments ... why, too, it pays the dealer to concentrate on 
the complete Philco Universal parts line, for faster turn-

over and more profits on invested capital. In addition, 

back of Philco products is the industry's greatest, year 

'round advertising and merchandising campaign. 

Sensational, new Philco tube and phonograph needle promotions. deed ate„ Get the complete facts at once from your Philco Distributor. 

e \ 
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BINDERS 
TO PRESERVE YOUR 

RADIO MAINTENANCE 

MAGAZINES 

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 securely but are 

easily removed if desired. With the index printed at the 

end of each year. your magazines will be a constant refer-

ence for ... a valuable service library. Send for your bind-

ers now! 

IC 11)10 '11 % INIT.:\ % NCI'. 

160 Illo ttttt field % senile 

Montelair. N. j. 

,end nue hinder,- at S3 00 

Total  t enclos.ed   >taw   

1. 
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ecify the 

DELUXE ALNICO 5 

LOUDSPEAKER 

WHEN YOUR 

JOB DEMANDS 

POWER 
25 WATTS 

POWER HANDLING 
CAPACITY 

WHEN YOU ARE 
CONCERNED WITH 

FIDELITY 
BROAD FREQUENCY 
CHARACTERISTIC 

50-13,000 CYCLES 

POWER, fidelity and a price that will amaze 
you for a speaker of this exceptionally high 

quality— it's the G-E 1201. 
It's a wide range speaker with the frequency 

response stretched out at both ends of the curve 
to give intense realism, smooth, full lows and 
"high fidelity." A curvilinear cone is employed 
to provide this extended frequency response. 
Alnico 5, 14 1/2  ounces of it, gives high sensitivity 

and smooth response. 
The moving parts in the speaker assembly are 

ruggedly designed to take high power without 
damage to the speaker in any way. 
Note: Frequency response 50- 13,000 cycles. 
For complete information on this outstanding 

speaker write: General Electric Company, Elec-
tronics Park, Syracuse, New York. 

EQUIPPED WITH 

THE FAMOUS 

GENERAL ELECTRIC 

ALUPAINUM FOIL BASE 
VOICE COIL 

GENERAL ELECTRIC 
RADIO MAINTENANCE o SEPTEMBER 1948 1 I 



ei5 

* Extended high dielectric 
anti-leakage paths. 

* Multi-channelled guard barrier. 

* Full handle length internal 
arc-back shield directly grounded. 

* External arc-bacs barrier 
directly grounded. 

*Fully shielded instrument 
connecting cable. 

* All critical high potential and ground 
connections whin the probe are 
positively accomplished via high 
compression contact springs. 

*Special helical film-type cartridge 
multiplier, developed specifically 
for very high potentials. 

*Custom molded polystyrene probe 
head, bakelite handle and barrier. 
Specially machined and tooled lu-
cite internal components. 

* "Application Engineered" to meet the 
exacting requirements demanded by 
its intended field of usage. 

SAFE. SIMPLE 
HIGH VOLTAGE TV Tests to 30,000 VOLTS 

WITH THE NEW 

PRECISION SERIES TV 
Super High Voltage Safety Test Probes 

111111111 
NOW . . . the TV high voltage test problem solved with safety and 

operational confidence. A super high voltage test probe, "Application 

Engineered" for the job... tested on the job... approved for the job. 

Custom designed for YOUR safety FIRST, and providing the accuracy, 

dependability and reliability you expect from products bearing the 

"Precision" name. 

* Convenient ( Tool-less) means for rapid removal and interchange of the 

special cartridge style high voltage tubular multiplier permits a single TV 

probe to be employed with more than one, high sensitivity, multi-range test 

set, via purchase of the appropriate cartridge. 

Series TV High Voltage Test Probes are now on display at all 

leading radio parts distributors and are available as follows: 

* Serie• TVP 
High Voltage Test 
Probe LEss multipli-
er cartridge. 

Net Price $ 12.35 

* Series TV- 1 
Model TVP WITHcar-
tridge tor Precision 
Series EV-10VTVM. 

* Series TV-2 
Model TVP WITH cartridge !or 
Precision ( or any ) 20,000 
ohms per volt test sets having 
a built-in 6000 volt DC range. 

Not Price $ 15.45 Net Price $ 15.45 

*Stock value and special value 
multiplier cartridges are avotil-
able to match most popular 
high sensitivity test sets. 

Series TV High Voltage Test Probes provide direct kilovoltmeter facilities with your present high 
sensitivity test set, and vacuum tube voltmeter such as the "Precision" instruments illustrated below. 

A See them on display at all leading radio equipment distributors along with the complete Precision A 
• line of modern electronic test instruments for all phases of AM-FM-TV service and maintenance. 

Model 8S 
Laboratory Type 
20,000 ohms per 
volt AC-DC test 
set. Full rotary 
range and func-
tion selection. 34 
self-contained 
ranges to 6000 
volts, 60 meg - 
ohms. 12 am-
peres. + 70 DB 
4,." full vision 
meter. 

Net Pries $38.75 

Model 858-L 
20.000 ohms per 
volt Multi-Mas-
ter. High Speed, 
Wide Range, 
push button op-
erated AC-DC 
V - 0 M 54 
ranges to 6000 
volts, 600 meg-
ohms. 12 am-
peres. + 70 DB. 
Full vision 4m," 
meter. 

Net Price $54.10 

Model EV-10 
MCP 

Multi- range. 
high sensitivity. 
zero- center 
VTVM plus com-
plete AC-DC V-
O-M facilities to 
6000 volts, 2000 
megohms. 12 am-
peres, 4- 70 DB 
with extra large 
7" meter. 

Net Price $119 95 

11111!!!0=11, 
Model 10-54-P 
Comb1nation 
Electronamic 
Tube tester, 
and 20,00 ohms 
per volt AC-DC 
V-0-52. Self-
contained rotary 
selective ranges 
to 6000 Volts. 12 
amperesi6Omeg-
ohms, + 70 DB. 
4lr:" tul vision 
meter. 

Net Price $134.40 

PRECISION APPARATUS COMPANY, INC. 
92-27 Horace Harding Boulevard • Elmhurst 5 New York 

Export Division: 458 Broadway, New Yo:k, U. S. A. Cables—Morhanex 
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FEATURES AN "ALL NEW" 

TUBE TESTER ,* 

Simplified Sequence Switching cuts time by 1/2 . 

Visualize making a faster and better test on over 750 

tube types without confusion. 

MICROMOHS, relative conductance indicated 

directly on dial in addition TO the GOOD-BAD 

reading. 

Only JACKSON offers the Life Line Indicator 

that is a "Crystal Ball" for the operator. It predicts 

future failure in apparently good tubes. 

Write for f ull particulars 

SIMPLIFIED EQUENCE 

WITCHING 

fee" 

LFE- LNE 
INDICATOR 

The Jackson Electrical Instrument Co. 171:51a.yPtocintte1r,soir;hiBolvd. 

(1,4Ce_eij a die le b -14 €44, 
THE JACKSON JACKSON ELECTRICAL INSTRUMENT CO., DAYTON, OHIO 

RADIO MAINTENANCE • SEPTEMBéR 1948 13 



Concentrating entirely on television servicing and installation, this 
company has found that specialization pays. 

RECEPTION UNLIMITED 
FM-Flnlenno SpoolIsis TV 

RECEPTION 
UNLIMITED 

by Max Alth 

THE public's surprise buying of 
television receivers has left the 

students of television servicing so 
far behind that the current demand 
for it far exceeds the supply. 
The men who had the foresight 

to prepare for this contingency are 
finding it to their financial advantage 
to spend all of their time at tele-
vision, and many of them are set-
ting up specialized businesses of their 
own. 

"Reception Unlimited," in New 
Rochelle, N. Y. is an example of this 
new ramification of the radio service 
business: specialization in television 
and FM installation, and service; no 
sales or other types of radio repair. 
The business and its name were 

conceived by William Cipperlv on 
March 1, 1947. Mr. Cipperly is a 
member of the cass of 33, R.P.I. 
He has held a ham license since way 
back when there were no \V.'s His 
call at that time being 2BMX. He 
has held a Radio 1st. 18 years. He 
has worked for the New York Tele-
phone Company, and the New York 
Power Company, as well as for the 
Link Radio Corp. lie designed and 
installed the New York State Police 
2-way radio system ( Niagara Falls 
to Montauk Point, L. I.,) when he 
was with them in their radio depart-
ment for eight years. All of which 
is to say that Mr. .Cipperly is no 
newcomer to radio. 

Getting Started 

His first step in starting " Recep-
tion Unlimited" was to rent a small 
store off the main stem in New Ro-
chelle. He erected a thirty foot tower 
atop the shop for both advertising 
and test purposes. He placed a large 
sign over his window, and then went 
out and personally contacted all the 
sellers of television receivers in the 
area. 
He promised the dealers twenty 

four hour service, six days a week 
(New York State Law prohibits 
seven days of work a week). Charges 
were based on a definite, flat rate, 
protected price schedule: The cus-
tomer would be charged more than 
the dealer. He guaranteed all his an-
tenna installations, come what may, 
for one year. Almost all of the deal-

ers agreed to give hin their work. 
He placed a small ad n the classi-

fied section of the loc paper, and 
a small display ad in the phone direc-
tory. So far, the ads h ve produced 
comparatively little res ts. Most of 
Mr. Cipperly's work i being fur-
nished by his dealer co tacts. 
The ads, however, ha resulted in 

a number of evening an emergency 
calls. The deduction is at most of 
the television service vork being 
done today is installati n. Most of 
the sets sold by dealers other than 
those connected with Re eption Un-
limited, are still in th ir contract 
service period, so that t eir owners 
call Reception Unlimited only when 
they are unable to secur their con-
tract service. 
These calls will inc ease when 

these contracts run out, a d the good 
will engendered by the emergency 
repairs will help build th company. 

Twenty-four Hour Service 

Mr. Cipperly receives f 
of these evening calls a 
would make it seem that 
staff work around the do 
ly it is not so. He adverti 
four hour service, but n 
him after the stations hay 
the air. Usually the call 
in advance of a program 
to the set owner. 

Again it would seem t 
himself up evenings for a 
or five calls a week, a rath 
turn on time invested. 

Mr. Cipperly does not b 
this is so. He believes that 
ty-four hours service is 
selling point; and if it we 
this extra service, custom 
as likely sign up with bett 
company-service organiza 
other words, since they d 
him, they would rather h 
set repaired by RCA, D 
other factory repair men, i 
elapsed is going to be the 

Here are some of his pr 
Labor Charges Custom 

2 men, first half hour, $3.5 
1 man, after 6 PM 

first half hour   7.5 
each add. hour   7.5 

Antenna, any type .  20. 

ur or five 
eek, which 
e and his 
k. Actual-
es twenty-
one calls 
gone off 

is shortly 
important 

at he ties 
altry four 
✓ low re-

lieve that 
his twen-
a terrific 
e not for 
rs would 
✓ known, 
ions. In 
n't know 
ve their 
nont, or 
the time 
me. 
ces: 
✓ Dealer 

$2.50 

5.00 
5.00 

20.00 
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Material Customer Dealer 
Di-pole  $10.00 $6.00 
Folded Di-pole  12.00 7.00 
All band H  32.00 20.00 
30' tower, material 
and labor  100.00 80.00 

Billing 

All repair work is done on a cash 
basis. Bills are mailed on the fifteenth 
of each month, and cash is expected 
within thirty days after mailing. If 
the money is not forthcoming, a sec-
ond bill is sent. Fifteen days later, 
a third bill marked "please." Ten 
days later a note to the effect that 
the bill is long overdue, and that pay-
ment is expected within ten days, or 
action will be taken. This action con-
sists of turning the collection over 
to an agency which handles the work 
for fifteen percent of the face sum. 

Previewing 

In addition to twenty-four hour 
service, Reception Unlimited offers 
a preview of television reception at 
any location in the country. 

This preview permits the pros-
pective set purchaser to learn just 
what quality picture he may expect 
at his location, with any particular 
antenna arrangement. In many cases 
the preview has clinched the sale by 
convincing a customer that good re-
ception was possible at his home. In 
other cases it has sold a set owner 
on the need for a bigger and better 
antenna array. 
The television survey is accom-

There is nothing like having the right tool for the right job at the right time. " Re-
ception Unlimited" goes on the job with some $4,000 worth. 

Mr. Cipperly believes that two heads are 
always better than one. 

Mr. Cipperly's service bench is small because he tries to do as much of the repair 
work as possible in the customer's home. 

plished by erecting a temporary an-
tenna, and viewing the picture on a 
Hallicrafter 7" receiver. The com-
paratively small size of this set 
makes it convenient to tote about. 
Wherever possible, Mr. Clipperly 

brings his survey receiver right up 
on the roof, so that the men erecting 
the antenna can see the picture. 
When this is impossible, he uses 
phones or walki-talkies. 

Mr. Cipperly believes in doing as 
much repair work as possible right 
in the customer's home; and he feels 

that good tools are half the battle. 
When he goes out on a call he car-
ries over $4,000.00 worth of tools 
with him, exclusive of the value of 
his station wagon. He also firmly 
believes that two men are a must, 
especially on antenna jobs. 

This point was driven home the 
other day when he attempted an in-
stallation all by himself on a gabled 
roof. He brought the mast up on the 
roof and was placing it in its step 
when a gust of wind tilted it, and he 

—› to page 47 
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HOW TO MODERNIZE 
OLD RADIO-PHONOGRAPHS 

This is the second article 

in our series on custom 

building for added profits. 

I-TXTIM ENT plays a large part 
in the fact that among customers 

many is iii prefer extensive recondi-
tioning- of an old radio-phonograph 
to junking it and investing in an en-
tirely new one . À good moderniza-
tion, however, can often bring a set 
up to current perforance and add 
thereby a practical factor. It has been 
the experience of both Vertech Radio 
and Danby Corporation of Philadel-
phia, that this phase of remodeling 
can be of definite service to the cu-
tona,r while providing a hicrat , 
market. 

:Many sels of several years back 
were sturdily enough constructed to 
make it well worth while adding FM, 
and perhaps television. ; 111(1 bringing 
the tonal reproduction efficiency up 
to par. The two firms have found 
that the higher priced sets usually 
work out best in modernizing. Be-
cause they originally cost more, usu-
ally better parts and construction 
‘vere used. For the most part, a low 
priced set is not worth working on. 
'ro spend $75 or $ 100 ( even more 
with television) in order to bring 
an old $700 to $1,200 set up to (late, 
makes sense. Spending that much on 
a set that originally sold many years 
ago for $150, is definitely foolish. 

.Dual tone controls, introducing 
son-le negative feed back, changing 
the speaker compliment and adding 
FM and television will often make a 
good but ancient Capehart or Strom-
berg Carlson the equal of a good 
modern radio. 
The experience of both Danby and 

Vertech has shown that, in general. 
sets dating back beyond 1935 aren't 
worth putting too m uch work on and 

Robert lsacman, of Val-tech Radio, is shown here starting preliminary work of 
a revamped amplifier and timing unit back into a Capehart Cabinet. 

the same goes for those that do not 
have push-pull output. 

Replacements 

\-ci-li.c11, in reconditioning, pa-
per coii,lensers are looked upon with 
suspicion. If they show oily sign 
of leakage, they are replaced with 
new ones of more recent manufac-
ture. These are usually the weakest 
components in a set. Tubes are 
checked and borderline ones replaced 
along with the bad ones. 

Danby has also found that almost 
all electrolytics have to be replaced. 
Tubes are uncertain, Occasionally, 
an old one will be found that will 
check and perform better than a new 

by Walter L Fischman 

rtting 

tube. Noise controls are chan ed. If 
the set is of push-pull output nd has 
a cheap and small driver trans (enter, 
it is replaced with a phase i werter 
for improved frequency re -ponse. 

1(-,ist 01(1 type speakers are pul ed out 
and new P:\1 with output tr nsfor-
mer substituted. 

Specifically, the changes mus often 
made in modernizing old sets are as 
follows: 

1. Phonograph pick up. Llotl firms 
lighten the pick-up by the su stitu-
tion of a new crystal or one f the 
new variable reluctance cart idges 
plus the necessary pre-anip. ome-
times it is necessary to co nter-
balance the arm to get the c rrect 
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mass at the needle point. At this 
stage, Vertech always checks with the 
customer to ascertain the correct re-
sister-condenser loading combination 
to bring the tonal values up to the 
personal preferences of the customer. 

2. Record Changer. Danby will 
sometimes leave the original record 
changer if there is no sign of wear 
in the motor or mechanism and if 
the unit has no rumble or wows. Ac-
cording to their experience, the older 
changers were often built with 
stronger motors than come with pres-
ent day mechanisms. Vertech follows 
the same idea but finds that it ofen 
pays to substitute a modern changer 
and know that one source of service 
calls has been virtually eliminated. 

3. .1int/ifier. Danby has found that 
it is almost impossible to make a 
single-end stage over into push-pull 
because the power transformer usu-
ally won't take the extra load. They 
reduce distortion by changing another 
stage of amplification, using higher 
RU and introducing negative feed-
back to flatten the response. Vertech 
checks through and balances the con-
trol grids and, if necessary, selects 
a new oupput transformer of a larger 
size for greater efficiency in lower 
frequencies. 

4. Tuning section. Vertech first re-
aligns the set, and then checks the 
tubes and the blocking condensers of 
the AVC circuit for leakage as a 
high resistance is necessary. The 
company feels that it is of little use 
to change a circuit, as it is usually 
far too involved for the return on 
time, materials and performance. 
Danby finds that a TRF is usually 
worth saving and it is essentially left 
alone. For tonal values, they broaden 
one or two of the IF stages with re-
sistance. In this manner, although 
gain is lost, quality is increased. The 
same effect can be obtained by 
slightly staggering the IF stages. But 
this is far more critical and consider-
able care must be exercised. 

5. Speaker. Sometimes, in the ex-
perience of Vertech Radio, a new 
cone on an old speaker will be suffi-
cient to take away any rasp present 
and bring the unit up to good tonal 
reproduction. If this is not enough. 
a good PM speaker is substituted, 
filter capacitors are added to compen-
sate for increased hum level, and re-
sisters are inserted in the circuit in 
place of the field coil. Danby feels 
that the speaker is the single place 
where the greatest improvement can 

be made. A good speaker and ac-
companying output transformer can 
give greater efficiency and better 
quality without the use of more 
power. ln addition to giving more 
power at low frequencies and better 
highs, a good output transformer 
also improve the transfer character-
istics of the output tube. 

Adding FM 

The addition of FM is a simple 
matter. As far as the circuit is con-
cerned, the only change is another 
input tap on the top of the volume 
control. Any one of the numerous 
tuners available on . the market can 
be used. If the FM tuner is going to 
be mounted outside of the existing 
cabinet, then its size will probably 
not be an item to be considered. 
However, if it must go in the cabi-
net, then the selection of a unit will 
probably be based upon physical pro-
portions. 
There are currently enough tuners 

on the market for one of sufficiently 
correct size to be squeezed in. If 
need be, a record storage compart-
ment can be sacrificed and a panel 
can be mounted there, cut out for 
the tuner dial and controls. A 
good trick, although it requires con-
siderable mechanical adaptation, is to 
gang the FM tuner in back of the 
AM section and through the use of 
dial cords or connectors, have both 
tuners rotate in the same control. 
A new dial plate is necessary cali-

can 

brated for the new scale. It is a great 
deal of trouble, but if the tuner must 
go in the cabinet and there is no 
other spare space, it is sometimes 
the only possible solution. 

Adding Television 

The addition of television, like-
wise, has been found by both com-
panies to be relatively simple. The 
audio of the television is simply fed 
into the amplifier of the set. In some 
rare cases the entire set can be in-
corporated into the cabinet, but this 
is quite rare, especially since the 
screen must be at a convenient height. 
Usually the television unit is placed 
either on top of or along-side the 
existing set, with the audio lines con-
necting them. A standard television 
set is used. 

to page 47 

Many people prefer putting new insides in 
their old cabinets to getting an entirely 
new job like this one, that may not match 

the rest of their furniture. 

All components should be carefully checked when revamping an old set. 
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SERVICING WITH THE 

VACUUM TUBE 

VOLTMETER 

The Vacuum Tube Voltmeter is an excellent instrument for 
tracing, d.c. voltage measurements, and many other purposes. 

by J. E. Cunningham 

ONE of the most versatile test 
instruments available to the 

serviceman is the modern electronic 
or vacuum tube voltmeter, and yet a 
surprising number of servicemen do 
not use it to its best advantage. Many 
servicemen, remembering the disad-
vantages of its earlier prototypes, 
such as the slideback VTVM, still 
look upon it as a laboratory instru-
ment too time-consuming to be uiel 
except in cases where more common-
place instruments will not suffice. 

Actually, the modern electronic 
volt-ohmeter is capable of making al-
most all measurements needed in rou-
tine radio servicing quickly and effi-
ciently. It is generally equipped with 
a probe type of rectifier that will per-
mit RE voltages to be measured with-
out appreciably loading the circuit 
under test. It has resistance scales 
which will measure resistances from 
a fraction of an ohm to several hun-
dred megohms. This article will out-
line the simplicity with which these 
measurements can be made. 

Signal Tracing 

The system of locating a defective 
stage in a radio receiver by signal 
tracing has proven its worth as a time 
saver and is highly regarded by most 
servicemen. This system consists of 
measuring the signal level at various 
points in the receiver circuit until 

a point is located where the signal 
disappears due to the malfunction of 
one or more components. 

Several different types of instru-
ments have been designed for this 
purpose. Some utilize magic eye 
tubes to indicate the signal level, 
others use meters, and still others 
allow the serviceman to judge the 
strength of the signal as it is 
heard in headphones or speaker. The 
VTVM which is equipped with an 
RF probe is capable of measuring 
signal voltages and may easily be 
used as a signal traces. 
There are two chief limitations to 

this type of signal tracing as com-
pared to that done with a tuned signal 
tracing instrument: ( 1) There is no 
speaker on the VTVM and, conse-
quently, no way to determine the 
quality of the signal. ( 2) The VTVM 
is not tuned and gives no indication 
of the frequency of the signal. How-
ever, if the customary signal tracing 
procedure is modified slightly, the 
VTVM can be used quite effectively. 
The important thing is to remember 
the limitations and not expect too 
much of the instrument. 

In Fig. 1 is shown a typiCal five 
tube superhet. The points at which 
the signal voltage is customarily 
measured, when servicing by the sig-
nal tracing method, are marked by 
the letters A to S inclusive. When 
using the vacuum tube voltmeter as 
a signal tracer it is rather impractical 
to make a measurement at A, unless 
the signal generator has a very high 

' 
',Input, since the output of most sig-
nal generators is too low to give a 
reading. At B, the signal vpltage can 
be measured, and after a 1-ttle prac-
tice with a particular sigt al gener-
ator, the serviceman will le able to 
judge whether or not the gain of the 
antenna coil is normal. At point C, 
the signal voltage should be very low 
as it is by-passed throng C-1 to 
ground. If any appreciabl. amount 
of signal voltage is present here, the 
by-pass condenser, C-1, is lnetiicient 
and should be replaced. This same 
method may be used to che - all by-
pass condensers; if there i a large 
signal voltage across them, they are 
either open or their capact is too 
low. 

Perhaps the best point to measure 
the signal next is G, for if a signal 
is present there, the mixer and os-
cillator stages may be consi erect as 
working properly. If ther is no 
signal voltage at G, other chefks may 
be made at D and E, but they are 
not as useful as when they ate made 
by a tuned signal tracer, Ibecause 
there is no indication that the roltages 
found are of the proper f re uency. 
Absence of a signal at pow E in-
dicates that the oscillator is not func-
tioning, but even if there is a signal 
at E, the oscillator may not br oper-
ating at the proper frequency. Al-
though this is definitely a li'tation, 
the trouble is isolated to on state 
which, after all, is the aim f the 
signal tracing system. 

There should be no apprecia le sig-
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Fig. I. Typical 5 Tube Superhet showing Points where signal voltage is measured. 

nal on the screen grids of V-1 or 
V-2, that is, at F or I. In sets having 
screen grid by-pass condensers, a sig-
nal at F orI would indicate that these 
condensers were open, but in circuits 
like the one shown where a filter con-
denser also serves as a by-pass con-
denser, it often indicates that the 
filter is inefficient at radio frequen-
cies, even though it has not lost any 
of its capacity. 

This is a common weakness of elec-
trolytic condensers. Operation can 
generally be improved by installing 
a paper by-pass condenser direct 
from the screen grid to ground. The 
signal at H should be considerably 
stronger than at G due to the gain 
of the stage. A measurement made 
at J will check the efficiency of the 
cathode by-pass condenser in the cus-
tomary manner. 

In the next stage of the receiver, 
the signal is demodulated and the 
audio voltage follows a different path 
from that of the carrier. Since the 
VTVM will not discriminate between 
these two signals, the input to the 
receiver from the signal generator 
must be unmodulated while checking 
the IF voltage. The output IF trans-
former has a step-down turns ratio, 
therefore the signal at K will be 

—+ to page 44 

Fig. 2—Push- Pull output stage with phase inverter. 

Fig. 3 Showing how low resistance voltmeter adds its own resistance in parallel with 
resistor in circuit. 
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TRANSMISSION LINE PROBLEMS bYmorrisG 
W the increasing use of 

n1 and television receivers, 
it has been necessary to use spe-
cially designed antennas, because 
these signals are transmitted on 
higher frequencies than hitherto used 
for public entertainment and listening. 
The use of higher frequencies brings 
with it new problems previously dis-
regarded on consideration of the 
broadcast band frequencies. At these 
higher frequencies the waves propa-
gated bv the transmitter act more 
like light wave in so far as they travel 
in line-oi--•ight directions. The n,e 

Fig. I Showing the instantaneous polarity 
of a generator, and the direction of elec -
tron flow in a line of less than half-wave 
length. 

Fig. 3 A 300 ohm generator with a 300 
ohm line terminating into a 300 ohm load. 

Fig. 4 A 72 ohm line connecting a 72 
ohm input transformer to an antenna at a 
point of 72 ohms impedance, 

of special antennas is necessary to 
pick up as much of the desired signal 
as possible. 

Special high-gain antennas have 
been designed to do this job, but the 
amount of signal voltage picked up 
bv am' antenna is necessarily small. 
After the signal has been picked up, 
it is then necessary to couple it to 
a transmission line in order to feed 
it to the receiver. Special considera-
tion must be given to the transmis-
sion line installation in order to get 
the signal from antenna to receiver 
with the least possible loss. 

ttlieb 

These losses fall into t e two gen-
eral classifications: 

1. Losses due to the n pedance in 
the wires. 

2. Losses due to mist welting of 
impedances. 
Advances made in rada and other 

high frequency electrot ic devices 
during the war have led the pres-
ent high state of perfect on in low 
loss lines. Therefore, th problems 
involved in loss of power in the line 
itself are of little consider, tion to the 
technician. When a line i. to be in-
stalled, the technician sho 1(1 realize 

Fig. 2 Transmission lines can be broken down to series inductances and shunt 
capacitance. 
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IMPEDANCE MISMATCH RATIO 

Fig. 5 Power losses incurred by antenna mismatching. 
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Fig. 6a Matching a 72 ohm generator to a 150 ohm line 
through a matching section, 1/4 wavelength of 103 ohms. 

Fig. 6b Matching a 72 ohm line to a 150 ohm load through a 
matching section, one Quarter wavelength of 103 ohms 

CHANNEL ISO ohm MATCHING SECTION 

I- 44-50 Mc. 48.5 Inches 

2- 54-60 Mc 40.5 Inches 

3- 60-66 Mc. 36 Inches 

4- 66-72 Mc. 33 Inches 

5 - 76-82 Mc. 28.5 Inches 

6- 82-98 Mc 26.5 Inches 

To cover all channels, cut to 37 Inches 

Fig 8 Table showing length of matching section recommended to 
match 72 ohms to 300 ohms for television receivers. 

Fig. 7 ( Left) Matching a 72 ohm generator to a 300 ohm load, using a 150 ohm transmission line. The ,/4, 103 ohm line matctles. 

the generator to the 150 ohm line, which is matched to the load by a \/4, 212 ohm line. 

t11:11 there are available to him lines 
with various amounts of losses. Here 
the problem of expense will usually 
govern the choice of line to be in-
stalled. 

Before the principles of impedance 
matching of transmission lines are 
examined, it would be proper to de-
fine a transmission line, and to under-
stand why it presents a problem. A 
transmission line is any line equal 
to or greater than one half wave-
length of the operating forequency. 

Fig. 1 shows a circuit consisting 
of an a.c. generator and a line of 
less than half wavelength. The top 
of the generator is marked —, and 
the bottom -F, indicating that as 
electrons leave the top of the gen-
erator, they flow around the circuit 
and reenter the generator at the bot-
tom. If the line were more than one 
half wavelength long, by the time 
the energy emanating from the top 
of the generator came around the 
circuit and was about to enter the 
bottom, the cycle would have reversed 
itself, and electrons would be flowing 
out of the bottom, thereby upsetting 
the cycle. 

Lines may be looked at, as if they 
were composed of series inductances 
and shunt capacitances as shown in 
Fig. 2. The amount of series induc-

tance depends upon the dimensions 
of the wire itself, whereas the shunt 
capacitances depend upon the spacing 
of the two wires with regard to one 
atudher. If definite values of induc-
tance and capacitance were assigned 
to each of the sections in Fig. 2, and 
the impedance of section " A" were 
computed. a definite number of ohms 
could be designated as the impedance 
for this section. If the combined 
impedance of sections "A" and "B" 
were now computed, it would be 
found that this is less than the im-
pedance for section "A" alone. If 
sections "A", "B" and "C" were 
taken into consideration, the corn-
puted impedance would be even less. 

By further calculation, adding an 
additional section each time, the im-
pedance would be found to decrease 
rapidly at first, then more and more 
slowly, until a point is reached where 
the impedance remains constant, no 
matter how many more sections of 
inductance and capacitance are added. 
The final value of impedance of the 
transmission line is called the char-
acteristic or surge impedance of the 
line. This is the impedance of a line 
of infinite length. 

If a line of infinite length were at-
tached to a generator, the energy sent 
forth from the minus terminal would 

never return to the plus terminal, and 
‘vould thus present no problem. Since 
it is not possible to use lines of in-
finite length, the same purpose can 
be accomplished by terminating a line 
in its characteristic impedance. 

In a manner of speaking, it can be 
said that by terminating a line in its 
characteristic impedance, we fool the 
generator into thinking that it is 
dealing with a line of infinite length, 
for in both cast's the impedance to the 
generator is the same. 

Fig. 3 shows a 300 ohm line ema-
nating from a generator and termin-
ating in an impedance of 300 ohms. 
The energy sent out from the gen-
erator is entirely absorbed by the 
load. This being the case, there is no 
problem encountered with -current 
finding itself out of phase at the ter-
minal to which it is traveling, and 
therefore there is no bucking action 
of the two out-of-phase currents. 
The presence of bucking action, when 
it occurs, causes a phenomenon 
called " Standing Wave." Such stand-
ing waves are the algebraic sum of 
the energies sent out from the gen-
erator, and the energies sent back out 
of phase by the terminating imped-
ance. 

If we consider the antenna as a 
to page 40 
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FRONT END 
TUNING 
SYSTEMS 
IN 
FM RECEIVERS 

by J. Richard Johnson 

This article continues our 
the most frequently used 

types of FM receivers are really 
special forms of the familiar super-
heterodyne circuit, the serviceman is 
particularly interested in those fea-
tures which are different, in theory 
or practice, from those in the more 
familiar AM broadcast receivers. 

Fig. 1 shows the block diagrams of 
several circuit types now in use. 
Type 1 is the most elaborate and 

series intended to aid our readers with their servicing of FM sets. 
brings out most fully the benefits to 
be derived from the FM system. Cir-
cuit B is the same as circuit A except 
that a ratio detector has replaced the 
limiter and the discriminator. The 
ratio detector provides both limiting 
and detection of the FM wave. Cir-
cuit C is the simplest type yet de-
veloped. The supergenerative detec-
tor not only limits and detects the RE 
wave, but also produces a higher 

;,udio power output than other FM 
detectors. 
The merits of various etection 

systems will be considered n a sub-
sequent article. At present we are 
interested in the " front end' section 
of the receivers used for FM recep-
tion. Some RF amplifiers and con-
verters in FM receivers differ from 
those used in AM receivers in both 
circuit design and physical appear-

M XER AMP LIMITER DISCRIMINATOR AMP AMP 

OSCILLATOR 

-A-

m xER RATIO 

AMP AMP DETECTOR AMP 

OSCILLATOR -B-

1._ SUPERRES ENERATIVE 

DETECTOR 

-c-

Fig. I Block diagram showing principal arrangements used in FM receivers. ( A) The most elaborate type, using a limiter ( single 
or cascade) and a Foster-Seeley or other discriminator. (B) In this arrangement, the separate limiter is eliminated because 
the ratio detector produces a limiting effect of its own. ( C) New superregenerative detector, which does its own limiting and de-

tecting in one tube. 
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ance. Let us consider physical ap-
pearance first. 

Coil Design 

in the range of carrier frequencies 
used for FM broadcasting, the size 
of the coils which will resonate prop-
erly is approaching the size of the 
leads by which these coils are con-
nected to the remainder of the cir-
cuit. The Q of helical coils useful 
for the FM range is low compared 
to the Q of the sanie type at much 
lower frequencies. For this reason, 
many FM set manufacturers have 
favored the use of special inductor 
designs which have a higher Q and 
thus are more efficient. Moreover, 
these special inductors are often of 
greater physical dimensions ( at least 
in length) and are thus less critical 
to manufacture in large quantity. 
One substitute for coils at FM RF 

frequencies is the resonant line. A 
piece of transmission line has dis-
tributed constants, i.e. it has a certain 
number of microhenrys of induct-
ance per foot and a certain number 
of micromicrofarads of capacitance 
per foot. This inductance and ca-
pacitance adds up and causes the 
line to "resonate" in the same way 
as a tuned circuit. The resonant fre-
quency depends on the length of the 
line, and can be varied by moving 
a shorting element along its length. 
Resonant circuits of this nature have 
an extremely high Q and are efficient 
to much higher frequencies than the 
helical type. 
Each of the three pairs of semi-

circular pieces of tubing constitutes 

Fig. 3 The two photographs above show the "guillotine- tuner and how it works. 

a tuned circuit. A shorting wiper 
travels over the inside surface of each 
pair of pieces of tubing. This wiper 
is connected mechanically to the tun-
ing shaft so that changes in rotation 
vary the amount of inductance in the 
circuit. A schematic diagram of this 
type of tuner is shown in Fig. 2. 

Other Types 
Other types of resonant line tuning 

systems feature straight lines placed 
in a vertical position. 
An unconventional coil design is 

the "guillotine" tuner. To under-
stand how the guillotine tuner works, 
refer to Fig. 3. The stationary por-
tion of the tuner is a flat piece of 
metal fashioned into the shape of 
two turn coil. The ends x and y 
are connected into the circuit as the 
ends of any tuning coil. The moving 
portion B is a flat sheet which is in-
serted between the two turns of the 
stationary portion A. This insertion 
reduces the inductance of part A; 
first by acting as a shield and reflect-

ing capacitance into the circuit ( like 
a shorted turn secondary) and, sec-
ond, by reducing the magnetic cou-
pling between the two turns. The 
further the moving section is in-
serted, the lower is the inductance, 
ami, the higher the frequency to 
which the circuit tunes. A guillotine 
type of tuner is used in General Elec-
tric FM receivers. 

Another RF tuning system, found 
in Motorola receivers, is the tuned 
coaxial line type. The principle of 
this system is illustrated in Fig. 4. 
A concentric line forms the resonant 
circuit; its resonant frequency is 
varied by moving an iron dust core 
in and out of the space between the 
inner and outer conductors of the 
line. Ganging is very conveniently 
accomplished by connecting all the 
dust core shafts to a common piece 
of material. Tracking is adjusted by 
small silver mica condensers at the 
end of each inductor and by variation 
of the relative position of each slug. 

Permeability tuning is also used 

Fig. 2 Schematic diagram of the resonant line type tuner. 
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Fig. 4 The principle of operation of the 
coaxial tuner. 

in FM receivers. The mechanism is 
quite similar to that used in similarly 
tuned AM receivers. 

Bes. ides the high Q and efficiency 
afforded by these special systems of 
tuning, the increased tuning range 
made possible is very important a 
feature. At low frequencies such as 
AM broadcast) the maximum feas-
ible frequency change for condenser 
tuning is about 3 to 1. At high fre-
quencies ( such as I'M the irreduc-
ible minimum circuit and tube ca-
pacitances become reladvely large 
and the maximum tuning range is 
even further decreased. For ex-
ample, if we have a tuning condenser 
with a maximum capacitance of 50 
mmf and a minimum capacitance of 
10 mmf and connect it in a circuit 
with wiring and tube capacitances of 
20 mmf, we'll have a situation like 
this: 
Max. total cap.-80 mmf ; min. 

total cap.-30; cap. ratio-2.67 to 1. 
Since the frequency shift ratio is 

proportional to the square root of 
the capacity change, the frequency 
shift ratio in this case would be 
about 1.6 to 1. On the other hand, 
special tuning devices described 
above, have frequency shift ratios 
as high as 5 to 1. 

Just for tuning the Fil band alone 
a high frequency shift ratio is not 
needed because the 88-108 Mc range 
only represents a shift of about 1.25 
to 1. But many receivers were de-
signed to cover both the old and the 
new FM bands. To ( I() this requires 
a shift of almost 3 to 1. Other re-
ceivers cover both the television and 
the FM bands, requiring a 5 to 1 
shift. 

Such a device is the Mallory In-
ductuner. This tuner uses helical 

Fig. 6 A converter with a pentode mixer and fed by a separate oscillator. 

Fig. 5 Circuit used with the 6587 special high frequency pentagrid converter. 

Fig. 7 A Converter section using triodes ( sections of a dual triode) for the mixer 
and the oscillator. Cathode coupling between the circuits is also used. 

coils, but they are all wound on forms 
mechanically connected to a common 
shaft. As the shaft is rotated ( during 
tuning) small wiper contacts move 
along the coils, shorting out a portion 
of the coil. The amount of the coil 
shorted depends on the degrees of 
rotation of the shaft. Three coils 
are provided for tuning the RF stage, 
the mixer and the oscilator respec-
tively. The mechanical arrangement 
is such that all the coil inductances 
vary in the same way, facilitating 
tracking. 

It should not be construed from 
the above discussion of special t ning 
coil designs, that ordinary fixed heli-
cal coils are not used. A numb r of 
receivers for FM make use of that 
type with very good results. ow-
ever, even when fixed helical oils 
are used, their appearance is uite 
different from that of the "RF c ids" 
used for AM broadcast recel) ion. 
One or two turns are usually s tffi-
cient, and heavy wire is used. fhe 
coil is usually self-supporting, to 

to pa 46 

ti 
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TIME 
SAVERS 

by H. leeper 

CONVENIENT RADIO CHASSIS 
SUPPORT 

Adjustable display holders as shown may 
be used to advantage for supporting the 
radio chassis. 
One or two of these holders will prevent 

damage to the radio tubes or coils by 
keeping the weight of the chassis off such 
parts 
The top section of such holders may be 

insulated with pieces of an old inner tube 
if desired 

CONTAINER FOR PARTS 
AND TOOLS 

Metal cutlery trays of the type illustrated 
are available at the dime stores, and will 
save time and lost parts when used to keep 
knobs, screws and tubes from any certain 
radio all together. 

Tools may also be placed in the divided 
sections of the tray. 

The tray shown is 13 inches long 81/2  
inches wide and 2 inches dee p. It is made 
from light metal and is low in cost. Several 
of these trays could well be used when a 
number of radios are being worked on— 
with gummed labels carrying the model and 
customer's name if desired. 

MAGNIFYING GLASS 

A magnifying glass is needed in many 
cases to check values marked on conden-
sers and other parts. A convenient method 
of using such a glass is illustrated. The 
glass has been removed from a holder which 
used a swivel mount. 

The glass with attaching straps and bolt 
is carried easily in a vest pocket until 
needed. Then it is attached to the pencil 
eraser as shown. The eraser becomes the 
second part of the swivel arrangement and 
permits the use of the glass at various 
angles. 
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THE RADIO DATA BOOK 
the only radio handbook of its kind . . . 1148 pages ... 12 sections, 

each covering a radio subject more completely than any other book! 

Used by Engineers, Servicemen, Designers, Laboratory Technicians, Draftsmen, Operators, Inspectors, 
Amateurs, Experimenters, Research Development Consultants, Broadcast Technicians, Planners, Installa 
tion Alen, Military, Marine, Police, Fire, Forestry and Railroad Communications. 

ANYONE and everyone in radio and electronics can use this book! 

Plan every operation in radio and electronics with the Radio Data Book. This new radio bible will 
be your lifelong tool . . . you will use it every day, on the board, at the bench, in the field! Use it for 
engineering, construction, troubleshooting and testing. The RADIO DATA BOOK will be yaur in-
valuable aid in design, experiment and in layout. It will help make your production better, faster and 
easier. In any and every operation in radio and electronics, you will use the RADIO DATA BOOK? 

Section 1. 150 Basic Circuits 
Section 2. Test Equipment 
Section 3. Testing & Measuring 
Section 4. Antennas 
Section 5. Sound Systems 

Section 6. Recording 
Section 7. Tube Manual 
Section 8 & 9 Charts, Formulas, 

Codes, Graphs & Symbols 

Section 10. 50 Tested Circuits 
Section 11. Dictionary of Elec-

tronic Terms 
Section 12. Bibliography 

12 Complete Books In One Only $5.00 On Sale Now! 

ALABAMA 
Tuscaloosa—Allen & Jamison Co. 

ARIZONA 
Phoenix—Radio Parts of Arizona 

Radio Spec. & App. Corp. 
ARKANSAS 

Little Rock—Allsapp & Chappel 
Fort Smith—Wise Radio Supply 

CALIFORNIA 
Berkeley—Applied Electronics Supply 

Central Supply Co. 
Dealers Supply Co. 

Burbank—Valley Electronic Supply 
Co. 

El Monte—El Monte Elec. Supply 
Co. 

Hollywood—Yale Radio & Electric 
Co. 

Long Beach—Fred S. Dean Co 
Larry Lynde Radio Supply Co. 
Scott Radio Supply 

Los Angeles—Calif. Electric Supply 
Co. 

Figarts Radio Supply Co. 
Henry Radio 
Leo J. Meyberg Co. 
Papel Brothers 
Radio Parts Sales Co. 
Radio Products Sales, Inc. 
Radio Specialties Co. 
Radio Television Supply Co., Inc. 
Radio Television Supply Co. 
Shelley Radio Co. 
United Radio & Electronic Co. 
Universal Radio Supply Co. 
Western Electronic Supply Corp. 

Napa—R. Lyman Walker 
Oakland—Electric Supply Co. 
Wave Miller Co. 
E. C. Wenger Co. 

Pasadena—A. C. Vroman 
Dow Radio Supply Co. 
Empire Electronic Dist., Inc. 
Pasadena Radio Supply Co. 

Sacramento—Sacramento Electric 
Supply Co. 

San Bernardino—Electronic Equip-
ment Dist, 

Inland Electronics Supply 
San Diego—Coast Electric Co. 

Electronic Equipment Dist. 
San Diego Unified Sch. Dist. 

San Francisco—Market Radio Co. 
Leo J. Meyberg Co. 
Radio Parts Supply Co. 
San Francisco Radio & Supply Co. 
Smith & Crawford 
Zack Radio Supply Co. 

Buy the RADIO DATA BOOK and 
San Jose—Frank Quement, Inc. 
San Rafael—E. B. Abbett Co. 
Santa Ana—Radio & Tel. Equip. Co. 
Santa Barbara—Editors & Engineers, 

Ltd. 
Stockton—B. J. DeJarnatt Whole-

sale Co. 
Dunlap Wholesale Radio Co., Inc. 

CONNECTICUT 
Bridgeport—Coastal Radio Service. 

Inc. 
Hatry & Young, Inc. 

Danbury— Danbury State Teachers 
College 

Hartford—Hatry & Young, Inc. 
R. G. Sceli & Co. 

Nest, Haven—Hatry & Young 
Stamford —Hatry & Young, Inc. 
IVaterbury—Hatry & Young 
New London--Hatry & Young 

COLORADO 
Denver-- Inter State Radio & Supply 

Co. 
Radio Products Sales Co. 

Pueblo—L. B. Walker Radio Co. 
DELAWARE 

Wilmington —Radio Electric Service 
CO. 

FLORIDA 
Miami—Electronic Supply Co. 
Thurow Dist.. Inc. 

Pensacola—Grice Radio & Elec. Sup-
ply 

St. Petersburg—Cooper Radio Co. 
Welch Radio Supply 

Tampa—Kinkade Radio Supply 
Tallahassee—Thurow Dist., Inc. 

GEORGIA 
Athmta—Concord Radio Corp. 
A ugusta—Prestwood Electronics Co. 
Savannah—The Yancey Co., Inc. 

IDAHO 
Boise—Craddocks Radio Supply 
Pocatello—Hendriksen Appl. Co. 

ILLINOIS 
Belleville—Lurtz Electric Co. 
Champaign--U. of L. Supply Store 
Chicago—Allied Radio Corp. 
Andrew Corporation 
Concord Radio Corp. 
Cook Electric Co. 
Chicago Radio Apparatus Co. 
Lukko Sales Corp. 
Newark Electric Co. 
The Radio Shack 
Walker feinieson, Inc. 
J. E. Thompson & Associates 

Danville--Allen Electric Co. 

Evanston—Chandler's, Ins-. 
Peoria—Klaus Radio & Elev.. Co. 

INDIANA 
Evansville—Castrups Radio Supplies 
Ft. Wayne—Pembleton Laboratories 
Indianapolis—L. S. Ayres & Co. 

Hoosier Radio Supply Co. 
Van Sickle Radio Sup. Co. 

IV. Lafayette—Southworth's 

IOWA 
Des Moines—Iowa Radio Corp. 

Radio Trade Supply Co. 
Dubuque—Boe Distributing Co. 
IVater/oo—Farnsworth Radio & Tel. 
Ray Mac Radio Supply 

Ottumwa—Radio Trade Supply 
KANSAS 

Topeka--Overton Electric Co., Inc. 
KENTUCKY 

Linfistille- -General Electric Supply 
Corp. 

LOUISIANA 
Alerandria—Central Radio Sup. Co. 
Monroe—Hale & McNeil 
Shrereport—Koelemay Sales t'o. 
Lafayette—Radio Electronic Supply 
New Orleans—Schuler Supply Co. 

Southern Radio Simply t'o. 
MAINE 

Portland —Maine Electronic Supply 
Corp. 

Bangor—Radio Service T.aboratory 
MARYLAND 

Baltimore—Henry O. Berman Co.. 
Inc. 

Radio Elec, Service Co. 
A. R. Spartana Co. 
Wholesale Radio Parts Co., Inc. 

Hagerstown—Zimmerman Wholesalers 
MASSACHUSETTS 

Boston—Selden Radio Co. 
Hatry & Young 
Hatry & Young of Mass., inc. 
Radio Shack Corp. 
Radio Wire Television. Inc. 

Brockton--Ware Radio Supply Co. 
Cambridge—Selden Distributing Co. 
Holyoke—Springfield Radio Co. 
Fall Riser—Flint Radio Company 
Lawrence—Hatry & Young, Inc. 
Melrose—Melrose Sales Co. 
New Bedford—C, E. Beckman Co. 
Pittsfield—Pittsfield Radio Co. 
Roxbury—Gerber Radio Supply Co. 
Spring field—T. F. Cushing 

Springfield Sound Co. 
Springfield Radio Co. 

POLAND & BOYCE INC PUBLISHERS 

MICHIGAN 
Ann Arbor—Purchase Radio & Cam-

era Shop 
Detroit—M. N. Duffy & Co. 

Radio Electric Supp y Co. 
Radio Spec. Co. 
West Side Radio S pply 

Grand Rapids—Electr . ic Sound 
Equipment Co. 

Pontiac—Electronic Su ply Co. 
Muskegon—Industrial Elec, Supply 

Co. 
Kalamazoo —Ralph 11. alston Co. 
Lansing- -Offenhauer C tupany 

MINNESOT 
Duluth—Lew Bonn Co pail) 
Mankato—Board of Ed ltion 
illietneapolis—Graybar lectric Co., 

Inc. 
Northwest Radio & El ctronic Sup-

ply Co. 
The Stark Radio Sup ly Co. 

St. Pant—Hall Electric Co. 
MISSISSIPP 

Greenville—Goyer Suppl. Co. 
Meridan—Griffin Radio imply 

MISSOURI 
St. Louis—Walter Ashe mho Co. 
Tom Brown Radio t'o. 
Interstate Supply Co. 
Van Sickle Radio Co. 

Kansas pplebee Co. 
NEBRASKA 

Omaha—J. B. Distriouti g Co. 
Omaha Appliance Co. 
Radio Equipment Co. 

NEW HAMPSHI E 
Concord—Evans Radio holesale 
Dover—American Radio t orp. 
Manchester—De Matubro adio Sup-

ply Co., Inc. 
NEW JERSEY 

Camden—General Radio upply Co. 
Radio Electric Service M. 

Cl: ffside—Nidisco Radio tore 
East Orange—Internation Sound 

Eng. Co. 
Jersey City—Nidisco Rad o Parts 

Dist. 
Newark—Radio Wire Tele ision, Inc. 

Variety Electric Co. 
Princeton—Zavelle's 
Trenton—Allen & Hurley 

Nidisco Trenton, Inc. 
Passaic—Nidisco Passaic, nc. 

NEW MEXICO 
Albuguergue—L. B. Wal er Radio 

Co. 
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THE VIDEO HANDBOOK 
768 pages ... 14 sections, covering every phase in television ... over 800 illustrations handsomely 

bound in DuPont Fabrikoid with Red and Silver letters. 
Out in December! 

How 

How 

How 

How 

How 

How 

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

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

The VIDEO HANDBOOK will save you time — improve your efficiency and make your work easier. 

Television Works, Basic . . . through advanced. 

to Design and Engineer Television. 
to Tioubleshoot and Repair Television, Safety procedures. 

to Select and Install a Television Antenna. 

to Create a Television Show. 
to Build an Operating Television Receiver, Complete instructions. 

to Select a Television Receiver. 

Section 1. Television: Past, Present and 

Future 
Section 2. Fundamentals of Electronic 

Television 
Section 3. The Television Station: Pick-

up—Control—Transmission 
Section 4. The Television Receiver 

Section 5. Television Antenna Systems 
Section 6. Creating a Television Show 

Programming and Production 

Section 7. Descriptions of Modern Tele-

vision Receivers 
Circuit Variations — Design — Me-

chanical Features 
Section 8. Installing Television Re-

ceivers 
Section 9. Servicing Television Re-

ceivers: 

CC.PLIII 11000(1. , I11,0,1101. XI. ION 
uit 

Troubleshooting — Interpreting Test 

Patterns—Alignment—Repair 
Section 10. Television Test Equipment: 

How to Use It—How to Buy It 
Section 11. Building a Television Re-

ceiver 
Section 12. Data Section 
Section 13. Television Terms 

Section 14. Bibliography 

14 big sections — Advance Sale — Order now to make sure you get your copy! 

the VIDEO HANDBOOK from these Jobbers:  
NEW YORK 

Alban\ hor! ange Radio Dist. Co. 
Redo—Bars Radio & Electric Parts 

Co. 
Buffalo Electric Co. 
Dymac, Inc. 
Genesee Radio & Parts Co. 
Radio Electric Products, Inc. 
Radio Equipment Corp. 
Standard Electronics Dist. Co. 

Cortland—C. A. \Vincliell Radio Sup. 
ply Co. 

Hempstead, L. 1.—Davis Electronics 
Corp. 

Island Radio Dist. 
Middletown— f. & S Radio Sales 
Mt. Vernon—Davis Radio Dist. Co 
New York Citv—Amperite Corp. 

Adson Radio 
Arrow Electronics 
11 & D Dist. Co. ( Staten Island) 
Bonafide Radio & Elec. Co. 
Benray Dist. Co. ( Brooklyn) 
Consolidated Radio Sales Corp. 
Cornell Radio Co. 
Douglas Radio 
Eagle Radio Co. 
Electronic Supply Corp. ( Long 

Island) 
Fischer Dist. Co., Inc. 
Federated l'urchaser, Inc. 
Graybar Electric Co. 
Green Radio Distributors ( Brook-

lyn 7) 
Grand Central Radio, Inc. 
Harrison Radio Corp. (Jamaica) 
Harrison Radio Corp. 
Hornbeam Dist. Co. ( Brooklyn) 
Harvey Radio Co., Inc. 
Leonard Radio Co. 
Milo Radio Co. 
National Radio ( Bronx) 
Newark Electric Co. 
Norman Radio Dist. (Jamaica) 
Peerless Radio Dist. (Jamaica) 
Radionic Equipment Co. 
Regal Radio, Inc. 
Radio Wire Television, Inc. 
Henry M. Snyder Co. 
Sylvan Wallington Co. 
Terminal Radio Corp. 
Wilco Radio (Bronx) 
Wolcod Corporation 
Electronic Marketers, Inc. 
Stechert-Hafner, Inc. 

Port Chester—Ratec, Inc. 
Poughkeepsie—Chief Electronics, Inc. 
Rochester— -Beaucaire, Inc. 

Hunter Electronics 
Rochester Radio Supply Co. 

Schenectady—M. Schwartz & Son • 
Syracuse—Broome Dist. Co. 

Syracuse Radio Supply 
Utica—Beacon Electronics, Inc. 
White Plains Westchester Electronic 

Supply 
NORTH CAROLINA 

Asheville—Freck Radio Ref rig. & 
Supply Co. 

Charlotte—Dixie Radio Supply Co., 
Inc. 

Radiotronic Dist., Inc. 
Williams & Shelton Co. 

Greenshoro—Johannesen Elec. Co., 
Inc. 

Winston-Salem—Dalton liege Radio 
Supple Co. 

Lambeth Elec. Supply Co. 
OHIO 

Akron—The Sun Radio Co. 
Radio & Electronic Supply 
Olson Radio Warehouse, Inc. 

Ashtabula—Norrison's Radio Supply 
Canton—flurroughs Radio Co. 
•Sommer Electric Co. 

Cinch' nail- & Hogg 
Progress Radio Supply Co. 

Lima-- Lima Radio Parts Co. 
Northwestern Radio Co. 

Cleveland--Broadway Electric Sup-
ply Co. 

Western Electric Co., Inc. 
l'rogress Radio Supply Co. 
Radio S.: Electronic l'arts Corp. 
Winteradio. Inc. 

Columbus—Thompson Radio Supplies 
Dayton —R ike-Kumler Co. 

Standard Radio & Elec. I'rod. Co. 
Granville--Clark Radio Co. 
.1/grit-Ito—Marietta Rad. & Elec. 

Sup. (;o. 
Steubenville-1) & R Radio Supply 

Co. 
Toledo—Warren Radio Co. 
Youngstown—Radio l'arts Co. 
Ross Radio Company 

Warren—Radio Specialties 
OKLAHOMA 

Oklahoma City—J. E. Barnett Radio 
Sup., Inc. 

Electrical Supply Co. 
Miller Jackson l'o.. Inc. 

OREGON 
Eugene—Carlson, Hatton & Hay, Inc. 

United Radio Supply, Inc. 
Medford—Verl G. Walker Co. 

Portland—Bargeit Supply 
The J. K. Gill Co. 
Maine Electronic Supply Corp. 
Stubbs Electric Co. 
Radio Service Laboratory 
United Radio Supply 

Salem—Morrow Radio Co. 

PENNSYLVANIA 
.411entown—Radio Elec. Serv. Co. of 

l'a. 
Altoona—Hollenback's Radio Supply 
Easton—Radio Elec. Serv. Co. 
Emporium—Sylvania Electric Prod., 

Inc. 
Erie--J. V. Duncombe Co. 
Harrisburg—D & H Dist. Co., Inc. 

Radio Distributing Co. 
Lancaster—Eshelman Supply Co. 
Morristown—Kratz Brothers 
Philadelphia—AC Radio Supply Co. 
Almo Radio Co. 
A. G. Radio Parts Co 
Air Tone Sound & Rec. Co. 
lierbach & Rademan Co. 
Radio Elec. Serv. Co. 
Radio 437 Store 
Electric Warehouse, Inc. 

Pittsburgh—Radio Parts Co. 
Tvdings Co. 

Serioiton--Broome Dist. Co. 
Fred P. Pursell 
Scranton Radio & Tel. Supply Co. 

Sharon—Heiges Bros., Inc. 
York—J. R. S. Distributors 
Wilkes-Barre—Radio Service Co. 
Williamsport—Williamsport Radio 

Supple 
RHODE ISLAND 

Providence \\ Ids Co. 
Wm. Dalen.r, o 

SOUTH CAROLINA 
Chadeston--Radio Laboratories 
Columbia—Dixie Radio Supply Co. 

Radio Warehouse 
Greettrille—Gillian Radio Co. 
Spartanburg—MeElhenney Radio 

Supply House 

TENNESSEE 
Memphis—Bluff City Dist. Co. 
Knoxrille--Chemcity Radio & Elec. 

Co. 
TEXAS 

R & R Electronic Co. 
West Texas Radio Supply Co. 

Austin--The lIargis Co. 
Corpus Christi Electronic Equip. & 

Eng. Co. 

c BOLAND & BOYCE INC PUBLISHERS 

Dallas—Crabtree's Wholesale Radio 
Dennison—Dennison Radio Supply 
San Antonio—Mission Radio 
Tyler—Lavender Radio Supply Co. 

VIRGINIA 
Bristol—Bristol Radio SuIPP Co. 
Norfolk—Radio Equipment Co. 

Radio Supply Co. 
Radio Parts Dist. Co. 

Roanoke— II. C. Raker Sales Co. 

WEST VIRGINIA 
Huntington—King & Irwin, Inc. 
Wheeling—Gee Electric Co. 

WASHINGTON 
Bellingham—Waitkus Supply Co. 
Seattle—General Electric Supply Co. 

General Radio, Inc. 
Marshall James 
Radio Products Sales Co. 
Radio Telev. & Appl., Inc. 
Seattle Radio Supply Co. 
Western Electronic Sup. Co. 

Spokane—Columbia Elec. & Mfg. Co. 
Tacoma—C & G Radio Supply Co. 
Wilde Radio Supply 

Walla Walla Ear Radio & Electric 

DISTRICT OF COLUMBIA 

lf'ashington—Capitol Radio W hole-
salers 

Electronic Wholesalers, Inc. 
Kenyon Radio Wholesalers 
Rucker Radio Wholesalers 
Silberne Radio & Elec. Co. 
Star Radio Co. 

WISCONSIN 
Appleton—Valley Radio Dist. 
La Crosse—Stark Radio Supply Co. 
Madison—Satterfield Radio Supply, 

Inc. 
Mihtunikee—Acnie Radio Supply 

Corp. 
Central Radio Parts Co. 
Radio Parts Company, Inc. 
Taylor Electric Co. 

Racine—Standard Radio Parts 
CANADA 

Winnipeg (Manitoba)—Hudson's Bay 
Co. 

Lee-Burn Company 
Montreal—Payette & Co., Ltd. 
Edmonton ( Alberta)—Radio Supply 

Co., Ltd. 
Toronto (Ontario)—Radio Trade 

Supply 
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--)wA Sensational 
Announcement to 
the Top "1 3" in 
Servicing ... 

After 2 Years of Preparation 
CREI Introduces Its New 
Home Study Course in 

TELEVISION 
AND FM 
SERVICING 

G E PHOTO 

PREPARE FOR A BETTER JOB WITH 
THIS 100°0 PRACTICAL 
"ON-THE-JOB" TRAINING 

This new course was prepared by CREI at 
the request of several large manufacturers 
distributors and dealers who said, "We must 
have more servicemen trained to handle the 
approximately 800,000 television sets and 
4.000,000 FM sets to be produced this year 
alone! CREI knows exactly what you need 
and every effort has been made to keep this 
course practical and to the point. If you are 
now in service work you will be able to 
thoroughly understand and apply each lesson. 
It has been reviewed and checked by quali-
fied service experts who know what ia must 

know to get ahead in this booming field. 

Start your training now and you start ap-
plying your new-found knowledge immedi-
ately. Every lesson in this course can be 
helpful in your daily work. As you progress 
in your training you will find yourself 
equipped to handle complicated Television 
and FM work that only a few months ago 
looked "impossible". The time to start is now. 

It costs you nothing but a few minutes 
time to read the interesting facts and the 
complete lesson-by-lesson outline. So prac-
tical, so simple to understand. 

• GET ALL THE FREE FACTS 
NOW — FILL OUT AND 

MAIL COUPON 
• 
Capitol Radio Engineering Institute 
16th & Pork Rd.. N.W., Dept. RT-9 
Washington 10. D. C. 
Please send ene complete details of your 
home study course in Television and F.11 
servicing. f am attaching a brief resume of 
my experience, education and present position  

Name   

Street   

City  Zone . state  

C I am entitled to training under G. I. Bill 

by John T. Frye 

y()t - \vill not be in the radio 
service game too long before 

you run into a deadbeat who will try 
to . get out of paying his bill. For-
tunately, there are not very mans- of 
these people, but it seems there are 
always enough to go around so that 
every serviceman meets up with two 
or three of them each year. 

It strikes me that a description of 
a recent encounter with one of this 
ilk might be of interest to newcom-
ers to the service game, and it 
should arouse a sympathetic grin 
from you ()Whiners. 
Mr. I). ( for " dea(lbeat" ) brought 

his radio to the shop with a com-
plaint about a bad hum. Outside of 
this conditiiin, which appeared very 
suddenly, he stated that the set had 
been operating perfectly. Investiga-
tion revealed that the output filter 
condenser was open. The input con-
denser had apparently been replaced 
in the not very distant past. 

.\ new condenser was installed; 
tubes were checked; the alignment 
was touched up. The set was al-
lowed to run for a couple of hours 
without any further trouble show-
ing- up; so the customer was told 
it was ready, as he had requested. 

Mr. D. called for the set in per-
son, and it was only when he was 
going out the door with it that he 
mentioned that he would be in and 
pay for it Saturday. There seemed 
so little doubt in his mind but that 
this arrangement would be quite 
satisfactory with me, that, like a 
fool, I said, " Well. okay." 
Four Saturdays sailed past \yids-

out my hearing a word from Mr. 1). 
At the end of that time. I made it 
a point to meet him and mention 
that he had not paid the bill. 

"That job was no good," he in-
formed me. "That radio sounds 

worse than when I too - it to You." 
"You should have br( tight it back, 

then," I pointed out. ' I'll have it 
picked up in the mor mg." 

"All right, but I ho e you tix it 
right this time," Mr. 1 snarled. 
The radio was pic d up and 

turned on. Not a thing was out of 
order, just to make s re, though, 
it was taken out of the -abinet and 
gone over with extreme care, espe-
cial attention being paid to the pos-
sibility of some intermi tent condi-
tion. Finally it was rest red to the 
cabinet and let run for ts o six-hour 
stretches without a singl thing be-
ing noticed as being out if order. 

Mr. D. was called in,. nd he was 
urged to see if lie could find any-
thing wrong with the set. e twisted 
all the knobs, listened wit -1 his head 
first on one side and th tn on the 
other, and hnally said g udgingly, 
"Well, it sounds pretty g od. May-
be you have it fixed right this time. 
If it holds up, I'll be in an I pay you 
Saturday." 
When the set was install 41 in Mr. 

1).'s house, it sounded jus as good 
as it had in the shop— bu 1). 
(lid not come in Saturda - or the 
next Saturday or the one a 'ter that ! 

In the meantime, a littl inquiry 
among the fraternity revu led that 
Mr. I). had pulled this sa he stunt 
on two other servicemen in town 
and that he had never pa d them. 

They were very tickled to svelcome 
me to the dubious honor )f being 
one of Mr. D.'s dupes, ; ul they 
offered some small wager that I 
would "never get any bloo out of 
that turnip-. 

lly this time, I was b coming 
pretty annoyed with Mr. I ; so I 
had no hesitancy about ca ling on 
him and asking for paym nt. 

"That radio is still no g d," he 
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said. " It may work all right in your 
shop, but it is no good here. Our 
favorite program is the barn-dance, 
and we have not been able to get a 
bit of it since you \vorked on the 
set." 

It so happened that the barn-
(lance was on that very night ; so I 
quickly said, " I'll drop in tonight 
and sec if I can find out why yg tu 

cannot get your program." 
I did just that. I sat there in .Nlr. 

1).'s living room and listened to the 
barn-dance. I never heard better re-
ception. There was no noise, no 
fading; and every note was crystal-
clear. 

At the end of that period, Mr. D. 
mumbled, " It surely is funny. When 
you are here it sounds fine. I guess 
it is all right after all. Now next 
Saturday—" 
"Whoa there, my friend !" I in-

terrupted him. "This is Saturday, 
you know. Suppose you pay me 
right here and now for the job I did 
two months ago. Then, if you are 
not satisfied with the set, take it 
to any radio shop in town and tell 
them what you are complaining 
about. Tell them to repair anything 
they find with it and to send me the 
itemized bill together with any de-
fective parts they remove. Ill pay 
that bill." 

"Well, I'd be willing to do that, 
but all I have is a tNyenty dollar 
bill—" 

"Fine, fine!" I quickly said, "I 
happen to have change." 
And so at last I was paid, and 

I was able to crow over my hard-
won victory to my fellow service-
men ; but I did not fool myself : 1 
lost a lot of money on that job. 
While I was going over that set for 
the second time, and while I was 
sitting there listening to the barn-
dance, I could have been making 
several more dollars, or I could have 
been doing something that gave me 
pleasure. 
I have not told this as a model 

for how to handle deadbeats, for 

there are probably much better NV of taking care of the situation dui o 

I followed. The point I want to 
make is that the serviceman should 
follow a hard-and-fast system that 
does not allow characters of this na-
ture to get their foot in the door. 
You will not lose any worthwhile 

business by insisting on cash-on-
the-barrelhead for radio service, 
the barrelhead for radio service."' 

makes 

"the Service Man's Line" 

Brach antennas . . . long known for dependability 
. . . maximum reception . . . trouble-free operation 
. . . durability and ease of installation . . . now 
feature an added extra ... Flexibility. Unique con-
struction features aid the service man in making a 
more rapid installation to which future additions or 
modifications can be easily made. 

1. FLEXIBILITY A complete line designed with 
basic antenna parts which are convertible to more 
complex arrays as required by location and recep-
tion problems. 

2. COMPLETE KITS Each antenna model is in-
dependently designed and furnished in a completely 
packaged kit containing all necessary hardware, 
downlead (when desired) and the Universal Base 
Mount . . . ready for installation. 

3. PRE-ASSEMBLY Each antenna is factory 
pre-assembled as far as possible, ready to erect. 
Complete and simple installation instructions. Saves 
valuable man-hours on the roof. 

4. MECHANICAL STRENGTH Weather - tested 
for durability, Brach Antennas feature a husky steel 
mast, rigid connections, sturdy base mount, neat 
appearance. All parts corrosion resistant. 

5. SUPERIOR RECEPTION Designed with en-
gineering " know-how". All Brach antennas are 
factory pre-tuned, matched for 300 ohm transmis-
sion line with large diameter aluminum elements 
for better signal pick-up. Directivity patterns and 
standing wave ratios available upon request. 

New! Tops in TV! 

HI- LO ROTATABLE 
Antenna 

Here it ist A rotatab'e antenna to provide peak 
performance with any station at any time. Brach 

introduces the new "Superview" Rotatable, cover• 
ing both high ( 174 MC to 216 MC) and low (88 

MC to 108 MC) TV bands. High band extension 

available for easy addition to standard dipole 
array for separate orientation. No more multiple 

images. No more "weak" stations. Brach's Super. 

view Hl-LO assures television reception that's 
tops. Make sure and investigate the new Super. 

view line today. 

Write for Free Brach catalog showing complete 

line of TV and FM antennas and accessories. 

SEND FOR CATALOG NO. RM-304 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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elefetee 

e'oe* 
Presenting the most 
Complete Line of 

Nylon Needles 
with 

Knee Action 
The Swing is towards Nylon— 

because Nylon Needles by Web-

ster- Chicago eliminate surface 

noise . . groove hopping . . . 

filter but not dampen surface 

noise and preserve records. Show 

. . . suggest . . . and sell these 4 

profit building needles! 

Red Nylon with 
Knee Action. 
New! Genuine 
sapphire tip. 
Plays longer— 
reproduces 
highs and lows 
perfectly. None 
finer! $500 

Black Nylon 
with Knee Ac-
tion. An old 
standby for 
sales and prof-
its with pre-
cious metal, 
osmium alloy 
tip. $250 

Ivory Nylon 

with Knee Ac-

tion. Precious 

jewel tip, re-

produces the 

full diatonic 

scale. $350 

•Nfii**EWEMIDEir. 
NYLON NEEDLE 

The NEW Tear 
drop all Nylon 
with highly pol-
ished rose jewel 
tip. Softens 
scratch without 
losing repro-
duction bril-
liance. $ 175 

WEBSTER-CHICAGO 
5610 Bloomingdale, Chicago 39, III. 

111E INDUSTRY 
PRESENTS 

MICROGROOVE 
RECORD CHANGER 

The new Webster-Chicago Model 133 
automatic microgroove Record Changer is 
in production now and will be ready for dis-
tribution as soon as microgroove records 
come available. The change from standard 
groove 78 rpm to microgroove 33 rpm has 
been a relatively simple conversion, contin-
ues Mr. Hartford, because the well-known 
Webster-Chicago record changer design is 
universal in principle. A new carefully baj-
anced tone arm which applies no lateral 
pressure on the thin walls carries the a p• 
proved Nylon Knee Action Needle easily 
and precisely along the groove with superla-
tive reproduction quality and minimum drag. 
The drive on Model 133 has been easily re-
duced to 33 rpm with the same single-speed 
torque characteristics and wow-less perform-
ance of the standard Webster-Chicago rec-
ord changer models. The changer unit is 
mounted in an all metal base which is fin-
ished to blend with home furnishings and 
may be used on table top or in radio con-
sole compartment for amplification througn 
radio. Microgroove records provide mag-
nificent tone in the entire hi-lo range, fur-
ther states Mr. Hartford, and Model 133 
reproduces every shade and degree with 
startling fidelity. 

MICRO-GROOVE PICKUP 

Shure Brothers, Inc., 255 W. Huron St., 
Chicago, Ill., have introduced their nec 
"900 MG" crystal phonograph pickup for 
Micro-Groove records. The long playing 
micro-groove records are selling fast, but a 
new pickup is needed to play them. The 
Shure "900 MG" is an answer to this need. 
It tracks at 7 grams—has a needle force of 
9 grams as an added safetly factor. It uses 
a special offset osmium-tipped needle with a 
point radius of only .001 inch, and has an 
output of one volt. 

MINIATURE PIN STRAIGHTENER 

Hytron Radio & Electric C rp., Salem, 
Mass., announces hte Hytron 9-P n Miniature 
Straightener, third in a series o shop tools 
specially designed for servicemen s use. Con-
tinuing a brand new kind of o ering—Hy-
tron's new 9- Pin Miniature Pin traightene-, 
like the Tube Tapper and 7- Pin traightener, 
is distinctly apart from the us al offered 
sales and technical aids. Design d with an 

eye to making the serviceman's job easier 
and more profitable, this precis on tool is 
built of special stainless steel an aluminum. 

CONDENSERS 

In order to service the new raclios prop-
erly, especially FM and television receivers, 
Olson Radio Warehouse, Inc. has added high 
voltage condensers to its line. New values 
include: 20 mf 450 volts; 30 mf 450 volts; 
40 mf 450 volts, as well as the n4w handy 
small size —50-30 mf 150 volts l tubular. 
"Akrad" Condensers are available from Ol-
son Radio Warehouse, Inc., 73 ' E. Mill 
Street, Akron 8, Ohio, and are attractively 
packaged in handy steel kitainers, ten con-
densers to a carton. 
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CUSTOMADE UNITS 

The Jensen Manufacturing Co., 6601 S. 
Laramie Ave., Chicago 38, III., is beginning 
to market four basic Customode units: a 
medium utility cabinet, for large equipment, 
small television sets, etc.; a small utility 
cabinet, for tuner, amplifier, recorder, record 
changer, etc.; a reproducer cabinet, bass 
reflex design for a IS-inch coaxial speakec, 
the last word in acoustical correctness; and 
a record cabinet, holding more than 200 
records. The units are made to a standard 
18" depth, with scientifically-chosen length 
and height dimensions which permit stacking 
in literally hundreds of different combinations 
to meet present and future audio-video re-
quirements. The units are finished in falsely 
textured blonde mahogany or cordovan ma-
hogany. Flush satin-finish brass door pulls 
with dark green plexiglas window add digni-
fied decorative touches. 

SOLDERING IRON 

A new featherweight soldering iron called 
"Soldetron", which weighs only 3 ozs. is 
being manufactured by Transvision, Inc., 
New Rochelle, N. Y. The following new 
features are incorporated in this iron: Inter-
changeable tip- heads, no cleaning or filing. 
Fingertip control permits long solderir,3 
periods without fatigue. High working our-
put, low current drain. Ideal for fine pre-
cision work in " hard-to-reach" places. Effi-
cient on assembly line. 

The iron heats up within 20 seconds from 
a cold start; cools upon release of the 
button; quickly reheats when button is 
pressed. 

To page 37 

Provides Vast New Sales Fields 

For Dealers and Servicemen 

The long-playing micro-groove records have opened 
a vast new sales field for Servicemen and Dealers. 
Hundreds of thousands of record enthusiasts are 
ready to buy the new records, but they must have 
a new pickup to play them. This is your big oppor-
tunity to "adapt" their present sets with the Shure 
"900MG." It is a tremendous market—an immedi-
ate, anxious, impatient market. Here are oppor-
tunities, sales, PROFITS! Think of the hundreds 
of phonograph users in your immediate area. You 
will render an outstanding service by using a Shure 
"900MG." It is unsurpassed for the most brilliant 
reproduction of music you have ever heard. 

AVAILABLE AT SHURE DISTRIBUTORS NOW! 

Model 900MG Code: RUZUZ List Price —$ 12.50 

(Shure Patents Issued and Pending. licensed under Patents of Brush Development Co.) 

SHURE BROTHERS, INC. 
Microphones and Acoustic Devices 

255 W. HURON ST., CHICAGO 10, ILL. • CABLE ADDRESS: SHUREMICRO 
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New Book makes 

AUTO RADIO 

REPAIR twice 

as easy gollibe 
Covers all auto 

Radio types from 

mid- 1930'i to 

present, includ-

ing mobile FM. 

Just Out! 
SERVICING THE MODERN 
CAR RADIO, by A. L. Hurlbut 

Second edition, 102 pages, 812 II, 222 
illus., over 500 circuit diagrams S7.50 

Here—written by a practical auto radio expert 
of 20 years standing—is everything to help 
the beginner or experienced serviceman gain 
profitable skill in the fast-growing field of car 
radio servicing. A complete guide to the work. 
Book not only describes installation, testing, 
and repair methods fully, but also gives need-
ed special facts of car radio circuits, differ-
ences between car and home radio servicing 
problems, shop set-up and business-getting 
ideas, etc. And invaluable for all jobs is the 
big gallery of circuit diagrams on hundreds 
of models, old and new. 

Practical facts and methods on: 
—getting into the car 

radio business 
— differences between mo-

bile and home radios 
— antennas and input 

circuits 
— power supplies 
—circuit features 
—auto electrical systems 
—setting up shop 
—car set installations 

— antenna installation 

—loudspeaker installa-
tion 

— remedying inter-
ference 

—servicing procedure 
— vibrator maintenance 
— loudspeaker servicing 
— car-radio alignment 
—push-button tuning, 

etc 

OPPORTUNITY OF A LIFETIME 
for (lieu servicemen, says Ghirardi 
author of famous radio servicing books 

and articles 

"SERVICING THE MODERN CAR RADIO repre-
sents on opportunity no wide awake service-

man con afford to miss. There 
are over 9,000,000 car radios— 
approximately 16 out of every 
100 radio receivers in use — o 
wonderful field for increasing 
business; stepping ahead of com-
petition! Good auto radio men 
are scarce, and this book gives 
you a gold mine of information 
you need to cosh in on this 
profitable, fast-growing business." ALFRED A. 

GHIRARD1 

10 DAYS' FREE EXAMINATION 

Murray Hill Books, Inc. 
(Division of Rinehart it Co.) 
Dept. RM-98. 232 Madison Ave., 
New York 16. N. Y. 
Send me FlurIbut's Servicing the Modern Car 
Radio for 10 days' examination on approval. 
In 10 days I will send $7.50, plus few cents 
postage. or return book postpaid. Postage paid 
on cash orders: same return privilege. ( Books 
sent on aocroval In U. S. only. Price outside 
U. S.. $13.00. postpaid.) 

Name 

Address 

City ( Zone) & State  

Occupation 
dOMIMM«MMMMMM.M.1...111.1 ,1MMI1MIMMIIMI»MMM». 

ELECTRONICALLY 
SPEAKING 

Since the announcement in April 
uf the unique I vtron Radio & Elec-
tronics Corp. contest for radio serv-
icemen, hundreds of contestants have 
been awaiting news of the winner of 
the first month's prize. Thu winner 
whose serviceman's tool suggestion 
was voted to be the best entry was 

Harry L. Smith of 25-26 Stein-
way Street, Long Island City, N. Y. 
In the accompanying photograph Mr. 
Smith is shown being congratulated 
and presented with the prize by Mr. 
Everett IL Boise, I lvtron's commer-
cial engineer in the New York area. 
while Bill Harrison of the Harrison 
Radio Corp., 12 West Broadway, 
New York City, waits to add his con-
gratulations. The first prize for May 
was a DuMont Type 274 five- inch 
>scillograph. 
The board of Judges consists of : 

Everett B. Boise of Hytron presents First Prize in Hytron Contest to Harry 
while Bill Harrison of the Harrison Radio Corporation looks on. 

. Smith. 

Joseph J. 1:oclw, rdit 
Radio .211 (no t nee 

Sanford Cowan, Editor 
Radio Service Dealer 

W. W. MacDonald, N.la 
F./cc-ironies 

Oliver Read, Chief Edi 
Radio News, 

J. I.. Stoutenburgh, Ex 
Lewis Winner, Chief 

Radio Telez.ision 
Service 
There are still many 

deluxe first prizes to be 
$200 U. S. Savings Bond 
prize in the Hytron . 
Contest. Not to be ovtrlooked are 
the $50 and $25 U  S S.1 ings Bonds, 
second and third prizes. Tou can get 
an entry blank with com lute details 
from your Hytron jobb r or write 
Flvtron direct. Describe your pro-

& Publisher 

aging Editor 

or 

c. Editor 
ditor 
etailing 

worth-while 
won and a 
is the grand 
ervicemen's 

..1111 

.111 
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posai for a simple, economical shop 
tool like the Hytron tube tapper or 
miniature pin straighteners. 

First of a series of live educational 
meetings for radio technicians in the 
next twelvemonth will be held in the 
Hotel Astor on September 27, 28 and 
29, Harry A. Ehle, Chairman of the 
Town Meetings Committee of the 
Radio Parts industry Coordinating 
Committee, has announced. The New 
York meeting will be followed bv our 
in Boston at the Hotel Bradford. 
November 15, 16 and 17, and by 
others in Atlanta t January), Los An-
geles t March) and Chicago ( April), 
Ehle said. All will be adaptations of 
the program worked out for the first 
Town Meeting of Radio Technicians. 
held in Philadelphia last January as 
the first attempt on the part of the 
radio industry to extend a helping 
hand to the radio Serviceman. 
As in Philadelphia, each of the 

meetings ‘vill be completely non-
commercial. Programs will bring the 
technician constantly revised, up to 
date information on television servic-
ing, as well as a balanced program 
designed to make his life easier as 
an independent businessman. 

On September 20, 1948, the FCC 
will hold a hearing, docket 8976, on 
the utilization of the band of 475-890 
megacycles for television broadcast-
ing. The issues tto be considered are 
as follows: 

1. To obtain full information con-
cerning interference to the reception 
of television stations operating On 
channels 2 through 13 resulting from 
adjacent channel operation of other 
services, from harmonic radiations, 
and from man-made noise. 

2. To receive such additional data 
as may be available since the close 
of previous hearings ( Dockets 6651 
and 7896) concerning the propaga-
tion characteristics of the band -17 
to 890 megacycles. 

3. To obtain full information con-
cerning the state of development of 
transmitting and receiving equipment 
for either monochrome or color tele-
vision broadcasting, or both, capable 
of operating in the band 475 to 890 
megacycles. 

4. To obtain full information con-
cerning any proposals for the utiliza-
tion of the band 475 to 890 mega-
cycles or any part thereof, for Mr-

-) to page 41 

for WIRE RECORDER-

RADIO 

combinations 

with push-button 

control 

Webster- Chicago 
WIRE RECORDER 

is a top quality, precision unit designed for installation 
in radio console or for use in semi-portable 
applications with radio or high fidelity amplifier. 
Model 78 provides all combinations.., recording from 

radio or microphone; playback through headphones, 
radio or external amplifier, with simple push-button control 
of electrical circuits. A sensitive meter provides 
accurate recording level indication and the wire transport 
mechanism is positive acting and foolproof. 

Easy to install... Model 78 is easy to install, 

and makes an ideal combination. Contained in an 

attractive metal case which mounts as a complete unit, 
Model 78 is furnished complete with microphone, 

one spool of wire and all necessary plugs, cords and 
instructions for neat installation. 

The radio- listening public is 
demanding auxiliary equip-
ment for more complete enjoy-
ment of their radio programs, 
record music and home enter-
tainment. 

• 

DEMONSTRATE and install 
Webster- Chicago Model 78 
Wire Recorder. 

Ask your Webster-Chicago 
Distributor 

WEBSTER•CHICAGO 
famous, too, for Webster-Chicago Record Changers and 

Magic Nylon Phonograph Needles 

5610 W. BLOOMINGDALE AVE. • CHICAGO 39, ILL. 
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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 o, 
and connected to th, 
stand, iron may be main-
tained at working tern-
perceure or through ad-
justment on bottom of 
stand at low or warm 
temperatures. 

For deocfiplive literature writs 110.1 

ANLRICAN ELECTRICAL 
ATER COMPANY 

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

Of UBE 
LITEUTURE 

...... ,e• 

To avoid delay when writing to the manufac-
turer give issue and page number 

How to Use Diagrams in Radio 
Servicing—This six page booklet 
precedes a twenty-six page "Com-
plete Index to Radio Diagrams" 
manual published by Supreme 
Publications. The booklet presents 
some ideas on the use of diagrams, 
briefly, aided by a few illustrations. 
The index should prove of value 
to radio service technicians. 
This literature can be obtained 

free, by writing directly to Su-
preme Publications, 9 South Ked-
zie Ave., Chicago 12, III., and send-
ing a two-cent stamp for postage. 

Products that Help the Radio 
Man—This fifteen page catalog 
lists the Walsco products: Radio 
parts, hardware and chemicals. 
\lost of these products are pictured 
in photographs or sketches, and 
described, numbered and priced for 
list and dealer. An index at the 
back of the booklet makes it easy 
to locate the type of part you want. 
You can get a copy of this cata-

log from Walter L. Schott Co., 
()306 Santa Monica Blvd., Beverly 
Il ills, Calif. 

Radio Industry Red Book— How-
ard W. Sams & Co., Inc. announces 
publication of the Radio Industry 
Red Book, a cooperative effort, 
representing the first and only 
.-s.omplete radio receiver replace-
ment part:: guide ever published. 
This single authoritative volume 
provides accurate, easy to use list-
ings on all 9 major replacement 
components for approximately 17,-

000 models made dun i g the ten 
year period 1938 to 19 8. It lists 
original parts, together -ith num-
bers for proper replace tent parts 
made by 17 leading man facturers, 
covering Capacitors, Tr nsformers, 
Controls, IF Coils ( incl ding Peak 
Frequencies), Speakers, Vibrators, 
Phono Cartridges, Tube and Dial 
Lights, Batteries—plus ; wealth of 
valuable installation no s. 
The 17 parts manufac urers rep-

resented in the Red Bo k include 
Aerovox, Astatic, Burg ss, Claro-
stat, Eveready, 
IRC, Jensen, Meissne , Merit, 
Ouarn - Nichols. Radia t, Solar, 
Sprague, Stancor, Sykania and 
Thordarson. The Red B )ok is the 
first cooperative industry effort for 
the radio service techn . ian. All 
data is arranged alphabe cally and 
by model numbers for 'nick ref-
erence. The Red Book C ntains al-
most 500 clearly printe 872 x 11 
pages. Binding is Smyt e-sewed, 
opens flat for easy use. 

Price, $3.95. From tic ward W. 
Sams & Co., Inc., 2924 E; st Wash-
ington Street, lndianapo is 6, In-
diana. 

Triple Pindex—An valu 
tool for quick identificatio 
tron tube connections de 
permit radio servicemen 
instantly and study simul 
any two or three tube 
grams out of over 475 
now available in a uniqu 
known as the RCA Tripl 
prepared by the RCA 

ble new 
of elec-

igned to 
o locate 
aneously 
ase dia-
vpes, is 
-booklet 
Pindex, 
ube De-
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partment. 
The RCA Triple l'index, so-

called because of its design, pro-
vides three complete and separate 
base-diagram booklets, joined in a 
single cover with a spiral wire 
binding. To locate the base dia-
gram of a particular tube, the serv-
iceman need only flip over the 
pages of one of the booklets. If a 
second base diagram is desired, it 

may be as quickly located in the 
second booklet without disturbing 
the first. A third diagram may also 
be independently located in the 
same way. All three diagrams are 
thus available on the same three-
in-one "page - for quick and easy 

checking, without the necessity of 
continual back-and-forth thumbing 
of pages. 

Ideally suited for work-bench 
operations, the new booklet meas-
ures a handy 4 x 8 inches. It is 
printed on heavy stock to with-
stand wear in continual use, and is 
yellow in color, both for easy find-
ing on a cluttered bench and be-
cause black diagrams on yellow 
are easily read under artificial 
light. Diagrams are large and 
clear, and a complete legend ex-
plaining the symbols used appears 
inside the front cover. 
The new RCA Triple l'index is 

now available from RCA Tube 
)istributors at a price of 75 cents. 

Electronics Reference Book — A 
reference book to help the elec-
trical engineer understand and 
apply new electronic equipment in 
industry has just been published 
by John Wiley & Sons. Prepared 
by electronics and research engi-
neers of the Westinghouse Electric 
Corporation, the 680-page Indus-
trial Electronics Reference Book 
contains 36 chapters on the basic 
the,ry of electrons and the design. 

! REVOLUTIONARY SOLDERING IRON 

Soldetron 
'rr. 'atark 11eg . Pat. Pend 

For Easier, Better Soldering—on Any Job! 

• Weighs only 3 ors., yet can do the job of a 200 watt iron. 

• Heats up in 20 seconds from a cold start; saves time. 

• Fingertip control; permits soldering without fatigue. 

Ready for attach-
ment and operation 
on 110 V A.G.. 50-
60 cycles, through 
transformer sup-
plied with iron. or 6-8 volt 
A.C. or D.C. without trans-
former ( from an automobile 
battery). 

Overall size 91/4"x15/16"; ship. 
wt. approx. 4 lbs. 

— 

• Ideal for fine precision work in " hard-to-reach" places 

• Readily interchangeable tip-heads; no cleaning or filing. 

• Retains heat with switch off up to I minute; efficient. 

• Bakelite handle, cork covering, for comfortable cool grip. 

PRICE: including transformer and Tip-Head "A", $ 13.95 

higher west of Mississippi; fair traded. 

Ask your distributor, or for further information write to: 

TRANSVISION, INC. DEPT. RM NEW ROCHELLE, N, Y. 
lo Calif . Cal., 8572 Santa MOnit 3 Blvd., Hollywood 46 

 /— 

liel 
'HOW It WORKS' 

,„ practical theory on tile 

biggest development since the introduction 
f riulio. Deals with transmission and 

1,4•eption of television signals. giving clear 
overall picture. Goes into frequency stand-
ards. antennas, and describes the var 
portions of a television receiver. Cos...-
alignment and servicing. This book is 
of Vol. 1 Rider Television Manual. li 
ordering the Manual ($15.00) you auto-

matically get this book 
Even if television is not yet to your area st 
will be soon. You need to know about it now. 

• Manufacturers: Here is the textbook 
you can use in training your servicemen. 

Over 200 pages 
Illustrated • .. $2.70 

application and maintenance of 
electronic equipment in industry. 
This handbook includes within one 
cover all the technical data needed 
to understand the scope and limita-
tions of electronic equipment as 
used in industry. It will be useful 
to engineers faced with the prob-
lems of approving or rejecting in-
dustrial electronic equipment. 

Besides presenting underlying 
theories and design factors, the 
book brings the electrical engineer 
up to date on developments in elec-
tronic instruments, motor control, 
dielectric heating of woods and 
plastics, resistance welding, X-ray 
and photo-electric devices and 
many other fields of electronics. 
The Industrial Electronics Ref-

erence Book, measuring 9 x 11 
inches, can be obtained from John 
Wiley & Sons, 440 Fourth Ave, 
New York 16, N. Y. $7.50. 

TUBULAR ELECTROLYTICS 
Fresh stock Fully guaranteed 

20 mfd. 150 V.   10 for $ 1.79 
20-20 mfd. 150 V.   10 for 2.49 

8 mfd. 450 V.   10 fer 1.83 
Postage extra. 25% deposit on COD. 

Write for our free bargain Into featuring 
"AMERICA'S BEST BUYS" 

POTTER RADIO CO. 
1314-M McGee Street Kansas City 8, Mo. 

UNDERSTAND/NG 

VECTORS AND PHASE 
ProV1C1e8 easy under•tanding of vectolial 
Presentations so you s%111 get more benefit 
front radio article, ;111(1 books. 

160 Pages Cloth bound . . . • • • . $ 1 89 
Paper bound . 

99c 

BROADCAST OPERATORS' HNDBOOK 
A  

M E• EEnonn"'S1e1len Engineer, by • WIRE 
'Tells how tu operate a radio station 
and keep it in operation Covers trans-

',ott operation 
er  and maintenance, 

,lost to do and bow to operate control 
room, master and remote cont 3V 

rols. .... 

288 Po..--Prolossly Illus.-43.  

JOHN F. RIDER Publisher,Inc. 
404 FOURTH AVENUE, NEW YORK 16, N.Y. 

Export : Rockeinternationol Corp. 

13 E 40th Street, New York 16, N Y. 

LEARN RIGHT 

WITH RIDER! 

FM 
TRANSMISSION 
& RECEPTION 
by John F. Rider and 

Seymour D. Uslan 

ho•luded among the 
"10() Best Technical 
Books of 1947 and 
early 1948" by the 
**Library .fournal" 
this book has been 
adopted with equal 
enthusiasm by schools. 
colleges, engineers and 
radio servicemen. 
Latest in theory, 

method of operation, high 
and low power, antennas, 
methods of alignment, 
solutions of servicing prob-
lems—everything needed 

4)6 Cloth Cover, $3.60 
Pages 

OTHER 
RIDER BOOKS 
Tube 424 Pgs. $4.50 

Servicing by 
Signal Tracing 360 Pgs. 4.00 

Cathode Ray 
Tube al Work 338 Pgs. 4.00 

Send for Complete Cotolog of titles 

BY THE PUBLISHER OF 

RIDER MANUALS 

Order From Your Jobber 

or write direct 

lo us. 
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The Notebook combines with Case His-
tories to form one department. This depart-
ment will consist of readers' ideas and sug-
gestions for kinks and gadgets which have 
proved helpful to them, plus case histories 
of some of the tough ones we have all come 
across. Tell us about the problems you have 
encountered with certain sets and how you 
have solved them. With the case histories 
give us a clear and brief an explanation as 
possible stating the symptoms, the cause, 
and remedy; give the make, model number, 
and if possible, the year. Of particular in-
terest are those receivers manufactured from 
1937 to the present. Keep your suggestions 
for useful gadgets and twists both simple 
and practical. Radio Maintenance will pay 
$2.00 for each item published in this de-
partment. 

MAJESTIC MODEL GI-426 

The 1LC6 goes bad about every 
six months; there is squeal and noise 
when volume control is adjusted. 
This was a new set, and the volume 
control tested good. Replacement 
remedied the squeal and noise. 100 
volts on plate of ILC6 caused short 
tube life. Installing a 15,000 ohm, 
one watt resistor between 13+ and 
the IF transformer reduced voltage 
down to proper value. 

Charles R. Hood 
Ashland, Kv. 

EMERGENCY SANDPAPER 

Here is a good 
when looking for 
clean small size 

way to save time, 
tine sandpaper to 
enamel wire, etc. 

Use the sanding part of a book of 
matches. Remove the sanding part 
from the book matches. Then fold 
it so that it can be used to clean off 
the enamel from the wire before sol-
dering. 

Charles Teresi 
Chicago, Ill. 

CONDENSER LEADS 
It often becomes necessary to use 

.t condenser in series with a signal 
generator or scope. The leads soon 
break off after being used a few 

times. To prevent this, use two 
alligator clips opened up and fitted 
over the condenser as shown. Solder 
leads and taps to make it serviceable. 

Walter A. Civenar 
Philadelphia, l'a. 

WORN BACK 
Quite often a small set comes into 

the shop with the boles in the card 
board back so worn and torn that 
the snap- in trimounts cannot hold the 
back in place. Gummed "reinforce-
ments" such as are intended to re-
inforce the retaining holes of the 
paper in looselcaf notebooks, can be 
used to correct this condition neatly 
and efficiently. Two or three re-
inforcements can be used to repair 
each hole for added strength. 

John T. Frye 
Logansport, Indiana 

HEAT CONTROLLE 

\ good heat controll 
during iron may be n 
old tapped primary 
former connected to 
auto transformer. The 
nected to the outside of 
One " iron" lead is conn 
to one side of the lin 
through a switch to on 
and if desired to the 
the line. The transforn 
the line this wav draw 
current. If the line -y( 
neighborhood is low, or i 
ing is desired, move th 
or two taps and switch 
to the end Of the \\inch 
than line voltage. A pi 
be hooked up to the filan 
for on-off indication. 

Max Alth 
Yonkers, 

r for the sol-
de from an 
(Aver trans-
erate as an 
line is con-
the winding. 
•cted directly 
. The other 
of the taps 

ther side of 
er riding on 
s very little 
Rage in the 
quick heat-
line in one 
he iron out 
g for more 
ot bulb can 
ent winding 

ew York 

SPEAKER MOUNTIN 

If you are called on o install a 
radio ill an old type e r and the 
speaker has to be installe separately 
from the radio, it is bes to mount 
the speaker on the fiber Joard liner 
on the inside of the side cowl, just 
cut a hole in the liner and mount the 
speaker between the lin r and the 
Cl wl. If possible, use a fi ished grill. 
If not available, try using a tine cop-
per screen wire. The ene osed spac(-
surrotinding the speaker, ives won-
derful tone quality. 

Albcr I.oisch 
Darb. , Pa. 

USING OLD VIBRATO S 

Defective vibrators fro i battery-
operated radios may be used for 
many purposes around a olio shop. 
The bottom of the unit i removed 
by inserting a screw driver under the 
rolled edge and bending i outward 
so that the " works" may b removed. 
The sponge rubber lining lay often 
be inserted between tube .hi-elds to 
prevent annoying rattles aused by 
vibration. The smaller disc vill prove 
useful in replacing worn or nisplaced 
chassis shock absorbers. he "can" 
may be used as a container for small 
bolts and screws by rem ving the 
handle. If angle brackets or spade 
lii2s are attached, the can -lay then 

tied as a coil shield. 
Marion L. ' liodes 
Knightstow , Ind. 
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Industry Presents 
— from page 31 

CUSTOM-BUILT 

CONSOLE CABINETS 

VIBRATION DAMPING SOCKET 

Mines Equipment Company ot St. Louis, 
has introduced a Molded ( Neoprene) Edison 
base lamp socket that will prolong the life 
of electric lamps by protecting bulb fila-
ments from surrounding vibration. Molded as 
a unit to a resilient rubber mounting dia-
phragm that fits a standard four incb wall 
outlet box, all necessary metal parts such 
as female socket, wires, connections, etc. are 
p-otectively encased in Neoprene, DuPont's 
oil, acid, heat and wear-resistant rubber-like 
compound. In addition, a rubber bead on 
sockets mouth fits bulb's neck snugly . This 
seals "socket-lamp" assembly protect.ng its 
electrical connections against water, dust, 
oil, etc. 

to page 38 

PHOTOFACT Publications 
* HELP YOU TO SUCCESS! 

These are the indispensable service data books 
you'll use profitably every single working day... 

Jackson Industries, Inc., 1708 South State 
St., Chicago, Ill., announces the manufacture 
of a new line of quality cabinets for console 
model radio-phonographs. These cabinets 
come in walnut, mahogany and blonde, and 
are available in five different models. One 
of the models ( illustrated) is adaptable for 
currently produced 7" and 10" television sets 
and kits. The cabinets will accommodate all 
standard record changers and most current 
radio chassis. Full details can be obtained 
by writing Jackson for their new catalogue. 

Your Price 
Each Volume, 

In Deluxe Binder 

III? 

11.,11, Wed C.o. 

upkb. 

PORTABLE PHONOGRAPH 

Webster-Chicago, manufacturers of record 
changers, wire recorders, and phonograph 
needles, announced today a new portable 
automatic phonograph. The Model 161 is a 
fully portable automatic phonograph, housed 
in an all wood case covered with attractive 
burgundy leatherette. The Model 161 will 
play a full stack of records with cover closed. 
Volume and tone controls are on the outside, 
which permit changes in volume and tone 
without lifting the cover. 

98" 

NOW! PHOTOFACT VOLUME 4 
Includes First Three TV Course Installments 

Bring your file of post-war receiver Service Data right 
up to July, 1948! Here's the most accurate and complete 
radio data ever compiled—preferred and used daily by 
thousands of Radio Service Technicians. Includes: Ex-
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alignment data; complete parts 
listings and proper replacements; alignment, stage gain, 
circuit voltage and resistance analysis; coil resistances; 
record changer service data, etc. Order Volume 4 today 
—keep your Photofact library up-to-date— it's the only 
Radio Service Data that meets your actual needs! 
Vol. 4. Covers models from Jan. 1, 1948 to July 1, 1948 
Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948 
Vol. 2. Covers models from Jan. 1, 1947 to July 1, 1947 
Vol. 1. Covers all post-war models up to Jan. 1, 1947 

1947 Record Changer Manual 
Nothing like it! Complete, accurate 
data on over 40 post-war models. 
Exclusive exploded views, photos 
from all anules. Gives full change 
cycle data, information on adjust-
ments. service hints and kinks, com-
plete parts lists. PLUS—for the first 
urne — complete data on leading 
Wire, Ribbon, Tape and Paper Disc 
Recorders! 400 pages; hard cover; 
opens flat. Order now! 

$495 ONLY  

Receiver Tube Placement Guide 
Shows you exactly where to replace each 
tube in 5500 radio models, covering 
1938 to 1947 receivers. Each tube lay-
out is illustrated by a clear, accurate 
diagram. Saves time—eliminates risky 
hit-and-miss methods. 192 pages, com-
pletely indexed. 

$125 ONLY  

Dial Cord Stringing Guide 
The book that shows you the one eight 
way to string a dial cord. Here, in one 
handy pocket-sized book, are all avail-
able dial cord diagrams covering over 
2300 receivers, 1938 through 1./46 
Makes dial cord restringing 
jobs quick and simple. ONLY. . $1 

THE FIRST 

TELEVISION FOLDER 
APPEARS IN 

PHOTOFACT SET NO. 46 
DON'T MISS In 

Nove—PHOTOFACT brings 
you a new kind of Television 
Service Data—a complete, ac-
curate analysis of a popular 
Television receiver—based on 
actual examination of the set 
in the Sams' laboratories. This 
is the beginning of a series of 
uniform, accurate, authoritative 
Television Folders, exclusively' 
PHOTOFACT—plus the $ 500 
Television Course—at no extra 
cost to you! Don't miss Set No. 
46—at your local jobber now! 

STAY AHEAD OF THE GAME — 
SUBSCRIBE REGULARLY TO 

PHOTOFACT FOLDER SETS 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 7, INDIANA 
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FREE 
BOOK 

COUPON 

Free illustrated booklet tells the 
"Inside Story" of an amazing 
new servicing method. It also 
contains valuable " hints and 
kinks" for every radio man. Just 
send your name, address, and 
the words—inside Story"—on 
a post card and we will mail 
your copy at once, without cost 
or obligation. Do it now before 
you forget! 

FEILER ENGINEERING CO. 

Dept. 91.18 945 George St. 

Chicago 14. 

RADIOMEN! ELECTRICIANS! 

Get this Valuable Book FREE 

for Merely Examining 
Coyne's NEW Pay-Raising 

5"km-RADIO .:ErEi 
Ilere', real low tor ,. o•t 
Radio. A sein•at ion 11 new PitAt 'lit__St. it 01 
radio hooks just off the press! Gives You tho 
"kram how" on even th inu in Radio todial. 
principles to the newest in Television and l'_51. 
-- -how to construct, install. service. Latest trlaild.--
shoot ing methods. I Imo illustrations. over 1500 
pages. To prove lion, valuable these gwat 
can be to 3ou. Coyne will give you a FREE cony 
of our now, helpful guide. " Iral New ltttijtt Dia-
grams Explained" just for looking over the 5 
Volume Set. Applied Practical Radio is Ideal 
for reference or home training. Co3rle'S -IS years 
iir shop exp,ience is behind it to help yiitt tO 
bigger pay, better jobs, greater opportunities in 
Radio. OFFER LEM ITED- Arr NOW! Here', 
OU r offer tosoit- if you act primuitly. We will 
send you the 7, volume set .5141.1E1) PRAC-
TICAL RADIO for 7 dios FREE examination, 
together with the Radio Look 1 he 
set over for 7 . hos. If you like it send either 
SIS cash, or 53 after 7 days and SS nortithlY 
until $ 16.7.; is paid, If you clotit want the set. 
returi. it : nit! N NO'FIIING. Either wav 
you keep the Radio Diagrams Book absolutely 
FR E E. 

SEND NO MONEY! 
Coupon intuit Just :1>ki 
to see the books r 

and get your 
gift hook for 
doing it! Send 
coupon TO-
DAY! 

Educational Book Publishing Division 
COYNE ELECTRICAL & RADIO 
SCHOOL. Dspt, 68- E5 

500 South Paulina St., Chicago 12, Ill, 
OK. Send Mt', posit ea Id, CO•11,'S 5 VOIMIU• 
"APPLIED PRACTICAL IL% DIO" for 7 Da, 
FREE TRIAL per Your offer. Also send, abso-
lutely FREE. " ISO New Radio Diunutis Explained -
ao a gift. 
Name  Age   
Address   
Town  halo Stato   

Industry Presents 

from page 37 

STABILIZED 
HEAT 

;A, 
0,-,  
mt.,mwr *maws CA 

STABILIZED HEAT 

Designed to accommodate crystals from 80 
to 10,000 kc and recommended for broadcast 

and frequency standard applications. Large 

7- pin base. Will accommodate most JK hold-

ers besides accommodating more than one 

small holder. Heater 6.3v others on special 

order. Operating temperature 50 C 1 
others also on special order. Available as 

double oven on special order. Crystels elec-

trostatically shielded. Better thermal insula-

tion results in lower heater current consump-

tion and shorter warm-up time. May be 

mounted in any position. Entire unit is 

ruggedly built for long, dependable service. 

DUAL PROJECTORS 

A new-way speaker, complete with driver 

unit, is produced by Atlas Sound Corpora-

tion, 1443 39th Street, Brooklyn 18, N. Y. 

This speaker projects sound of equal irtensity 

in a dual manner. Also excellent for talk-

back applicatior. Offers installation advan-

tages when used in critical locations of long 

corridors, industrial plants, etc. All alumi-

num construction, finished in gray lustre 

enamel. Universal mounting bracket. Power: 

12 watts. Impedance: 8 ohms. 

CERAMIC ELEMENTS 
Two of its most popular microphone models 

and an especially developed' phonograph 

pickup cartridge now are available witn 

ceramic elements, it has been 'announced by 

The Asiatic Corporation, Corineaut, Ohio. 

Manufacturing the first ceramic devcies rep-

resents hte second time in its history thet 

The Asiatic Corporation has taken such a 
pioneer step. The company also produced 

the first crystal products in its field. A broad 

variety of applications now hase given final 

proof ot the extensive advantages previously 

anticipated for microphones and pickups em-

ploying ceramic elements, accOrding to an 

Asiatic spokesman. The transcrIption quality 

reproduction of the devices has been com-

pletely unaffected by exposure' to extreme 

climatic and artificial heat, it Was declared. 

The widest possible humidity range has left 

the ceramic products similarly unchanged in 

performance and physical conc ition. Com-

paratively low impedance of the microphones 

has permitted their use under rnany circum-

stances wFere, previously, only costly, heavy 

units were suitable. The ceramic' pickup cart-

ridges have been adapted sàcessfully to 

standard circuits without makindj additiona I 

changes. 

SPEAKER SPECIALIST 
Build yourself a reputation for improved tone of every speaker 

job you handle. A.G. will back you with the finest reconing service. 

• Cones and fields in stock for _arLy speaker 
• Full range frequency test 
• Audio test a+ full power rating 
• Professional workmanship 

Send a trial speaker, parcel post, for quick reconing and return 
in perfect condition . . . 5"—$1.50 . . . 12"—$3.00 . . . others 
low tool 

A. G. RADIO PARTS CO. 
3515 N. 17th St. Philadelphia 40, Pa. 
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ELECTRONIC 
VOLT-OHM-MILLIAMMETER 

Operational simplicity, broad test facilities 
and new engineering developments are em-
bodied in Triplett's new Electronic Volt-Ohm-
Milliammeter Model 2451. Embodying many 
new developments assuring simplified opera-
tion, it speeds up servicing; yet gives every-
thing needed for the job. Model 2451 elimi-
nates the cumbersome operation of switching 
back and forth from range to range to bal-
ance the circuit. With Triplett's exclusive new 
approach just zero the meter on the range 
to be used and proceed with the test. 

CAPACITOR ANALYZER 

A small, light-weight capacitor analyzer, 
especially designed for the radio and ap-
pliance service industry, is now available from 
Solar Manufacturing Corporation, 1445 Hud-
son Blvd., North Bergen. N. J. The new 
Solar Model CBC analyzer measures capaci-
tances from 10 mmf to 800 mf, using a 
"quick-as-a-wink magic eye" indicator for 
capacitance bridge balancing. Power factor 
measurements on electrolytic capacitors are 
made by the bridge method. It also in-
corporates simplified neon lamp test circuits 
for visual checks of the insulation resistance 
of paper and mica capacitors and of the 

leakage current of electrolytic capacitors. 
The instrument has a line frequency resist-
ance bridge covering a range of 100 ohms 
to 7 megohms. 

TACKER 

Fastener Corporation, Chicago, has a new 
automatic gun tacker perfectly adapted to 
the job of tacking down television trans-
mission cables. This tacker drives a narrow 
crown staple ( 1/e" wide) so that it can be 
driven through the center of the cable with 
no danger of touching either of the outer 
wires. This gun tacker is operated by simply 
squeezing the handle, thereby tacking the 
cable securely. Only one hand is needed. 
The tacker holds 86 staples in either 1/4 " or 
3/8" lengths. It is just what the television 
service man needs for fastening the tele-
vision transmission cable. 

* For over 35 years— the 
finest in electrical and 
electronic instruments. 

• 

• 

• 

533 DM (illustrated above) 
Dynamic Mutual Conduct-

ance Tube Tester 

The popular and effective 
selling- aid model, designed 
for quick customer-convincing, 
counter demonstration and 
test. Incorporates the new 
HICKOK test feature that 
foretells future tube life. 

Large 9" scale, reading 
directly in micromhos, also 
indicates "GOOD", "?" and 
-REPLACE". 17" x 26 3/4 " x 
II". 110-130 VAC. 

THE 

CONTROL PANEL 
The "Control Panel" unit designed for con-

venience where multiple controlled electrical 
connections from a single outlet are required 
has now been improved. In the new model, 
switch and receptacle elements have been 
changed. The following features are retained; 
three single outlets controlled by individual 
switches, two live outlets, box type 4" x 
8" x 11/2 " steel housing, red and black wrinkle 
finish, bus bar wiring for maximum current 
capacity, eight feet of No. 16 black rubber 
covered cord, unique fused attachment plug 
with two 15 Amp. fuses, rubber feet for pro-
tection of fine surfaces. Demountable clips 
for wall mounting can be ordered. Full in-
formation is available from the manufacturer, 
Ewart and Koch, 15 Brattle Street, Cambridge 
38, Massachusetts. 

To page 45 

7/1 

TUBE 
TESTERS 
edoice o6te er-ftertil 
Television receivers MUST have 

good tubes. You can depend on 

HICKOK Tube Testers to reject 

all weak tubes quickly and 

accurately. 

Exclusive features that have put HICKOK 

Tube Testers far in the lead are: 

1. Tests FUTURE life of tubes! 

2. Tests all tubes ACCURATELY! 

3. Reads micromhos DIRECTLY— the 

only true test of a tube! 

4. Tests tubes for gas content—more 

important now than ever before! 

• • • • • • • • • • • 

The HICKOK line of Tube Testers is COM-
PLETE. They are available in portable, counter 

and display cases. Also with self-contained, 
high sensitivity multimeters and with specially 
designed professional features. 
HICKOK has long been the choice of leading 

technicians and electronic manufacturers the 

world over. 
See your jobber or write for free catalog. 

Nt ELECTRICAL INSTRUMENT COMPANY 
10634 DUPONT AVENUE • CLEVELAND 8, OHIO 
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Transmission Limi 
- from page 21 

generator, and the input transformer 
in our receiver as the terminating 
impedance, then it can readily be seen 
that if the impedance of the trans-
mission line is equal to the impedance 
of the input transformer, then the 
maximum amount of energy will be 
transferred to the receiver. This may 
simply be looked upon as a problem 
in impedance matching. 
One of the basic principles of radio 

is that in transferring maximum 
amounts of energy, the load imped-
ance must equal the impedance of the 
generator. It is likewise true that in 
order to get the greatest amount of 
energy transferred from the antenna 
to the transmission line, the imped-
ances here too must be equal. Fig. 4 
shows a 72 ohm line coupled to an 
antenna at a point where the imped-
ance of the antenna is 72 ohms, to 
an input transformer of 72 ohms. In 
this case, maximum amounts of ener-
gy will be coupled from the antenna 
to the input. 

It might be necessary to connect an 
antenna of 72 ohms to the input of a 
receiver having an impedance of 150 
ohms. Impedance matching must be 
adhered to if optimum results are to 
be achieved, if there is to be a maxi-
mum transfer of energy and absence 
of standing waves. Fig. 5 shows how 
much of a power loss can be expected 
ill cases of mismatching. This table 
shows that if the impedance mis-
match were 2 to 1, or if a 75 ohm 
antenna were directly connected to 
a 150 ohm input, 11% of the energy 
would be lost because of mismatch. 

In our problem of connecting a 72 
ohm antenna to 150 ohm input, the 
ratio of mismatch is a little greater 

than 9 to 1, therefore the loss in-
curred would be a bit more than 11%. 
For greater ratios of mismatch, in-
creasingly greater amounts of energy 
will be lost. In order to match 72 
ohms to 150 ohms without this 11% 
loss, two procedures are open. 

The first is to attach a tuned line, 
which is actually a line of exactly 
one half wave length, or a multiple 
of one half wave length, at the oper-
ating frequency. This length is crit-
ical, and can only be adjusted at one 
frequency. Therefore this method is 
impractical for receivers which cover 
a band of frequencies. 

The most common method of 
matching is with the use of quarter-
wave matching sections. Fig. 6 shows 
a 72 ohm generator connected to a 
150 ohm line through a quarter wave-
length section of line, which in this 
case is 103 ohms. In actual practice, 
103 ohm lines are not available, so 100 
ohm lines would be used. The formula 
used in finding the value of imped-
ance of the • matching section is: 

Z ( matching) = N/ Z ( antenna) x Z 
(input). If a large amount of 72 
ohm line is available, and it is desired 
to use this for the transmission line, 
then the quarter wave section of 103 
ohms would connect the 72 ohm line 
to the 150 ohm input as shown in 
Fig. 6b. 

The next problem is to connect a. 
72 ohm antenna to a 300 ohm input. 
The connecting distance is several 
hundred feet, and looking around the 
shop, we find that the only line on 
hand of this length is a 150 ohm line. 
But we have many short pieces of 
line of all other commercial imped-
ances. The procedure to be followed 
here is to use the given formula to 
find the value of line needed to match 

72 ohms to 150, and t 
value to use in matchi 
Fig. 7 shows the set 
case. The 72 ohm gen 
nected through a quart 
line of 103 ohms to 
transmission line, whi 
connected to the input 
through a quarter wave 
of 212 ohms. 

It should be remem 
cutting a quarter wavel 
ing section to a certain f 
cellent results can be ex 
this frequency, and thos 
nearby which will also 

Most modern televisi 
have either 72 or 300 ohi 
most modern- antennas 
television receivers .are 
72 or 300 ohm impedan 
of the fact that differen 
antennas give different 
as uni-directional, hi-di 
non-directional reception 
necessary to choose a spe 
antenna for a designat 
which does not match the 
put, such as a 72 ohm an 
receiver with a 300 ohm 
300 ohm antenna for a se 
ohm input. 

In such cases it is esse 
a matching section. Beca 
nas are cut to length at ea 
to favor either one or t 
stations in the television 
matching section should 1 
length as to also bring up 
strength of a desired st 
using arbitrary frequencies 
to achieve best results, mat 
tions should be cut to pro 
as shown in Fig. 8. With 
formula, the impedance of t 
ing section is computed t 
ohms. " 

en to find the 
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p in such a 
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r wavelength 
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transformer 
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Notice to Service Organizations! 
RADIO MAINTENANCE Magazine Special Group Plan 

Radio Servicemen enrolled in service trade organizations may subscribe to RADIO MAIN-
TENANCE at the special Group Plan price of $2.00 for one year—a saving of one-third 
regular price. Here's how it's done: 

I. Offer open to members of Radio Servicemen's Associations, societies or organizations. 
2. Applies to all orders from these organizations containing five or more names. 
3. Orders must be on the organization letterhead and must give the name and address 

of each 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. Payment must accompany each order. 
5. If a serviceman already has a sulbseriptiml he may renew it through this group plan, 

but be sure to mark plainly "RENEWAL- ill these cases. 
6. Address all orders to: 

RADIO MAINTENANCE Magazine, 460 Bloomfield Ave., Montclair, N. J. 
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vision broadcasting and the standards 
to be proposed therefor. 
Any information related to these 

questions should be communicated 
directly to the Secretary of the Joint 
Technical Advisory Committee, Mr. 
L. G. Cumming, Institute of Radio 
Engineers, 1 East 79th Street, New 
York 21, N. Y. 

Ross D. Siragusa, president of 
Admiral Corporation, announced to-
day the highlight of the Admiral ex-
hibit at the American Furniture Mart 
for the Furniture Show opening 
July 5, would be console model Ad-
miral radio-phonograph combinations 
equipped to play records at both 3373 
rpm and the standard 78 rpm speed. 
Several recording companies are al-
ready manufacturing records at the 
slower speed, providing 22Y2 minutes 
of music to the side •instead of the 
usual three minutes, Mr. Sirgusa ex-
plained. The new record players with 
two tone arms have a capacity of 
twelve ten-inch records or ten twelve-
inch records, providing four hours of 
continuous entertainment without 
changing records, he said. 

A. C. W. Saunders, of the Saun-
ders Radio & Electronics School of 
Newton, Mass., whose Television 
training program is the basis for the 
Howard W. Sams's Photofact course 
in Television principles, recently 
talked to large groups of Radio Sen:-
ice Technicians in Bethlehem and 
Philadelphia, Pa., and in New York 
City, on the fundamentals of tele-
vision receiver servicing. Backed by 
a wealth of practical experience in 
the radio service business, Mr. Saun-
ders employs an interesting series of 
analogical diagrams to explain tele-
vision circuit functions with remark-
able clarity. Experienced radio tech-
nicians glean a new concept of tele-
vision receiver fundamentals from 
Mr. Saunders' presentation. These 
meetings of radio servicemen are the 
first of a series to be sponsored by 
Howard W. Sams & Co., Inc. to alert 
experienced radio technicians to the 
splendid opportunities in television 
for the trained radio technician. Mr. 
Saunders' lecture schedule under 
Howard Sams' sponsorship will take 

him to every major section of the 
country during the balance of this 
year. 
At the recent NA M M conven-

tion in Chicago, television receivers 
proved to be of primary interest to 
the majority of Music Merchants 
who attended it. 

Pointing out the growing need of 
the Television industry for the in-
dependent service technician, Mr. 
Saunders gave a graphic account of 
how twenty experienced radio serv-
icemen, after taking a sixteen hour 
orientation course in television in-
stallation and servicing, had organ-
ized a television installation and serv-
ice company in Boston, which is to-
day the largest independent concern 
of its kind in the New England 
States. 

Television reception interference 
caused by automobile ignitions can 
be corrected or minimized if motor 
car manufacturers equip their autos 
with proper suppressors on spark 
plugs, distributors, etc., according to 
the most recent of a series of tests 
conducted by the RMA Engineering 
Department in cooperation with the 
Society of Automotive Engineers. 
These tests, made by a subcommittee 
of the RMA Committee on Vehicle 
Radio Interference, demonstrated 
that automobile ignition systems must 
not exceed 35 microvolts per meter 
if they are not to interfere with nor-
mal television reception. Tests, using 
cars equipped with proper suppres-
sors indicated that interference can 
be reduced to a minimum, if not 
eliminated, by the use of such safe-
guards. The tests were conducted 
near Camden, N. J., and were in-
tended to check earlier tests in the 
light of recent developments in tele-
vision receiver design and construc-
tion. 

Life-size television pictures for 
hotels, clubs, amusement places, hos-
pitals, churches, schools and industry 
became available recently with RCA 
Victor's announcement of the first 
commercial equipment designed spe-
cifically throughout for presentation 
of television programs to large au-
diences. Possessed of the added 
brilliance and clarity obtained with 
reflective optical systems, as com-
pared with those employing refrac-
tive optics, the pictures produced by 
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Servicemen's choice! 
in... 

• Arkansans know that it takes a tall 
lot of traveling to find a better tube 
than Cunningham. That's because 
Cunningham tubes are built to deliver 
long life and top performance in any 
radio. That's why, if you campaign 
for Cunninghams whenever new 
tubes are called for ... you'll harvest 
an extra crop of customers as depend-
able as Cunninghams themselves! 

See your 
CUNNINGHAM DISTRIBUTOR 

Lavender Radio Supply Co. 

Texarkana 

unninghamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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GET INTO HE 

TELEVISION 
BUSINESS 
IN A BIG WAY 

NOW 
WITH THE NEW 

Yigiep 

DEALER 
PLAN 

It brings you a sure-fire means 
of doing a BIG and PROFIT-
ABLE business in Television 
Receivers 

It's simple . . . but it's great! 

• NO FORCED PURCHASES 

• NO "TIE-IN" DEALS 

• NO CAPITAL PROBLEM 

• NO INVENTORY PROBLEM 

Get the FACTS about this amazing new 

Transvision Dealer Plan which will give 

you a big stake and big future in 

television. 

FILL OUT AND MAIL THIS COUPON NOW! 

Tronsvision, Inc., New Rochelle, N. Y. 

( ) Rush all the information on your special 
new Dealer Plan. 

( ) I want to attend your Special Dealer 
Television Meeting 

Name   

Address   

My distributor is 

BUILD THIS INEXPENSIVE 
"BLINKER-DETECTOR" 

by Edward V. Kesgen 

MI-Ili: instrument depicted has been 
à found to be very useful in lo-
cating tubes with intermittently ther-
mostatic, or "blinking," filaments. 
AC-DC ( series - filament) receivers 
having such tubes in their comple-
ment may operate normally for hours 
or days, and then suddenly become 
intermittent. This type of intermit-
tent condition, as distinguished from 
the type caused by defective con-
densers or other components, is ac-
companied by a blinking pilot light. 
Usually, before an AC voltmeter can 
be utilized to check for an open fila-
ment, the set once more operates nor-
mally and the serviceman has a few 
more gray hairs. 

The "Blinker - Detector" consists 
merely of six ( or more, as the builder 
desires) 110 volt neon lamps of 
miniature size. The lamps should 
have self-contained resistors; if they 
don't, they will have to be wired in 
series with one lead to each lamp. 
Any type of case may be used; if it 
is metallic, grommets must be used 
to insulate the lamps. Six holes are 
drilled on the top of the instrument 
to accommodate the lamps, and six 
more holes in one of the sides, in 
line with the top holes. I used two-
conductor cord to each lamp, thus 

it and pre-
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the new projectors may be tailored to 
suit screen sizes ranging from 3 x4 
feet to approximately 7 x 9 feet. 

Simultaneous preview demonstra-
tions of this auditorium or lobby-
type projector were given in New 
York, Boston, Philadelphia and 
Washington in connection with the 
Republican National Convention and 
the world's championship Louis-
Walcott fight, RCA revealed in its 
announcement. Developed by the 
RCA Engineering Product Depart-
ment, the projector ( Model TLS-86) 
is now in quantity production, and 
initial distribution has begun in 
areas served by the television net-
works. 

RCA Victor's Berkshire Series 
of deluxe, high-fidelity radio-
phonograph instruments—some with 
television—was introduced to the 
market at an invitation preview and 
demonstration for business and civic 
leaders, musicians, and music dealers 
at Lyon and Healy's main Chicago 
store, at 243 S. Wabash Avenue. 
The ceremony marked the formal 

opening of the store's new Berkshire 
Salon, where all of the five luxuri-
ously-styled models in the series 
were on display. Lyon and Healy 
will be the exclusive dealer for the 
Berkshire instruments in Chicago. 
Acclaimed by Serge Koussevitsky, 

and other eminant musicians since 
it was first unveiled at the Berkshire 
Music Festival at Tanglewood, near 
Lenox, Mass., the new instruments 
utilize wartime and postwar advan-
ces in electronics and acoustics to 
provide high-fidelity reproduction of 
music over a range unattained in any 
previous instrument. 
The development of the Berkshire 

Series instruments was described by 
Frank M. Folsom, Executive Vice 
President of RCA, who was a guest 
of Lyon and Healy, as "an adven-
turous departure" from established 
business and engineering practice, in 
that the usual—and usually neces-
sary—restrictions of component and 
manufacturing costs were discarded. 

Colleges, universities, city school 
systems and other non-commercial 

educational groups soon will be able 
to establish FM broadcast stations 
at comparatively low cost, it has been 
indicated by a Federal Communica-
tions Commission announcement. 

General Electric Electronics De-
partment executives pointed out that 
the FCC announcement of proposed 
rule making under which a license 
would be granted to Syracuse Uni-
versity at Syracuse, N. Y., for op-
eration of its G-E two and one-half 
watt FM transmitter, would open the 
door for the first time in the nation's 
broadcasting history to FM radio 
stations of less than 250 watts. The 
ruling cannot become final until after 
an approval period. 

The FCC decision promises to 
permit broadcasting of educational, 
religious or entertainment programs 
by countless colleges, universities. 
schools and other non-commercial 
groups at low budget cost. The small 
unit is about one-quarter the cost of 
the smallest power unit authorized 
previously by the FCC. 

R. J. Brown, commercial engineer 
of G. E.'s transmitter division, said 
the diminutive transmitter was de-
signed especially for the field by 
General Electric at Electronics Park, 
Syracuse, N. Y., and has been 
studied by University and Company 
officials. Application for a license 
was made after use of the transmit-
ter was judged a success by the Syra-
cuse University's Radio Workshop. 

For more than a year, the trans-
mitter, about the size of a floor-
model radio receiver with power re-
quirement equal to that of a three-
way floor lamp, has been beaming 
readio signals directed at about 10,-
000 people on the University cam-
pus. Policy of the station has been 
to train students for radio careers 
and widen the educational service of 
the University. 
The FCC ruling also supported a 

General Electric plan submitted over 
a year ago to eliminate the cost bar-
rier to non - commercial educational 
broadcasting. It is expected that the 
decision will permit filling within a 
short time the available radio chan-
nels which have been unused because 
"getting on the air" was a costly 
procedure. There are 20 FM non-
commercial educational radio fre-
quencies available for colleges, 
schools, and religious organizations, 
G-E executives explained. 

60 to' to' 

Servicemen's choice! 
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• Iowa does more than furnish fine 
food for American homes ... and 
Cunningham tubes do more than fur-
nish top performance. Cunninghams 
are first- line tubes ... built for long 
life and trouble-free service. That's 
why you should elect to replace with 
Cunninghams when new tubes are 
called for. 

See your 
CUNNINGHAM DISTRIBUTOR 

Radio Tilde Supply Des Moines 

unninghamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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somewhat weaker than that at H. 
Little or no signal should be found 

at L and M, for the RC filter formed 
by R-5 C-5 is designed to remove 
the IF signal. With a ntoltdated sig-
nal fed to the receiver, the voltage 
should again be checked at points K 
and M. This time a signal should 
be present, for the audio component 
of the signal will be passed without 
any appreciable loss. The AVC sys-
tem is by-passed by C-4 for all fre-
quencies and there should be no sig-
nal at point N. 
The audio signal at 0 should vary 

with the setting of the volume con-
tro, R-7. The signal should be several 
times stronger at P andQ, and am-
plified even more at R. Due to the 
step-down turns ratio of the output 
transformer, the signal at S will be 
much weaker. 
The circuit of a typical push-pull 

output stage with a phase inverter is 
shown in Fig. 2. The purpose of 
the phase inverter, V-2, is to furnish 
a signal 180 degrees out of phase 
with that at point E to the grid of 
V-4 at F. This phase shift comes 
about by the well known fact that the 
phase is changed by 180 degrees 
when a signal passes through a vac-
uum tube, which in this case is V-2. 
It is imperative that the signal vol-
tages applied to the grids of V-3 and 
V-4 be approximately equal. If these 
voltages are within 10% of each 
other, the difference will be balanced 
out in the output transformer. 

Greater differences than this will 
result in distortion. The component 
or tube responsible for any great dif-

ference between the voltages at E 
and F may be located by checking 
signal voltages at A, B, C and D. 
The voltage at A should equal that 
at B and the voltage at C should egual 
that at D. A resistance check of that 
part of the circuit where the trouble 
originates will disclose the defective 
component. 

Tracing Hum 

Hum and other noises generated 
within the receiver can be traced to 
their source by shorting the antenna 
of the receiver so that no signal is 
present and measuring the hum level 
on the VTVM. The most usual 
source of hum in receivers is defec-
tive filter condensers which may 
easily be checked by measuring the 
hum voltage across them, at points 
X andY in Fig. 1. 

d.c. Voltage Measurements 

The superiority of the VTVM 
over low resistance instruments in 
making measurements of d. c. vol-
tage across high resistance networks, 
can be easily appreciated when we 
consider the example in Fig. 3. Here, 
a potential of ten volts is evenly di-
vided across a pair of one megohm 
resistors, five volts across either re-
sistor. When a 1,000 ohms per volt 
meter on the ten volt scale is applied 
across one resistor, its own resistance 
is effectively in parallel with the re-
sistor itself. 

Since the resistance of the meter 
on this scale is about moo ohms, 
the combined resistance of resistor 
and meter is slightly less than this 
amount. This makes the ratio be-
tween the two resistances about one 
to ten and the reading on the meter 
will be less than one volt, which is, 
of course, meaningless. On the other 

p.stiewx.. SPEAKERS 
YOUR JOBBER CAN SUPPLY YOU! 
Permoflux quality and dependability—the same as supplied 
to the major set manufacturers—is your assurance of com-
plete customer satisfaction. You'll find Permoflux Speakers 
easy to install and readily available in both PM and Electro-
dynamic types. You'll find too, that it pays to give your cus-
tomers "tops in tone" with a Permoflux Replacement Speaker. 

TWO COMPLETE PEripie"eun( 
FACTORIES TO SERVE TOLE 

PIONEER MANUFACTURERS Of PERMANENT MAGNET DYNAMIC TRANSDUCERS 

WRITE FOR 
TREE BULLETIN 

PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILLINOIS 

236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA 

hand, the input resista 
em VTVM is in the 
megohms and if applie 
resistor in Fig. 3, th 
be over 4 volts, whic 
of less than 10%. This 
able improvement over 
90% in the previous c 

Referring again to Fi 
network formed by resi 
R-4 has a resistance 
megohms and the 1 
meter will not show a 
this voltage at all. 
voltmeter will measure 
all points in this networ 
turbing the loading of 
When connected acr 

load resistor, R-6, the 
an excellent output i 
alignment as the volum 
be turned down to redu 
able noise that would 
heard in the speaker. 
when using this type of 
it is not necessary to k 
action as is the case w 
audio output meter. 
A very accurate mea 

leakage of the audio bl 
denser may be made by 
VTVM at point Q in Fi 
sistor R-9 has a resist 
half megohm, a leakage 
microamperes through t 
condenser, C-9, will cau 
drop of one volt which w 
on the VTVM. Anoth 
positive voltage at point 
emission in V-4, or the 
gas in the tube. To p 
emission it is important t 
resistor R-9, does not 
maximum recommended 
fled by the manufacturer 
manuals. 

It was stated in the di 
the VTVM as a signal 
it was not possible to tell 
of the signal from the in 
the VTVM. This is true. 
is some compensation in 
of the VTVM to reve 
causes of distortion. 
For example, the peak 

signal applied to a tube, s 
should never exceed the 
negative grid bias. The V 
measure both of these v 
curately and will instantl 
when the grid is driven po 
respect to the cathode. 
measurement may be mad 
tubes in the receiver when 
is distorted. 

ce of a mod-
order of ten 
to this same 
reading will 
is an error 

is a consider-
the error of 
se. 
. 1, the AVC 
tors R-1 and 
of over 2 

resistance 
y reading of 
e electronic 
he voltage at 
without dis-
e circuit. 

ss the AVC 
VM makes 
dicator for 
control may 
e objection-
herwise be 
urthermore, 
utput meter 
11 the AVC 
n using an 

urement of 
cking con-
placing the 
. 1. If re-
ce of one 
f only two 
e blocking 
e a voltage 
11 be shown 

cause of 
Q is grid 
resence of 
event grid 
at the grid 
xceed the 
alue spec-
n the tube 

cussion of 
racer that 
the quality 
cations on 
But there 

the ability 
1 obscure 

alue of a 
h as V-4, 
lue of the 
VM will 

ltages ac-
indicate 

itive with 
his same 
on other 
he signal 

44 SEPTEMBER 1948 • RADIO MAINTENANCE 



Very often the cause of distortion, 
which by any other method may 
have remained undiscovered for 
hours, vill be located in a matter of 
minutes. 

Although it must be conceded that 
the VTVNI does not replace all other 
instruments in the service bench and 
has several limitations, it is amazing 
lmw many useful measurements may 
be made when the serviceman be-
comes familiar with it. In fact, it 
seems that the usefulness of the in-
strument is limited only by the in-
genuity of its owner. "" >•-

Industry Presents 

— from page 39 

AUDIO OSCILLATOR 

A new Audio Oscillator, beat frequency, 
Type VGA-4, developed for the serviceman, 
has been announced by the Specialty Divi-
sion of the General Electric Company's Elec-
tronics Department. The new device, designed 
for use in testing radio receiver audio chan-
nels, public address systems, intercoms, and 
other audio work, features a low distortion 
output in one band over the audio spectrum 
from 25 to 16,000 cycles. The large illumi-
nated dial facilitates rapid checks of audio 
circuits and equipment for frequency re-
sponse, distortion, gain, power output and 
phase shift. 
A stable BFO circuit enables the VGA-4 

to deliver a low distortion output voltage 
which remains constant within plus or minus 
one decibel over the frequency range 50 to 
15,000 cycles. The suitcase type dcvice 
weighs only 21 pounds, and operated on 
standard power of 50-60 cycles, 105-125 
volts. 

MOBILE AMPLIFIER 

Audar, Inc., of Argos, Indiana, announce 
the Telvar Mobile Amplifier, designed for 
6-V. Battery and 110..V. a-c operation. It 
comes equipped with or without the phono-
graph top. 

HIGH QUALITY AMPLIFIER 

A new remote-control model of the Brook 
High Quality Amplifier, designed essentially 
for custom-built radio-phonographs, has re-
cently been introduced by Brook Electronics, 
Inc., 34 DeHart Place, Elizabeth 2, New 
Jersey. Designated Model 10C3, the new 
amplifier is built primarily for use in the 
home by music lovers and serious high-
qualify-audio enthusiasts. However, its audio 
characteristics are such that it is equally well-
suited for application where highest engi-
neering standards prevail. In designing the 
new model, attractiveness and flexibility were 
given equal consideration with electrical per-
formance. 
As may be seen in the illustration. Model 

10C3 consists of two separate units and is 
designed for remote operation with all con-
trols conveniently removed from the basic 
amplifier. The smaller of the two chassis 
shown contains the pre-amplifier stages, input 
lacks, and all operating controls. It is housed 
in a compact metal cabinet which is designed 
and finished to fit in with even the most 
tastefully-decorated surroundings. The larger 
chassis contains the 30-watt power amplifier 
and power supply, and may be placed in any 
location dictated by expediency and con-
venience. Four input channels are provided 
one of which is high-gain with internal equal-
ization for use with low-level magnetic-type 
pickups. 

TONE AND 
TRANSCRIPTION ARMS 

A new tone arm, equipped with the G-E 
variable reluctance cartridge, for playback of 
10 and 12 inch records, and a new trans-
cription arm for professional use, are now 
available from the Receiver Division of the 
General Electric Company's Electronics De-
partment. Designed specifically as a com-
panion unit for the G-E variable reluctance 
cartridge, the new tone arm provides the 
best compromise between minimum tracking 
error and over-all dimensions. 

b••• 

Servicemen's choke! 
in... 

• Since 1915, thousands of set 
owners in Maryland have voted for 
Cunningham tubes... because they're 
good for long terms of public service. 
That's why Cunninghams enjoy such 
a high reputation today. Cast your 
vote for Cunninghams when new 
tubes are called for, and more cus-
tomers will vote for you! 

See your 

CUNNINGHAM DISTRIBUTOR 

Radio Electric Service Co  Baltimore 

eninghamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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eliminate the losses inherent in forms 
at these frequencies. 

Tuner Circuit Frequencies 

Most of tile FM 1:1: amplifiers 
now in use employ an impedance 
coupled circuit. The grid of the RM 
amplifier is tuned, the plate circuit 
is resistance coupled to the tuned grid 
circuit of the mixer. Although there 
are wide variations in the physical 
design of tuning coils ( as described) 
the RF amplifier circuit doesn't vary 
much from the basic impedance 
coupled version. Sometimes an RF 
choke is used in the plate circuit in-
stead of a resistor. 

There are several types of mixer 
circuits. Pentagrid converters com-
mon in AM receivers, such as the 
6SA7, 6A8, etc, have too much ca-
pacitance and "pulling" effect on the 
FM frequencies and are therefore not 
used. However, two specially de-
signed high frequency pentagrid con-
verter tubes are widely used, partic-
ularly in the small, less expensive 
models. These are the 6BE6 and the 

6SB7. A typical circuit using the 
6SB7 is shown in Fig. 5. It will be 
noted that it is practically identical 
to those used at lower frequencies, 
the type of tube used being the im-
portant difference. 

In spite of special design features 
incorporated in the 6SB7, pentagrid 
converters are a compromise for sim-
plicity. Random receiver noise gen-
erated in these tubes is much greater 
than in converter arrangements using 
a separate oscillator. This is because 
each additional element added to a 
tube increases random noise. Al-
though much of this random noise 
(due to thermal agitation of elec-
trons in the electron stream) is 
"swamped" out in the limiter stage, 
some of it frequency modulates the 
received signal and can be heard as 
interference on the received signal. 

Therefore, in spite of the presence 
of limiting action, minimizing ran-
dom receiver noise is important in 
FM receiver design. 

Noise effects are minimized by the 
use of a separate oscilator in the con-
verter section. Fig. 6 shows a con-
verter section using a pentode mixer 
and Fig. 7 shows one using a triode 
mixer, both with separate oscilator. 
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GREYLOCK 
A Dependable Name in 

RADIO TUBES 
GT. Glass, and Miniature Types 

ALL TUBES IN INDIVIDI Al. tTONS 
39e. 39c. 39e. 49c. 49c. 9c. 59e. 

6A8GT 12AT6 25L6GT IR5 6AK5 6 4 6L6GA 
6K7GT 12BA6 25Z6GT 174 6AC5 67 6U5 
6Q7GT 128E6 35W4 IU4 6AQ5 255 43 
6SA7GT I2K7GT 45 IS5 613E6 6t 701.7 
6SK7GT 12Q7GT 46 3S4 68A6 6116 84 
6SQ7GT I2SA7 47 304 6AU6 75j 117L7 
6V6GT 12SK7 50135 3V4 68.16 II Z3 32L7 
I2A8GT I2SQ7 50L6 

Webster All Pickup, plastic arm  
TERMS: Net C.O.D.. No order accep 

than $5.00 
Write for Bargain ( arable W. 

GREYLOCK ELECTRONIC SUPPLY 
30 CHURCH STREET NEW YORK 7. N. Y. 

51.49 
for less 

CO. 
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Modernizing Radios 

-* from page 17 

As far as changes in the cabinet 
are concerned, few will have to be 
made other than the alterations al-
ready covered. The only exception 
to this is where the speaker has to be 
changed and the chamber is not ac-
coustically large enough to accomo-
date the new unit. In this case, in 
sets built with a record storage space 
on one or both sides of the speaker 
chamber, it is sometimes possible to 
remove the partitions and have the 
entire area for the speaker. 
The reverse of this is to entirely 

discard the speaker space in the 
cabinet, make a matching outboard 
speaker cabinet, and convert the 
space in the cabinet into record stor-
age. This, of course, involves the 
construction of an entirelyl new and 
matching housing plus connecting 
cables, which can be troublesome. 
However, at times it is far superior 

to have the speaker mounted outside 
of the cabinet, or in a wall, in a panel 
of a bookcase, or in another piece of 
furniture, instead of having muffled 
tones as a result of too small a 
speaker space. 

\\There shrillness exists, the entire 
chamber can be lined with rock wool 
of fiberglass. Experiment also with 
either opening or enclosing the back 
to determine which gives the best 
results. 

Final check procedure is virtually 
the same as that which would be ap-
plied to any set in for an overhaul, 
but requirements are considerably 
more rigid. Danby makes it a point 
to check both before and after mod-
ernization for frequency repsonse 
and for distortion at medium, high 
and low levels. Standard procedure 
at Vertech is to put an audio oscil-
lator on the set to check the audio 
circuit and hook in a scope to ascer-
tain the quality of the frequency re-
sponse. 

After all of this, the question nat-
urally comes up, "just how good a 
performance can be expected form a 
modernized set ?" Of course, the an-
swer to this depends a great deal 
upon the quality of the original. But 
in general, a good radio-phonograps, 
although long in years, can be made 
the tonal equal of anything currently 
on the street selling for seven to fif-
teen hundred dollars. e e' 

Reception Unlimited 

— From page 15 

lost control. It was either the mast, 
or both the mast and he. The mast 
went, and it crashed onto the ground 
in the courtyard. Fortunately, no one 
was nearby. 

In addition to the usual fire, theft 
and auto liability insurance carried 
by most service men, Mr. Cipperly 
carries $50,000 to $100,000 worth of 
general liability insurance; $1 to 
$10,000 worth of property damage 
insurance, and a similar amount of 
product insurance. He also has work-
ingman's compensation insurance. 
He believes that the protection is 
well worth the comparatively slight 
cost. 

Mr. Cipperly has discovered that 
tubes are just about the biggest trou-
ble makers in television and FM re-
ceivers, and so carries as many as 
he believes he will need when he goes 
out on a call, which is the complete 
complement for the set he is going 
to service. 

To the customers who desire it, 
he offers a flat yearly maintenance, 
parts extra, rate. This fee is based 
upon the size of the picture tube 
and the type of set. The average 
amount is about $30.00 per year per 
set. 

Since the entire business is so very 
new, sufficient facts have not as yet 
been compiled, and no definite year-
ly breakdown figures can be found. 
Mr. Cipperly does not know whether 
his fee for a year's television set up-
keep is going to make or lose money 
for him. Judging by his experience 
to date he expects on the average 
three calls per set per year. Whether 
or not this will be so, and N'ether or 
not this will be so after a set has 
aged a year or more, he does not 
know. 

However, so far only five cus-
tomers have signed up, and it seems 
that most people will try and out-
live the insurance company the same 
way they do with their AM receiv-
ers, believing that it will cost them 
less in the long run on a per job 
basis. 

Which seems to indicate that the 
service technician's dream of busi-
ness stability based on a sort of so-
cialized radio repair is still a long 
way off. 

Servicemen's choice! 

... Triple PINDEX Tube 

Base Diagram Guide 
• Here's the service tool you've been wait-
ing for ... the Triple Pindex Tube Base 
Diagram Guide. Now you can select ANY 
three tube base diagram in a flash ... and 
have all ¡bree in front of you to work from — 
at the same time! It's actually three identi-
cal books spiral-bound into one ... so 
designed that you can turn the pages in 
each section individually. Here's a time-
and temper-saver if there ever was one... 
and it contains base diagrams for over 475 
tube types in each book! 
The cost? Only 75 cents! Get yours to-

day from your Cunningham Distributor— 
Order Form 2F366. 

• nninghamTubes 
( A mduct.of 

RADIO CORPORATION OF AMERICA 

• ' Harrison, N. J. 
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ea/ WHERE' YOU SEE THIS BANNER 
. . . because IT'S BETTER FOR YOU! 

SPRAGUE TM TUBULARS 

The first truly practical MOLDED Paper 
Tubulars! Now in stock—ready for your use— 
See your SPRAGUE Distributor. 

SPRAGUE ATOMS—DRY ELECTROLYTICS 

You can make up virtually any required 
capacity-voltage combination with a small 
stock. Keep a representative supply in your 
shop. SAVE TIME—SAVE MONEY—SAVE 
SPACE! 

SPRAGUE EL SELF-MOUNTING MIDGET 
CAN CAPACITORS 

No other Dry Electrolytic gives so much de-
pendability in so small a space! Tinned, 
Twist-Prong Tabs for easy soldering; quick, 
universal self-mounting. SAVES TIME— 
SPEEDS RELIABLE SERVICE! 

for a SPRAGUE 
w You're Riot., 

Yes, its better for you and your business to buy where this banner 
is displayed because the SPRAGUE BANNER identifies a Dis-
tributor who agrees that "It's _foolish to play penny-ante when your 
business is at stake!" 

Your Sprague Distributor is a successful business man. He 

knows the parts business intimately—and he knows that to really 
build a bigger, more successful service business, you should use 

only the best replacement parts. That's why he features Sprague 
Capacitors and *Koolohm Resistors. His business depends on 

your success and he wants you to remember that YOUR REPU-
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE 
TO RISK FOR THE FEW PENNIES "SAVED" BY BUYING 
INFERIOR OR UNKNOWN "BARGAINS"! 

Yes! We're Usted in the RED BOOK 
Looking for the correct Sprague 

replacement capacitors for any receiver man-

ufactured from 1938 to 1948? It, easy-- just 

refer to The Radio Industry RED BOOK ... 

CAPACITORS SPRAGUE •KOOLOHM RESISTORS 

SPRAGUE PRODUCTS CO., North Adorns, Moss. • (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 



Your local jobber believes in helping you— his best customer—to make more 

money, because then you will become a bigger customer and we'll all be happy! 

How to make 
more money 
in the servicing 
business! 

In line with this policy, he pledges his high standard of service and better 

buys for radio servicemen . . . AND he will present ideas to help you expand 

your business. In the months to come he will feature a different subject each 

month on this back cover of RADIO MAINTENANCE. This may be in the nature 

of new moneymaking ideas, or announcements of special sales in his store, or 

suggestions on the proper equipment for your work. In all cases, the ideo will 

be to help you—the radio serviceman—make more profit. 

Of course his staff of experienced clerks are ready to serve you every day. 

Drop in your local jobber's store today—browse around. He has all kinds of 

good buys you may want to look over. Just mention RADIO MAINTENANCE— 

and watch this back cover for extra profit for you! 

RADIO MAINTENANCE MAGAZINE 
460 BLOOMFIELD AVE. MONTCLAIR 1, N. J. 




