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where you see the 

name STANCOR 
you can count on 

QUALITY 

standardize on STANCOR 

WHEN YOU SEE IT ON A 

TRANSFORM. 
PACKAGE, 

YOU CAN RE SURE 
OEA PRODUCT 

THAT GIVES MAXIMUM{ 
PERFORMANCE 

STANCOR stands for the highest standard of 
transformer performance ... Wherever you see 

the black -and -yellow STANCOR merchandise 
display, you know you can rely on the product 
and the distributor who stands behind it. Yes, 

STANCOR stands foremost with radio service 
men ... for the most complete selection of Re- 

placement and General Purpose Transformers 
and for advanced designs and universal ap- 

plication ... Now, STANCOR adds new stream- 
lined plant facilities to serve you better and 
faster ... to help you make your service business 
bigger and more profitable. 

TRANSFORMERS 
STANDARD TRANSFORMER CORPORATION m CHICAGO, ILL. 
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1. E. SMITH, 
PRESIDENT 

National Radio 
Institute 

33rd Year of 
Training 
Men for 

success in 
Radio 

I WILL TRAIN YOU TO START 
A 6YAßi TIME OR FYLL TIME 

RADIO SERVICE BUSINESS 

WITHOUT CAPITAL 

You Build These and Many 

Other Radio Circuits with 
Big Kits of Parts I Supply 

By the time you've conducted 60 sets of 
Experiments with Radio Parts I supply, 
made hundreds of measurements and ad- 
justments, you'll have valuable PRACTI- 
CAL Radio experience for a good lull or 
part-time Radio job! 

You build MEASIIR- 
ING INSTRUMENT 
above early in 
Course, useful for 
Radio work to pick up 
EXTRA spare time 
money. It is a vacu- 
um tube multimeter, 
measures A.C., D.C., 
R.F. volts, D.C. cur- 
rents, resistance,, re- 
ceiver output. 

Building the A. M. 
SIGNAL GENERA- 
TOR at right will give 
you valuable experi- 
ence. Provides ampli- 
tude -modulated sig. 
nais for test and ex- 
perimental purposes. 

You build the 
SIIPERHETERO- 

DYNE CIRCIIIT 
above containing a 
preselector oscillator - 
mixer -first detector, 
1.f. stage, diode-de- 
tector-a.v.e. stage and 
audio stage. It will 
bring in local and 
distant stations. Get 
the thrill of learning 
at home evenings in 
spare time while you 
Dut the set through 
fascinating testai 

SAMPLE LESSON FREE 

APPROVED 

for training 
under 

G.I.BILL 

The men at the right are just a 
few of many I have trained, at home 
in their spare time, to be Radio Tech- 
nicians. They are now operating 
their own successful spare -time or 
full-time Radio businesses. Hundreds 
of other men I trained hold good 

jobs in practically every branch of Radio. 
Doesn't this PROVE my "50.50 method" of 
home training can give you BOTH a thorough 
knowledge of Radio principles and the PRAC- 
TICAL experience you need to help you make 
more money in the fast-growing Radio industry? 

Let me send you facts about opportunities in 
the busy Radio field. See how knowing Radio 
can give you security, a prosperous future . 

lead to jobs coming in Television, Electronics. 
Send coupon NOW for FREE Sample Lesson 
and 64 -page, illustrated book. Read how NRI 
trains you at home in spare time. Read how 
you practice building, testing, repairing Radios 
with BIG FITS of Radio parts I send you. 

Many Beginners Soon Make Extra Money 
in Spare Time While Learning 

The day you enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy -to -understand, illus- 
trated lessons-PRACTICE what you learn by 
building, testing and experimenting with parts 
I send-USE your knowledge to make EXTRA 
money fixing neighbors' Radios in spare time 
while still learning! From here it's a short step 
to your own full-time Radio Shop or a good 
Radio job! 

Future for Trained Men is Bright in 
Radio, Television, Electronics 

It's probably easier to get started in Radio 
now than ever before, because the Radio Repair 
Business is booming. Trained Radio Technicians 
also find profitable opportunities in Police, Avi- 
ation, Marine Radio, Broadcasting, Radio Manu- 
facturing, Public Address work. Think of even 
greater opportunities as Television, FM, and 
many new, war -developed Electronic devices be- 
come available to the public! Soon, there will 
be more Radio equipment to install, operate, 
maintain and repair than ever before in all 
history! Get the facts on all these opportunities. 
Send for FREE books now! 

Find Out What NRI Can Do For You 
Mail Coupon for Sample Lesson, "Getting 

Acquainted with Receiver Servicing," and my 
FREE 64 -page book. It's packed with facts 
about Radio's opportunities for you. Read the 
details about my Course. Read letters from men 
I trained, telling what they are doing, earning. 
See how quickly, easily get 

COUPON NOW No obligation! JusttMAIL 
in an envelope or paste it on a penny postal. 

I will send you a FREE Lesson, "Getting 
Acquainted with Receiver Servicing," to show 
you how practical it is to train for Radio at 
home in spare time. It's a valuable lesson. 
Study it-keep it-use it-without obligation! 
Tells how Superheterodyne Circuits work, 
gives hints on Receiver 
Servicing, Locating De- 
fects, Repair of Loud- 
speaker, I. F. Trans- 
former, Gang Tuning, 
Condenser, etc. 31 illus- 
trations. 

«MC pCCUNINEEG WRN i 

NECEIVEN SEg1NSNC 

My Radio Course Includes 
TELEVISION :, ELECTRONICS 

FREQUENCY MODULATION 

J. E. SMITH, President, Dept. 7BY3, 
National Radio Institute 

Pioneer Home Study Radio School. 
Washington 9, D. C. 

IL 

1t11 ceRá 

vg, 

,8 

a 

i. 

nea o - R adio 
dti 

ñt 
ti:lottab due°ton eehtoelent 

I 
ate doing 

radio 

flNDoZurObej.Ñeth D 

P . 

é 

°ta.araa8edfpatyo 

óNdGItFFEeú3e 

TIee1inÿ 
dkÓ 

"About 

ter 
°n ths 

at 

y 011 
radi WOrk or 

7Ìan$ds 

money eaoancbdl8maProfit80. 
dñ¿hTety°thtL 

gRENDg Her' 
2, 

6 PAG B OK 
4 GDO:OR BOlH: MPIEELEf ON 

FREE 
J. E. SMITH, President, Dept. 7BY3 
National Radio Institute, Washington 9, D. C. 
Without obligating me, mail your Sample Lesson and 64 -page book, 
FREE. I am particularly interested in the branch of Radio checked 
below. (No salesman will call. Please write plainly.) 

My own Radio Service Busi- 
ness 
Spare Time Radio Servicing 
Service Technician for Radio 
Stores or Factory 

In Aviation Radio 
(If you have not decided which branch you prefer-mail coupon for 
facts to help you decide.) 
Name Age 

Address 
City 

Operating Broadcasting Station 
Industrial Electronics 

D Public Address Systems 
D Ship, Harbor, Gov't. Military 

Radio 

Zone State 

Approved for Training Under GI Bill e eeee e -oie es 
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WHAT SERVICEMAN COULDN'T 

MAKE MORE MONEY 

THIS WAY? 

The business -like way to make money is to keep 
plugging ahead at your bench. If your stock is lean 
and you have to run to the distributor every time you 
need a volume control, you're frittering away your 
valuable "bench time" and income. Stock up too high 
on "special" volume controls and you may wind up 
behind an inventory 8 -ball. 

HERE'S THE RIGHT ANSWER 9 OUT OF 10 TIMES 

The sensible solution to your volume control re- 
placements is the IRC Century Line. Over 90% (by 
actual analysis) of all jobs can be taken care of by these 
112 types of volume controls. As a matter of fact, you 
don't even need the entire 112; a selection of only 70 
Type D IRC Volume Controls and 11 Tap -In Shafts 
may handle most of your work. So see your IRC 
Distributor right away and save your bench time, 
patience, and money with IRC. 

THE IRC CENTURY LINE 

The 112 Volume Controls and 5 Switches That Solve 
Over 90% of Your Replacement Problems 

70 Universal Type D Controls with 7 Dual Controls with Fixed Shafts 
11 easily installed Tap -in Shafts 

16 Popular Type Controls 
Fixed Shafts 

8 Clutch Type Controls 
Fixed Shafts 

with 

with 

9 Controls for Specific Service 
Used with Fixed Shafts 

2 Special Controls for Power Re- 
quirements with Tap -in Shafts 

5 Switches 

Bring yourself up to date with the new No. 4 Edition 
of this amazingly popular and useful manual. Con- 
tains detailed replacement information on nearly all 
models up to 1946. Complete listing of 1941-42 
models . . . the ones now coming in for repair. 156 
pages. 25c at your IRC Distributor. 

INTERNATIONA 
401 N. BROAD STREEI T 

CE COMPANY 
HILADELPHIA 8, PA. 

Wherever the Circuit says -1-1- 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

)NE OF THE 70 BASIC' 
TYPE D IRC VOLUME 

NTROLS. >. 

NOW THE CONVENIEN 
-FOR ALMOST EVERY REPLACEMENT NEED. 
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CONCORD 
Bargain Catalog of 
RADIO 
Equipment 

FOR 

A 
Immediate Shipment 

RADIO 
PARTS SETS 

TESTERS 

SPECIAL VALUES 

HAM GEAR 

, AMPLIFIERS 

RECORD 
CHANGERS 

PLAYERS. 

THOUSANDS OF ITEMS! 

OUTSTANDING VALUES! 
Just off the press -48 exciting 
pages of radio parts, equipment, 
and supplies for dealers, service- 
men, amateurs, maintenance, 
testing, building and experiment- 
ing-Thousands of items NOW 
IN STOCK and ready for IMME- 
DIATE SHIPMENT! Big feature 
sections of Radio Sets, Commu- 
nications Receivers, Amplifiers, 
Replacement Parts, Ham Gear, 
Record Players and Portables, 
Record Changers and complete 
Sound Systems. Page after page 
of bargains in top-quality stand- 
ard -make radio parts and elec- 
tronic equipment. 

Mail Coupon NOW for FREE COPY 

Mail coupon below TODAY for 
your FREE COPY of this latest 
Concord Buying Guide and Bar- 
gain Catalog of Radio needs 
you can order for SAME DAY 
SHIPMENT from complete 
stocks in Chicago and Atlanta. 

Nil 
RAD I O CORPORATION 

LAFAYETTE RADIO CORPORATION 
CHICAGO 7, ILL. ATLANTA 3, GA. 

901 W. Jackson Blvd. 265 Peachtree SI. 

CONCORD RADIO CORP., Dept. RM27 
901 W. Jackson Blvd., Chicago 7, III. 

Yes, rush FREE COPY of the new Concord 
Bargain Catalog. 

Name 

Address 

City State 
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by Installing Federal's Miniature Selenium 
Rectifier-in AC -DC home radio receivers to 
replace rectifier tubes 

HERE'S A REAL OPPORTUNITY for the progressive service man -a 
chance to make extra money and do a better job. For Federal's 
new, miniature Selenium Rectifier is more than just a substitute 
for a tube. It's the modern way to give old sets new performance 
-gives them instant starting without warmup, makes them run 
cooler, last longer-replaces 29 different rectifier tube types. 

Only 11/4 x 1:11- x S inches, it fits 'anywhere, with just a few simple 
soldered connections and minimum circuit changes. Once in- 
stalled, it's in for the life of the set. It withstands overloads from 
defective electrolytic condensers, and is practically unbreakable. 

This miniature Selenium Rectifier gives the same performance 
that has made Federal "Center -Contact" Selenium Rectifiers the 
standard of the industry. 

*HERE'S HOW YOU CAN DO THE SAME 

By installing Federal's Miniature Rectifier 
in place of a tube, you earn from $1 to 
$2 extra per set serviced. Ten sets a day 
gives you $60 a week (or more) added 
profit. 

Replaces these 29 different rectifier tubes: 
5T4 5Y3 6Y5 25Z6 50Y6 
5U4 5Y4 6Z5 35W4 50Z7 
5V4 5Z4 12Z5 35Z3 117Z3 
5Z3 6X5 7Y4 35Z4 117Z6 
5W4 0Z4 12Z3 3525 0Y4 
5X4 80 25Z5 35Z6 

FREE - New 8 -page Booklet con- 
tains 20 circuit diagrams showing how 
Federal's Miniature Rectifier is being 
used in various types of electronic 
equipment. Write to Federal, Dept. R, 
today, asking for Bulletin F282. And see 
your nearest radio jobber for a trial 
order of Federal's Miniature Rectifiers, 
ün 12 -unit counter display, with free 
"How to Install" Instruction book, win- 
dow poster and mailing pieces. 

Federal Tèlephone and Radio CorporaI/ori 
in Canada :-Federal Electric Manufacturing Company, Lrd., Montreal. 
Export Distributors: --International Standard Electric Corp. 67 Broad St., N.Y.C. 

Newark 1, 

New Jersey 
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FOR SALE -10 -watt phone/cw xmitter 
and superhet receiver, operates 6-12e 
D.C. complete, $80. Also have handie 
talkies, $5, BC342, S2OR and Sky Bud- 
dy receivers, all new. Want Meissner 
signal shifter. W20EA, 712 Bergen Ave., 
Linden, N. J. 

FOR SALE-QST's from 1942 to 1947 
complete, or will trade all or part. What 
have you? Fred E. Vaughn, P.O. Box 
546, Eugene, Oregon. 

WILL SWAP German precision multi - 
tester, graph and instructions; electronic 
limit bridge for precision measurement 
with volt -ohm capacity meter with ear- 
phones. Want communications receiver or 
factory xmitter or? Borysewich W2GWQ, 
1066 President St., Brooklyn 25, N. Y. 

WILL SWAP Hallicrafters S -41W and 
Triplett 0-1 m.a. for SX-25 or S2OR. 
Want 600-0-600 volt 200 .mat. 6v. and 
5.3 volt transformer for 807. Howard E. 
Allen, 8 Green St., Brattleboro, Ver- 
mont. 

FOR SALE-Phone/cw xmitter, 6V6, 
6V6, 807, class B 6L6 modulator, 40, 
20, 10 meter coils. Heavy duty com- 
ponents. Std. 19" panel has enclosed 
cabinet. $60. Gordon Walter W3EYX, 
1921 Kalorama Rd. N.W., Washington 9, 
D.C. 

WANTED - Coto BTVL coil for 10 
meters; also Johnson HI -Q variable in- 
ductor for 10 meters. Jack Abramowitz, 
118 Clara St., Brooklyn 18, N. Y. 

FOR SALE-Hallicrafters S -22R, new 
condition, also 8 -tube amplifier, factory 
built. Robert Paxton, 10110 Hereford 
Place, Silver Spring, Md. 

FOR SALE -51D8, 51T5 RCA, sealed 
cartons, at cost. Precision 51011 port- 
able tube tester, $28. 100 -watt Solar 
inverter DC -AC, $15. Need 3" oscillo- 
scope, cash or trade. Chester T. Marto- 
wicz, 116 E. 7 St., New York 3, N. Y. 

FOR SALE -Supreme #85 tube checker. 
set of earphones and misc. coils, tubes, 
resistors and condensers. Write for list. 
Allen L. Admire, 1343 W. 255 St., 
Harbor City, Calif. 

WANTED -McMurdo Silver Masterpiece V 
or VI. R. Klintworth, P.O. Box 3353, 
Daytona Beach, Florida. 

WILL TRADE R.M.E. DB 20 for Meiss- 
ner P.A. tuner or precision testing 
equipment. The Radio Laboratory, 912 
W. 151st St., East Chicago, Ind. 

WANTED - Dynamotors operating from 
24v D.C. from sets converted to a -c op- 
eration. Want one from BC -375-E and 
one of 500v or less. Guy Black, 1414 
E. 59th St., Chicago 37, Ill. 

WANTED - Old issues of Radio Craft 
magazine. Cash or trade. What do you 
need? John Saul, 916 S. Mercer St., 
New Castle, Pa. 

WANTED - Late model precision tube 
tester, v.t.v.m. and signal generator. 
Harcar Radio Service, R.D. #2, Birds- 
boro, Pa. 

SWAP BUY SELL 
WANTED - Good spring -wound phone 
motor with 8" or smaller turntable. 
Have for sale a good 6v D -C to 110v 
A -C ATR inverter without vibrator, $7.50. 
Donnie Brown, RD2, Jacksonville, Mo. 

WANTED --Will pay cash for 8 25- or 
50 -watt transmitter covering 10 meter 
phone. HT9 or HT6 preferred. W. W. 
Savell, 108 So. Broadway St., Oklahoma 
City, Okla. 

FOR SALE -28v transformer. Can oper- 
ate surplus equipment. 115v, 200 -watt 
primary, fully shielded, porcelain termi- 
nals, $10 or will swap. J. E. Reidel, 
1523-41 St., Brooklyn 18, N. Y. 

FOR SALE -New Rider's 8 or 12, $15. 
Solar Exameter, $59, Tubes less 50%: 
1G6; 1R5; 1S5; 1T4; 5Z3; 5U4; 5Y3; 
5Y4; 6B4; 6C8, 6G6; 6H6; 6K7; 12A6; 
12SA7; 12SG7; 12SK7; 12SR7; 27: 
56. D. Angulo, 5229 Beaufort Ave., 
Baltimore, Md. 

SWAP -Have 14 -tube overhead recorder, 
RCP 802-803 tube and set tester, new 
110 DC to 110 AC genemotor, UTC 
amplifier, etc. Want 14" or larger dy- 
namics, Rider manuals, mutual conduc- 
tance tube tester, etc. D. F. Knight, 
1000 S. Glendale Ave., Glendale 5, 
Calif 

WANTED -Power transformer for Philco 
model 87 and power pack 9-P-6 for 
Majestic #90. Must be reasonable. M. L. 
Bridges, 2403 19th Ave., Columbus, Ga. 

NO A 
SUBSTITUTE! 

Replace Wet Electrolytics 
with SPRAGUE TYPE RW 

When replacing wet electrolytic capacitors, 
use Sprague Type RW. They're not substi- 
tutes! They're dry electrolytics of very high 
voltage formation specifically designed for 
use as wet replacements or for other difficult 
applications. Due to their extremely low power 
factor, lower capacity values give you better 
filtering. For instance, Type RW-25 rated at 
25 mfds. is at least the equivalent of a 40 mfd. 
wet electrolytic. They'll stand high peak 
surges. They'll handle a -c ripples -and they 
fit the standard mounting holes. Ask your 
jobber for Sprague Type RW. 

Write for the complete Sprague Catalog listing 
Capacitors and *Koolohm Resistors for every 
radio service, amateur and experimental need. 

Address your ad to: Dept. RM -27 

s PRODUCTS 
COMPANY 

'NORTH ADAMS, MASS. 
JOBBING. DISTRIBUTING ORGANIZATION FOR 
PRODUCTS OF THE SPRAGUE ELECTRIC CO. 

FOR SALE -Triplett 1200-E volt-ohm- 
milliammeter in good working order, $35. 
C. A. Kuhns, 3132 Broadway, San 
Diego 2, Calif. 

FOR SALE - Staneor l0P transmitter 
complete with tubes, coil, crystal R9 
1874 kc. DC. Milliamperes meter 0-100 
movement. Will swap for good tube 
tester and cash. Franklin LaRue, RFD 
#3, Ogdensburg, N. Y. 

WANTED -War surplus wide -band pass 
radar receiver or video amp. 3 or 4 mc. 
pass, such as in APS-4 radar. R. B. 
McGee, CPO Quarters, Ream Field, San 
Ysidro, Calif. 

WANTED-U.S. Army handy -talkies SCR - 
536F. Prefer model F but others might 
do. Bob Derrick, 707 S. E. 6th Terrace, 
Gainesville, Fla. 

WANTED -One 365 mmf. variable con- 
denser; one 2A7 tube, new or used. 
Cash. Ralph Chrismon, Box 93, Elon 
College, N. C. 

WANTED -Television receiver. Have Argus 
C3 camera and other photo equipment 
to swap. Jack's Radio Service, 296 
Wainwright St., Newark 8, N. J. 

WANTED - 15-25 watt phone xmitter 
using 6J5 ose., 6L6 mod., driving 807. 
Must be in working condition. Frank 
Crail, Cardwell, Mo. 

WILL TRADE Hallicrafters S -20R (19381 
Sky Champion for S-29. Sky Traveler 
plus cash difference either way. Give 
full details of your set and what you 
want. Wayne Shaw, Route #2, Pattons- 
burg, Mo. 

WANTED -One 12B8 tube. F. P. Gifford, 
Box 246, Aurora, N. Y. 

FOR SALE-CA10 signal tracer, almost 
new $10; Triplett 1200A meter, new. 
$15; Solar C131-60 capacitor analyzer, 
new, $15. John T. Hayes, 6000 Wash- 
ington Ave., Merchantville, N. J. 

FOR SALE -Supreme Audolyzer, prae- 
tically new, $75, or will swap for good 
moving picture camera. R.C.P. multi - 
tester R-55, $23, perfect. Alfred Joltin, 
285 I-lawthorne St., Brooklyn, N. Y. 

WANTED -Pair of 10 -meter band spread 
coils for National ACSW3 receiver using 
type 58 and 27 tubes. Charles F. 
Stephens, 14 Union St., Randolph, Mass. 

WANTED -Chassis and speaker for RCA 
model V-405 or Anniversary model. 
Either will do. Cash. G. W. Price, 1686 
Langston Ave. SW., Atlanta, Georgia. 

FOR SALE - 1-2 meter xmitter; 2-2 
meter trans -receivers; 1-2 meter trans- 
ceiver. Write for details. A. Freitag, 
1437 Patapsco St., Baltimore 30, Md. 

WANTED -Radio service parts, tubes and 
test equipment. Have Zeiss Ikonta 120, 
3.5 lens to trade, also electric welder, 
complete, 80 amps. Joseph Cuzicka, 924- 
17 Ave. S.E., Cedar Rapids, Iowa. 

WANTED -HO 129X receiver complete 
No junk. Must be reasonable. Name low- 
est price. Geo. N. Har4leben, 3009 
Hurlbut Ave., Detroit 14, Mich. 

YOUR OWN AD RUN HERE FREE! 
Sprague will gladly run your own Trading POST ad free of 
charge in the first available issue of one of the six radio 
magazines in which this feature appears. WRITE CARE- 
FULLY or print. Hold it to 40 words or less and confine it to 
radio subjects. Sprague reserves the right to rewrite ads as 

necessary, or to reject any that do not in our estimation fit 
in with the spirit of this service. 

is^ +ac Sales Manager 

ASK FOR SPRAGUE CAPACITORS AND *KOOLOHM RESISTORS By Name! 
* Trademark Reg. U. S. Pat. Off. 
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ELEMU REUTIFIERX 
The theory and application of the selenium and other 
dry metal rectifiers. Improvements recently made in 
these units are resulting in their widespread use. 

FOR YEARS, science has known 
about the asymmetrical resis- 

tance properties of two dissimilar 
substances in close contact. How- 
ever, it was not until quite recently 
that the modern home receiver 
benefited from this knowledge in 
the form of the selenium rectifier. 

The roots of the dry metal recti- 
fier are in the very familiar "cat's 
whisker" of the crystal set days. 
Even as far back as 1874, it was 
known that if a point contact were 
inserted into a crystal, current 
passed through the circuit more 
easily in one direction than in the 
other. This, of course, is the prin- 
ciple which later made possible the 
crystal detector. 

The first solid rectifiers were of 
the detector type (low current re- 
quirements) and consisted of two 
separate pieces of unlike metals. 
Later, in the 1920's, the copper 
oxide rectifier, as such, was devel- 
oped by L. O. Grondahl while 
studying the use of light sensitive 
cells as relays. 

Various types of dry metal or 
junction rectifiers, as they are 
sometimes palled, such as the cop- 
per oxide, magnesium -copper sul- 
phide, and the selenium rectifier, 
have been utilized in electronics for 
some time, especially in Europe. 

They have been applied to battery 
charging, DC control circuits (re- 
lays, magnets, solenoids), meter 
rectifiers, filament voltage rectifiers 
(to supply 6 or 12 volts at 7 am- 
peres), to energize field coils of 
dynamic speakers, and even as 
mixer -detectors in low frequency 
superheterodynes. However, their 
use was limited by their high initial 
cost and large space and weight re- 
quirements when used for high 
voltages and currents. The Federal 
Telephone and Radio Corporation 
which originally introduced the se- 
lenium rectifier in this country in 
1935 has overcome these disad- 
vantages in their new miniature 
selenium rectifier shown in Fig. 1. 
To appreciate fully the qualities of 
the rectifier, and before considering 
its practical applications, it will be 
interesting as well as beneficial to 
examine the theoretical aspects of 
this type of rectifier. 

Application 
Any device which conducts cur- 

rent much more easily in one direc- 
tion than in the other may be used 
as a rectifier. In other words, if 
something has a very high resist- 
ance one way, and a correspond- 
ingly low resistance in the opposite 
direction, it may be used to change 

by 
Monroe M. Lange 

AC to pulsating DC (see Fig. 2). 
There are many such contriv- 

ances, all having a common char- 
acteristic of unidirectional conduc- 
tivity. This, as we shall subse- 
quently see, is only one of many 
factors to take into consideration 
when choosing a rectifier. 

All dry metal rectifiers consist 
generally of a metal and crystalline 
metallic salt in close contact. The 
junction presents a low resistance 
from the metal to the compound, 
and a high resistance in the op- 
posite direction. Fig. 3 shows a 
typical elementary unit of a copper 
oxide rectifier. The lead contact is 
the connection to the oxide. The 
selenium rectifier is formed by coat- 
ing a metallic disc, such as iron, 
with a special alloy and selenium. 
Similar units may be connected in 
series or parallel so that a wide 
range of voltages and currents may 
be obtained. Previous to Federal's 
miniature rectifier, an increase in 
current and voltage requirements 
meant that the unit became pro- 
hibitively large. The new rectifiers 
vary from 1" diameter by 15/16" 
deep, for 75 ma, to 13/i" x 15/16" 
deep for a 200 ma unit. The disc 
or plate form aids in keeping the 
rectifier cool. 

The selenium rectifier may be 
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compared to the ordinary diode 
with one side corresponding to the 
plate and the other to the cathode. 
Fig. 4A and 4B show the symbols 
of the diode and the dry metal rec- 
tifier respectively. It is interesting 
to note that, when the symbol for 
the latter was devised, current was 
thought to flow in the conventional 
manner from positive to negative. 
Although we now use the electron 
theory of direction of current flow, 
the symbol was never revised. 

As previously mentioned, the rec- 
tifier must meet other demands be- 
side furnishing the necessary volt- 
age and current. Briefly, they are 
as follows : 

1. Good regulation 
2. Durability and ruggedness. 
3. Low cost 
4. Small size and weight 
5. Low heating effects 
6. Adaptability 
While most of the above are self- 

evident, point number one perhaps 
needs further elucidation. A power 
supply rectifier, just as any other 
electrical unit, has a certain amount 
of internal resistance. When cur- 
rent is drawn through a rectifier, an 
IR drop occurs within it, resulting 
in a lower available voltage. Refer- 
ring to Fig. 5, the lower the value 
of R int., the greater will be the 

rectifier 

A -C 

n 7-1 

PULSATING 
D -C 

Fig. 2 The input and output voltage 
wave patterns of a half wave rectifier. 

LEAD 
4 -CONTACT 
4 -OXIDE 

4. -COPPER 

Fig. 3 Cross-sectional view of a sim- 
ple copper oxide rectifier. 

current drawn ; and, consequently, 
the greater will be the internal volt- 
age drop, resulting in a lower Et. 
By keeping R int. low, good regula- 
tion may be obtained. The percent- 
age of regulation is the measure of 
the amount of voltage available un- 
der no load conditions, as compared 
to full load conditions 

Enl-Efl 
('% of regulation = Efl X 100). 

The lower the percentage, the bet- 
ter the regulation. 

Let us see how the selenium rec- 
tifier measures up to some of the 
above qualifications. An examina- 
tion of the regulation curves shown 
in Fig. 6A and 6B indicates that 
the regulation is excellent, even 
with the voltage doubler circuit 

Fig. I A selenium rectifier being placed in mounting position above the recti- 
fier socket of a small table model receiver. 

which ordinarily has a poor regu- 
lation characteristic. 

Since the filament of the rectifier 
is eliminated, there is little heating 
effect. This brings up another in- 
teresting point : In circuits where 
the rectifier furnished filament volt- 
age for the rest of the tubes in the 
circuit, such as AC -DC battery 
portables, the equipment becomes 
instant starting as the rectifier fila- 
ment warm-up time is not required. 
In applications such as intercom- 
munication systems, this is a dis- 
tinct advantage. The fact that little 
heat is generated also means longer 
life for all the components in the 
equipment. 

One of the most common troubles 
with transformerless power sup- 
plies where there is no line volt - 

A B 

Fig. 4 A is the symbol for a vacuum 
tube diode, and B is the symbol for a 

dry metal rectifier. 

Fig. 5 Simplified diagram illustrating 
the effect of the rectifier internal re- 

sistance on the output voltage. 

age dropping resistor for the fila- 
ments is the burning out or short- 
ing of tubes and input filter con- 
denser. These failures usually arise 
due to the high initial current 
surges while the filaments are still 
cold and their resistance low. The 
resistor used to replace the rectifier 
filament when a selenium rectifier 
is employed will limit this surge, 
thus minimizing these difficulties. 

As for ruggedness and dur- 
ability, there is no doubt that the 
selenium rectifier is tough. The 
manufacturer states that, based on 

-r To Following Page 
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Selenium Rectifiers 
-. From Preceding Page 

their tests, the selenium rectifier 
has very long life. As the product 
is comparatively new, it is too early 
to make a statement from actual 
experience in the field. However, 
the outlook seems very promising. 

The selenium rectifier may he 

117V.60J` 

+1 

A 

I40}if. 

B 

B+ 

B 

Fig. 7 A is a voltage tripler circuit 
using three 200 ma selenium rectifier 
units. B is a voltage quadrupler circuit 
using four 200 ma selenium rectifier 

units. 

160 

140 

120 

100 

1 0 
40 

20 

used in various types of power sup- 
plies. The most common, of course, 
is the conventional half wave AC - 
DC power supply shown in Fig. 
9B. If higher voltages are desired. 
tripler and quadrupler circuits may 
he employed (Fig. 7A and 7B) . 

Using the 200 ma rectifier and 40 

ufd condensers, it is possible to 
obtain 325 volts at 200 ma with 
the tripler, and 425 volts at 200 ma 
with the quadrupler. 

Installation 

The important question to the 
radio serviceman is naturally, "What 
special benefits can I derive from 
this new product?" These benefits 
should take the form of increased 

meter reads 
100,000 n 

+ RED 
METER 
LEAD 

D 

Fig. 8 In circuit A, current will flow trough the diode. In circuit B, current 
will not flow through the diode. C is the effective circuit of an ohmmeter 
connected across a selenium rectifier. The meter reads 10,000 ohms. When 
the leads are reversed, as in D, the meter reads 100,000 ohms. The greatest 

current flow is, therefore, with the connections of C. 

340 
mfd. 32 
mfd. 

131111111111111 
?0 280iej 

mfd. 260 111111111111111IN''e 
10 20 30 40 50 60 70 80 90 100 

CI_ 
C2 

IOn 

20 40 60 80 100 

fd. 

mfd. 

mfd. 

Fig. 6 A shows the voltage regulation curves of a ha f wave rectifier 
using a 100 ma miniature selenium unit. B shows the voltage regulation 

curves of a voltage doubler circuit using two 100 ma units. 

profits, greater customer satisfac- 
tion, and the reputation of being 
"in the know" about all the latest 
developments. It is suggested that 
some time be spent explaining the 
advantages of the new rectifier, 
especially if the customer is new. 
The fact that the manufacturer 
guarantees it to last the life of the 
set should be pointed out. 

Installation of the new component 
is a simple matter. Following are 
some hints and some typical instal- 
lation procedures. 

There are four Federal selenium 
rectifiers now available with maxi- 
mum DC output currents of 75 ma, 
100 ma, 150 ma, and 200 ma. By 
checking the circuit requirements 
and the tube to be replaced, the 
proper one is selected. Ordinarily, 
there is not enough room under the 
chassis to install it there without 
interfering with other parts. In 
case space is available, a cool spot 
should be chosen. The rectifier may 
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27n. 

117 V. 

B 
SELENIUM RECTIFIER 

100 MA 

FILAMENT 

Fig. 9 A is a typical power supply cir- 
cuit using a 11726. B is the same power 
supply circuit after conversion to a 

selenium rectifier unit. 

be mounted on the chassis by means 
of a screw inserted through the eye- 
let in the center of the unit. It has 
been found, however, that caution 
must be observed to prevent short- 
ing the rectifier by applying too 
much pressure to the screw. An 
ohmmeter measurement taken be- 
tween the two leads of the rectifier, 
after it has been mounted, will pro- 
vide a check. The usual location for 
the new unit is over the rectifier 
tube socket. 

While the manufacturer does in- 
dicate the polarity to be observed 
by a yellow and red dot on either 
end (corresponding to the plate and 
cathode respectively) , it will be 
worthwhile, both from a theoretical 
and practical standpoint, for the 
serviceman to know how to deter- 
mine the proper connections. A 
further analogy to the diode will 
make this obvious. 

When the plate of a diode is made 
positive in respect to the cathode, 
the diode conducts. Hence, it mar 
be said to have a low resistance 
(Fig. 8A) . Conversely, when the 
plate is made negative with respect 
to the cathode, no current flows, in 
which case the diode represents a 
high resistance (Fig. 8B) . 

Keeping this thought in mind, let 

® To Page 28 

Fig. 10 Steps followed in installing a selenium rectifier. The unit is mounted 
above the rectifier tube socket, and a shield is placed over it as illustrated. 
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by A. R. Knight 

THE AUDIO oscillator is an instru- 
ment whose function is the gen- 

eration of sine -wave voltage signals 
in the audio -frequency range: About 
20 cycles to 20,000 cycles. Its use to 
the radio serviceman is manifold: 

1. Checking of response of public 
address systems; 

2. Checking of audio stages in ra- 
dio receivers; 

3. Use as a modulating source for 
RF and IF signal tracing in a 
receiver; 

4. Analyzing loud -speaker and 
transformer performance; 

5. Measurement of frequency of an 
unknown signal, with the aid of 
the cathode-ray oscilloscope (See 
September issue, "Cathode- Ray 
Oscillograph . .. How It Works," 
section on Lissajous figures). 

It is proposed in this article to 
discuss in some detail the theory of 
most types of audio oscillators. The 
Jackson Model 655 is illustrated above 
as a typical example of this type of 
instrument. 

:4.1; 

4,,e -1,,,4711:12:;:t: 

A good audio oscillator is a necessary instrument in the 
small shop. An understanding of the operation of this 
instrument is helpful in its choice and use. 

General Theory of the Audio 
Oscillator 

An audio oscillator is generally a 
resistance -capacitance (R -C) device 
with resistance tuning. Inductance - 
capacitance (L -C) oscillators are not 
employed because of the high values 
of components necessary at audio fre- 
quencies. For example, at 1000 cycles, 
a tank circuit of an L -C oscillator 
would have values of, say, 

L 250 mh, C = .1 ufd 
(These values come about from the 

1 

relationship f = .) 

2,71- v LC 

It is extremely difficult to arrange 
an inductance for continuous varia- 
tion, and it is just as impractical to 
vary capacitance when it is of the or- 
der of .1 ufd. 

Since it is just as simple to obtain 
a potentiometer of high value as of 
low value, resistance - capacitance 
oscillators with resistance as the va- 
riable element are usually the rule in 

audio oscillators. No tank circuit of 
inductance and capacitance is used to 
control the frequency of oscillation. 

There are two types of audio oscil- 
lators which are most widely known 
and used: The Phase -Shift Oscillator 
and the "Wien Bridge" Oscillator. 

The Phase -Shift Oscillator 
This is the simpler of the two types 

and hence will be described first. It 
consists of one tube plus a resistance - 
capacitance network. To obtain oscil- 
lations with a single tube, it is neces- 
sary that positive feedback between 
the plate and grid be maintained; in 
other words, that a signal be fed back 
from the plate in phase with the sig- 
nal on the grid.. Now it is well 
known that an ordinary amplifier tube 
(for example, a triode) produces a 
voltage at the plate which is an am- 
plified version of the grid signal volt- 
age but 180° out of phase with it. 
This can be simply shown by Fig. 2. 
An amplified version of eg (the grid 
signal voltage) appears on the plate 
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(e3) but is 180° out of phase with eg. 

from Fig. 2, 
ep-E(B+)-Ri 

The plate current (i3) varies directly 
with the grid voltage (eg). As the 
grid voltage increases, the plate cur- 
rent increases; as the grid voltage de- 
creases, the plate current decreases. 
Therefore, effectively, the plate volt- 
age (e3) varies opposite to the grid 
voltage, or the plate voltage is 180° 
out of phase with the grid voltage. 

In order for a single -tube amplifier 
to be used as an oscillator, the plate 
voltage must be so altered that it is 
in phase with the grid voltage; that 
is, the plate voltage must be shifted 
180° in phase to bring it back into 
phase with the grid voltage. This is 
accomplished with three or more sec- 
tions of resistance -capacitance phase - 
shifting networks. In Fig. 4 is shown 
a phase -shift oscillator with three of 
these networks. Consider first Sec- 
tion 1 alone as a series R -C circuit. 
If a sine -wave AC voltage e, is ap- 
plied across C. and R,, a current i, 
will flow through Cs and R.. This 
current will lead the applied voltage 
in phase because of the general prop- 
erty of a condenser which causes the 
current through it to lead the voltage 
in phase. This same current, flowing 
through R,, will then create a voltage 
e2 which leads the applied voltage e, 
in phase. Suppose C. and R. are ad- 
justed so that this leading phase angle 
is 60°. If this voltage e: is then ap- 
plied to section 2, as shown in Fig. 
4, a similar action will take place and 
a new voltage e8 which is 120° out of 
phase with e, will result. By adding 
a third section, the voltage resulting 
(eg) will be 180° out of phase with 
the voltage at the input. We have 
thus produced a condition in which 
the grid voltage (eg) is made to lead 
the plate voltage (e) by 180° in 
phase. This completely cancels the 
180° by which the plate voltage lags 
the grid voltage by normal triode ac- 
tion explained above. 

Of course, it might be argued, "Why 
not limit the number of R -C sections 
to two or even one?" The answer is 
that the maximum phase shift that 
can be obtained with an R -C circuit 
is 90°. This would mean a minimum 
of two sections. Since 90° is obtain- 
able only when the resistance is made 
equal to zero, and since making the 
resistance zero would also make the 
voltage output from that section zero, 
more than two sections must be em- 
ployed. A minimum of three must be 
used. If four sections were used, each 
could be adjusted to have a phase 
shift of 45°. It is not necessary for 
each section to have the same phase 
shift as the others. For example, in 
Fig. 4, sections 1 and 2 could be made 

to have phase shifts of 70° each and 
section 3 a phase shift of 40°, making 
this last section the fine-tuning con. 
trol element. 

Oscillator action is as follows: As- 
sume the tube initially to be at rest 
with only DC voltages on grid and 
plate. The tube is now in a condi- 
tion of unstable equilibrium. If some 
slight electronic disturbance occurs 
(e.g., tube "noise," ripple in the B+ 
plate supply, etc.) , it is amplified, 
shifted -180° at the plate, passed 
through the R -C networks 1, 2, and 3, 
and returned to the grid to meet 
more of the original disturbance. The 
returned signal is then re -amplified -3 To Following Page 

and the entire process repeated. This 
opcurs again and again until no fur- 
ther amplification occurs because of 
saturation of plate current. The 
original signal can be considered to 
consist of a whole band of frequencies. 
However, only one frequency will be 
shifted exactly 180° by the three R -C 
networks and consequently only that 
frequency will be exactly in phase 
with the original signal on the grid. 

All other frequencies, even those 
nearby, are rejected because they will 
be shifted by amounts other than 
180° through the R.0 networks and 

i t5 --.- - - °k19#-. t 65ü 

Fig. I The Jackson Audio Oscillator Model 652. 1'6is is an example of a 
Wien bridge audio oscillator. Note t`e conveniently arranged controls and 

construction. 

well designed 
good internal 
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The -Audio Oscillator 
-3 From Preceding Page 

hence will arrive at the grid out of 
phase with the original grid signal 
by amounts depending on how far 
off -frequency they were. Each time 
these off -resonance frequencies are 
passed through the R -C networks, 
they are shifted farther and farther 
away from 180° and, consequently, in 
an exceedingly short time, they are 
completely rejected. 

The output voltage from a phase - 
shift oscillator of this type is a nearly 
pure sine wave when the bias on the 
grid is adjusted to a correct value. 
The output frequency remains con- 
stant for given values for R,, CO, R2, 
C2, R1, and C8. To increase frequency, 
decrease any of the resistances or 
capacitances. To decrease frequency, 
increase any of the resistances or 
capacitances. Usually the capacitances 
are switched to obtain different fre- 
quency bands, and the resistances are 
potentiometers .used as fine frequency 
controls. 

The Wien Bridge Oscillator 
Essentially the same problem is 

solved by the Wien Bridge oscillator 
as by the phase -shift oscillator: That 
of producing, at a particular fre- 
quency, a 180° phase shift to cancel 
out the 180° phase shift produced by 
the amplifier tube. In this case, a 
second tube is used to produce an ad- 
ditional 180° phase shift which, added 
to the 180° produced in the first tube, 
equals 360° which, of course, is the 
same as 0°). The Wien Bridge is in- 
terposed in the feedback path between 
the second and first tubes. Its func- 
tion is to cancel out all unwanted fre- 
quencies by shifting their phase fur- 
ther (either + or -) thus permitting 
only the oscillation frequency to go 
through without any further phase 
shift, and to attenuate unwanted fre- 
quencies so that their rejection is 
facilitated. 

To examine the oscillator in greater 
detail, consider .Fig. 5, Tubes V1 and 
V2 are both amplifiers, with V2 out- 
put fed back to V1 grid. Thus the 
two tubes, as shown above, are cap- 
able of acting as an oscillator without 
additional circuits. However, they 
would oscillate over a wide range of 
frequencies (the band -widths of the 
two amplifiers) and hence some addi- 
tional apparatus is necessary to limit 
the oscillations to one frequency. This 
is the function of the Wien Bridge, 
shown enclosed in Fig. 5. 

As in the case of the phase -shift 
oscillator, the signal voltages on the 
grid and plate of the tube V, must 

be made in phase with each other. 
This condition is satisfied by the two 
tubes for a wide range of frequencies; 
each tube shifts the signal 180°, re- 
sulting in a net zero shift. The Wien 
Bridge allows only one frequency out 
of this band to be effective because 
it provides (1) degeneration (negative 
feedback) and (2) phase shift for all 
extraneous frequencies. A part of the 
output of V2 is also fed back to the 
cathode of V1 through the voltage di- 
vider consisting of Ra and the lamp. 
This feedback voltage is negative 
feedback because its effect is to in- 
troduce a voltage 180° out of phase 
with that on the grid. (The cathode 
and grid of an amplifier tube are 180° 
out of phase with each other and a 
signal introduced into the cathode will 
be out of phase with a signal put 
on the grid.) All frequencies are given 

Fig. 3 Two 

E g /\J 
Ep 

Fig. 2 The plate voltage variation is an 
amplified version of the signal fed to the 

grid. 

the same amount of negative feed- 
back by R3 and the lamp. 

Function 1 of the Wien Bridga 
listed above provides that all fre- 

examples of commercially constructed audio oscillators, the Supreme model 
563 and the RCA model WA -54A 
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network used in a phase -shift oscillator. 
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Fig. 4 A simplified schematic of the phase shifting 

WIENBRIDGE 

Fig. 5 A simplified schematic of a Wien bridge audio oscillator. 
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quencies other than those in the vi- 
cinity of the frequency of oscillation 
will be attenuated sufficiently so that 
the positive feedback from the plate 
of V2 to the grid of Vs is less than 
the negative feedback from the plate 
of V2 to the cathode of V2. These 
frequencies will then not be amplified 
further in V, and will thus be re- 
jected. This attenuation of unwanted 
frequencies in the Wien Bridge comes 
about in the following manner: If the 
frequency is too low, the reactance 
(AC resistance) of CT becomes so 
high that little of the V2 plate feed- 
back voltage gets to the grid of V1 

and the grid voltage of V, is brought 
close to zero. If the frequency is too 
high, C2 and C2 have negligible react- 
ances and hence R2 is shunted by a 
low AC resistance, bringing the grid 
voltage of V, close to zero. 

At some frequency between these 
"too high" and "too low" frequencies, 
the voltage which gets to the grid of 
V, is a maximum. Thus, frequencies 
other than those in a narrow band 
immediately around the center de- 
sired frequency are rejected. This 
action of the Wien Bridge is a broad 
one. Function 2 eliminates all the 
close frequencies and permits only the 
desired center frequency to pass. 

Function 2, as noted above, is the 
characteristic of the Wien Bridge by 
which it acts as a phase -shifting de- 
vice. From the theory of the Wien 
Bridge, it is proved that the voltage 
across the two branches R, lamp 
is in phase with the voltage across 
R2 when RCs = R2C2. But the volt- 
age across R3 + lamp is the output 
voltage of V2, and the voltage across 
R2 is the input voltage to the grid 

-> To Page 37 
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Fig. 6 A complete Wien bridge type audio oscillator. 
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This is the concluding article of a series on the use of 
the oscillograph. It covers the alignment of receivers, 
using the oscillograph and a frequency swept generator. 

P 

the Osci11ograph..4aani tth t 
by Karl R. Alberts 

ABRIEF NOTE OF REVIEW may be 
profitable here before proceed- 

ing with this last article in the 
series of six on the cathode - ray 
oscilloscope. The last article dealt 
with means for detecting distortion 
in the IF and RF stages of a typi- 
cal receiver. This distortion was of 
the form called amplitude distortion 
which comes about through over- 
loading somewhere in the amplifier. 

A second form of distortion is 
called frequency distortion which is 
in the term given to incorrect func- 
tioning of the amplifier when its 
band-pass characteristic is not what 
it should be when the amplifier is 
working normally. An interme- 
diate -frequency amplifier has as its 
ideal characteristic a peaked curve 
which may be of the shape of any 
one of the curves of Fig. 1. For 
each one, the center (or "peak") 
frequency occurs at the nominal in- 
termediate frequency of the ampli- 
fier. Deviations in the shape of this 
curve, or in the position of the peak 
along the frequency axis, represent 
frequency distortion in an IF am- 
plifier. 

There are three general types of 
coupling between stages of an IF 
amplifier: Single -tuned coil (coil 
between plate and succeeding grid 
circuits, tuned by trimmer con- 
denser across coil, or slug through 
coil) ; single tuned transformer 
(secondary tuned) ; double - tuned 
transformer (primary and sec- 
ondary tuned). Representative 

14 

curves for all three types are shown 
in Fig. 1. 

Alignment of the IF Amplifier 
Alignment consists of adjusting 

the variable tuning and trimming 
condensers, or the metal slugs in 
coils using inductance tuning, until 
the proper band-pass frequency 
curve is obtained. When working 
on the IF stages, it is most con- 
venient to have a continuous picture 
of the intermediate -frequency out- 
put (i. e., a curve of voltage output 
against frequency of signal input) 
while adjustments are being made. 
How can such a set-up be most ex- 
peditiously obtained so as to be most 

Fig. 1 Intermediate frequency curves 
with various degrees and types of 
transformer coupling. A is for double 
tuned transformer coupling when over - 
coupled. B is double tuned transformer 
coupling at critical coupling. Single 
tuned coil or single tuned transformer 
coupling gives a similar curve. C is 
the curve for double tuned transformer 

coupling when undercoupled. 
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The internal construction of the new oscilloscope shown in the lower right hand 
corner of the page. This 'scope is characterized by a wide frequency range 

and high gain. 

conveniently observable by the op- 
erator, and yet involve a minimum 
of complexity of apparatus so that 
the serviceman need not make an 
abnormally large fixed investment 
in equipment and saddle himself 
with burdensome circuits ? The au- 
thor has given the problem consid- 
erable thought before setting out to 
write this section, and has carefully 
reviewed all well known methods. 
The equipment and methods de- 
scribed below all require some spe- 
cial apparatus, but they more than 
repay the serviceman in conven- 
ience of testing and excellence of 
results obtainable. In other words, 
it is felt that the special apparatus 
specified, by the very fact that it 
will enable more sets to be checked 
competently and correctly in a given 
time, will be well worth the radio 
repairman's initial investment. 

It is possible, of course, to check 
an IF amplifier by observing the 
amplitude of a straight vertical line 
on the oscilloscope as the input f re- 
quency to the amplifier is varied. 
over the entire range. This was a 
practicable method for audio be- 
cause in general an audio curve is 

a straight line over most of its 
range, and it is only necessary to 

note where the curve slopes off to 
half -value on the low and high ends 
of the band. An IF band - pass 
curve, on the other hand, is a more 
complicated affair. To apply the 
foregoing method to the alignment 
of the IF would require hours of 
"diddling," consisting of alternate 
adjustments of the trimmers and 
running through the band - pass 
curve, the whole process repeated 
over and over until the desired 
curve appeared. With early broad- 
cast receivers, it was possible to 
align by using the broadcast sta- 
tions as signal sources, and the ear 
as an output indicator. This method 
is a poor one for several reasons: 

(1) It is possible to tune the 
trimmers for maximum audio out- 
put and still have frequency distor- 
tion remaining somewhere in the 
receiver, distortion which would 
later be most evident when a high 
fidelity musical program was being 
broadcast; 

(2) The audio modulation from 
a broadcast transmitter is not 
always absolutely constant over a 
long period of time ; 

(3) The response of the ear is 
not linear, i. e., a doubling in audio 
volume does not manifest itself as 

a sound "twice" as loud in the ears ; 

the minimum volume change which 
the ear can discern is about 20 per 
cent in voltage, which is a serious 
limitation on its use as an output 
indicator. 

A far more practical and speedy 
method, whereby the results of tun- 
ing are instantly shown on the os- 
cilloscope, is to be described here. 
Fig. 1 shows typical IF band-pass 
curves. The vertical parameter is 
voltage plotted against the hori- 
zontal frequency. If the IF output 
curve can be kept before the eye of 
the serviceman continuously as he 
tunes and adjusts, until the desired 
curve (like those of Fig. 1) is ob- 
tained, the whole process can take 
but a few minutes, and a greater 
degree of accuracy will have been 
achieved. 

In order to maintain a picture of 
the band-pass of the amplifier con- 
stantly on the screen of the oscillo- 
scope, some means of "sweeping" 
the input frequency to the ampli- 
fier must be obtained, and then the 
horizontal sweep voltage of the os- 
cilloscope must be made coincident 
and synchronous with the sweep - 
f requency input to the amplifier un- 
der test. The curve traced on the 
oscilloscope screen will then be one 
of voltage plotted against frequency 
effectively. (Note that this inter- 
pretation of the oscilloscope screen 
pattern must be borne in mind 
clearly, for it represents a depar- 
ture from our standard concept of 

-> To Following Page 

The control panel of the new RCA gen- 
eral purpose oscilloscope Model WO - 
79A. This unit is unique in that it in- 
cludes a built-in calibrated voltmeter. 
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The Oscillograph ... how to use it 
-a From Preceding Page 

oscilloscope patterns : Voltage 
plotted against time.) The presen- 
tation on the screen thus is a com- 
plete trace of the IF band - pass 
characteristic. 

Sweep -Frequency -Modulated 
Signal Generator 

In order to accomplish a sweep - 
frequency signal (i. e., a signal 
which varies in frequency at a 
linear rate with time, in exactly the 
same fashion as the horizontal 
sweep voltage in the cathode-ray 
oscilloscope circuits, as described in 
Part II of the series "The Oscillo - 
graph . . . How It Works"), a 
sweep -frequency - modulated signal 
generator is necessary. There are 
two general types available: The 
motor -driven rotating -condenser 
type, and the reactance -tube type. 

Motor -Driven Rotating - 
Condenser Generator 

This type of variable sweep - 
f requency signal generator may be 
purchased as a complete unit con- 
taining oscillator, variable rotating 
condenser, and driving motor, or it 
can be made by modifying a stand- 
ard signal generator by the addition 
of a motor and condenser. The mo- 
tor is a small fractional horse-power 
AC synchronous or induction type. 
The electrical relationship between 
the rotating condenser and the tank 
circuit of the oscillator should be 
made such that a rotation of the 
condenser from maximum to mini- 
mum capacitance will vary the out- 
put frequency by an amount some- 
what greater than the expected 
band -width of the amplifier: For 
example, a commercial superhetero- 
dyne type standard broadcast re- 
ceiver having an intermediate fre- 
quency of 460 kilocycles will in 
general pass frequencies on the or- 
der of 10 kilocycles above and be- 
low this center frequency; then in 
order to gain a complete picture -of 
the band-pass, the frequency modu- 
lation should cover the range from 
about 25 kc below to 25 kc above 
mean frequency. In a typical set- 
up, the variable rotating condenser 
can easily be made to produce f re- 
quency excursions of 25 kc, which 
means the output frequency from 

115v.A-C 
60 J` 

MECHANICAL COUPLING 
THROUGH GEARING 

MOTOR 

VARIABLE ROTATING 
CONDENSER 

OSCILLATOR 

C2 

o 
OUTPUT 

o 

Fig. 2 A sweep frequency modulated signal generator using a motor -driven 
rotating condenser. 
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(CONVERTER) 
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SWEEP FREQUENCY 
MODULATED SIGNAL 
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Fig. 3 Sweep frequency modulated signal generator using the double oscilla- 
tor method. The sweep frequency remains constant for all center frequencies. 

the signal generator will vary from 
435 kc to 485 kc and back again, 
at a rate determined by the speed 
of the shaft on which the rotating 
condenser is connected. 

With Cl of Fig. 2 connected to 
the oscillator tank circuit and its 
variable plates adjusted to approxi- 
mately half capacitance (rotor and 
stator plates slightly less than half 
engaged), tune the oscillator (C2 is 
shown symbolically as the main 
tuning element of the tank circuit) 
to 460 kc. Then rotate the variable 
condenser Cl and determine 
whether or not the output fre- 
quency varies from approximately 
435 kc to 485 kc and back to 435 
kc for one complete revolution of 
Cl. It is not necessary to have a 
frequency excursion of ±25 kc but 

the center frequency must be the 
desired mid -frequency of 460 kc. 
If the gearing between the motor 
and the rotating condenser is so ar- 
ranged that Cl is driven at 60 
cycles per second, or some multiple 
of 60 cycles, then the oscilloscope 
sweep circuit can be synchronized 
with line voltage. Otherwise, syn- 
chronize the oscilloscope internally. 

(NOTE: Commercial sweep -f re- 
quency modulated signal generators 
have contacts arranged on the con- 
denser shaft for synchronizing the 
oscilloscope externally.) 

The type of frequency -modulated 
oscillator described above is charac- 
terized by variable band -width for 
different center freggencies because 
the same percentage frequency shift 
is always realized. Thus, if we ob - 
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tain, as above, a shift of 50 kc 
about a mid -frequency of 460 kc, 
the same percentage change would 
be experienced at any other mid - 
frequency setting of the oscillator. 
For example, unless the oscillator 
circuit were radically altered or the 
rotating condenser were changed, 
if a new mid -frequency of 1000 
kc were desired, the frequency 
shift here would be 11 per cent 

50 kc 
( - 11%) 
460 kc 

of 1000 kc, or 110 kc, more than 
twice the shift at 460 kc. 

Constant band -width at any out- 
put mean -frequency can be derived 
from a double -oscillator generator, 
as shown in Fig. 3. Here the out- 
puts of two oscillators, one whose 
frequencies are varied by the ro- 
tating condenser, are mixed to pro- 
duce a single difference frequency. 
It will be shown briefly how, this 
double -oscillator circuit works. Os- 
cillator A is the fixed frequency 
oscillator, and B is the oscillator 
whose frequency is varied by rota- 
tion of Cl. For 460 kc, adjust A 
to some fixed frequency, say 500 
kc. Then adjust B to a mean fre- 
quency of 960 kc. The output of 
the mixer tube will then be their 
difference, 460 kc, the desired cen- 
ter frequency. 

If B is arranged so that complete 
rotation of Cl from maximum to 
minimum capacitance will produce 
a frequency range in B of from 935 
to 985 kc, then the mixer output 
will be 435 to 485 kc. If now, for 
some particular new application, we 
desire a sweep - frequency output 
centered about 250 kc, then A 
should be adjusted to 710 kc and 
B maintained at a center frequency 
of 960 kc. Now, since B has not 
been changed, rotation of Cl will 
still produce an output from B 

which varies from 935 to 985 kc. 
The difference frequency at the 
lower limit will be 935 - 710 = 
225 kc ; at the upper limit, 985 - 
710 = 275 kc. Thus, the output of 
the mixer tube will be a variable 
sweep - frequency whose limits are 
225 and 275 kc, with a center fre- 
quency of 250 kc. The spread here 
is again ±25 kc about the mean of 
250 kc, exactly as it was for the 
first mean frequency of 460 kc. 
Thus this double - oscillator tech- 
nique provides a band width which 
is the same no matter to what de - 

Fig. 4 A pyramid saw -tooth wave. (1 ) 

is the 60 -cycle line voltage wave from 
which it is developed. 

Fig. 5 Wave form appearing across 
the secondary of an IF transformer 
when using a frequency swept signal. 
The actual wave as it appears on the 

'scope will fill in. 
sired value the center frequency is 
adj usted. 

Reactance -Tube Type 
This is the more modern method 

of producing a sweep -frequency - 
modulated signal for IF alignment. 
The circuit comprises an oscillator 
whose tuned circuit is shunted by 
a reactance tube. The latter is a 

special circuit, consisting usually of 
a pentagrid-type tube plus associ- 
ated components, so arranged that 
a change- in bias level of the grid 
materially alters the transconduc- 
tance of the tube and causes the 
impedance, "looking into" the plate - 
to -cathode terminals, to change, be- 
coming effectively a greater or 
smaller capacitance, or, by an al- 

ternate arrangement, a greater or 
smaller inductance. This tube, then, 
connected across the tank or fre- 
quency - determining circuit of a 
standard oscillator, will cause thc 
output frequency to change as its 
grid voltage is changed. If a linear 
sawtooth voltage wave is impressed 
on the grid of this reactance tube, 
the oscillator output frequency will 
vary approximately linearly with 
time. For convenience, the saw - 
tooth voltage wave can be obtained 
from the 115 -volt 60 -cycle line volt- 
age. See Fig. 4 which shows the 
development of the sawtooth wave- 
form from the 60 -cycle power volt- 
age, and the output frequency of 
the oscillator under the influence of 
the reactance tube. The 60 -cycle 
line voltage can then also be used 
to synchronize the oscilloscope 
sweep. 

It is possible for the radio 
serviceman to construct a motor- 
variable condenser type of sweep - 
frequency -modulated signal gener- 
ator ; the reactance tube type, how- 
ever, is too complex for further 
discussion here, and the serviceman 
is not encouraged to construct one 
of this type himself. All of the 
types described are available on the 
market. 

Connections for a Typical Set-up 

In general, this method of align- 
ment provides a visual curve show- 
ing the voltage output of the ampli- 
fier plotted against the frequency 
of the input signal, assuming the 
applied input signal remains con- 
stant in amplitude. So far, the re- 
quirements of the signal have been 
discussed with no mention made of 
the means of reading the amplifier's 
voltage output under the influence 
of this signal. If the oscillograph 
were connected across the sec- 
ondary of the last IF transformer, 
the voltage of the signal could be 

observed on the cathode-ray tube. 
The signal at this point is an AC 

voltage, at the frequency of the .IF 
amplifier. While this would serve, 
it has the characteristic of an AC 
signal - that is, it varies equally 
above and below zero; and further- 
more, the pattern would give the 
appearance of a "filled -in" curve, 
as shown in Fig. 5. 

For the alignment indication, a 
more suitable form is a single line 
indicating either the positive or the 

--> To Page 34 
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This article covers the 
third of the seven sections 
of the television receiver. 
The RF and Video sections 
have been covered pre- 
viously. 

by 
Morton Scheraga 

Allen B. DuMont Labs. 

TELEVISION RECEIVERS marketed 
before the war had AM on both 

the sound and picture channels. As 
television technique progressed dur- 
ing the war years, the audio system 
was switched over to FM and will 
definitely continue in this manner 
in accordance with the new FCC 
standards announced in 1945. FM 
is not only superior to AM in re- 
ception, but it also lessens the pos- 
sibility of interference from other 
nearby stations operating on the 
same frequency. There is also the 
consideration of transmission costs 
in favor of FM. Television sta- 
tions have two separate transmit- 

ters, one for video and another for 
audio. The lower audio power re- 
quired to produce a given signal 
strength using FM makes this 
transmission system more desirable. 

The two transmitters at the tele- 
vision station operate on separate 
carrier frequencies. The frequency 
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Fig. 1 The combined video and audio 
channels of a typical television station. 
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difference between the audio and 
video carriers is the same for all 
stations, namely, 4.5 mc. It is be- 
cause of this fixed difference in car- 
rier frequencies that correct tuning 
of a perfectly aligned television re- 
ceiver is most easily accomplished 
by tuning for maximum sound. 

Part I on the RF section told 
how the RF passband of 6 mc per- 
mits reception of the 4 mc video 
channel and its associated sound 
channel. The combined video and 
audió channels of a typical tele- 
vision station are shown in Fig. 1. 

Both signals are heterodyned by the 
local oscillator and appear at the 
output of the first detector at lower 
IF frequencies, 8.25 mc for the au- 
dio, and 12.75 mc for the video. It 
will be shown later how the 8.25 

Fig. 2 A partial block diagram of a television receiver showing the audio and video channels. At the output of the 
first detector, the video and audio signals separate and feed into their respective iitermediate frequency amplifiers. 
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Fig. 3 Typical response curve of a 
tuned IF amplifier as used in the audio 

system of a television receiver. 

mc sound carrier is separated from 
the video information and directed 
through the remaining audio sys- 
tem. 

Previous articles in this series 
have traced the signal path from 
the antenna through the RF section 
to the first detector. It was shown 
that at the first detector the video 
information was obtained and the 
audio rejected from the picture IF 
amplifiers by suitable filter traps. 
In this article, we again go back to 
the output of the first detector, but 
this time describe the manner in 
which the audio carrier is selected 
and amplified, while the video sig- 
nal is rejected from the sound sys- 
tem. Fig. 2 is a block diagram of 
the sound channel of a television 
receiver which we shall treat in 
detail. 

Referring to Fig. 2, we see that 
once the audio IF carrier has been 
separated from the video at the first 
detector, the succeeding stages are 
identical to a conventional FM re- 
ceiver. The number of IF stages 
needed will depend upon the gain 
obtained in the RF section of the 
particular television receiver, while 
the use of more than one limiter 
will be governed usually by the 
quality of the receiver. 

In the ordinary FM receiver, de- 
signed for use between 88 and 106 
mc, each station is allowed side 
bands ranging up to 75 kc on either 
side of the carrier. For television 
audio, only 25 kc is used, the nar- 
rower band width simplifying 
somewhat the problem of receiving 
both the video and the audio carrier 
simultaneously. Despite the fact 
that the actual frequency deviation 
of the incoming audio signal 
amounts to only 50 kc (plus and 

RADIO MAINTENANCE FEBRUARY 1947 

minus 25 kc about the carrier), the 
band-pass filters in the audio IF 
amplifiers are generally designed 
for a width of 200 kc. The extra 
band width is purposely provided 
to permit a small amount of fre- 
quency drifting in the high fre- 
quency mixer oscillator to occur 
without resultant detuning. A typi- 
cal response curve for a tuned au- 
dio IF amplifier is shown in Fig. 3. 

Any amplitude distortion intro- 
duced either in the IF amplifiers 
or by man-made or natural static 
is smoothed out by the action of the 
limiter. This operation of the lim- 
iter stage is shown in Fig. 4 with 
the limiter tube characteristic in- 
dicated for reference later. 

The transforming of the fre- 
quency modulated signal into ampli- 
tude variations is performed by the 
discriminator which has a charac- 
teristic as shown in Fig. 5. At the 

center frequency of 8.25 mc, the 
output voltage is zero and all fre- 
quencies below 8.25 mc result in 
positive output voltages, whereas all 
those above 8 2 mc give rise to 
negative output voltages. In this 
way, audio voltages varying in 
amplitudes that depend upon the 
frequency deviations are obtained. 

The audio signal is then fed to a 
conventional audio amplifier and 
finally to the speaker. 

The selection of the audio car- 
rier and the rejection of video sig- 
nals which would cause amplitude 
modulation of the signal is accom- 
plished at the first detector by a 
parallel resonant circuit tuned to 
8.25 mc. This circuit is shown in 
the schematic diagram of Fig. 6, 
and consists of L-1 and C-1 in 
parallel, shunted R-1. It will be re- 
called that the impedance of such a 

-+ To Following Page 
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Fig. 4 Limiter stage response curve showing the limiter action on the signa . 

When the signal is not strong enough to reach points B and D and saturate 
the limiter, no limiting action occurs. 
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Fig. 5 Characteristic response curve of a typical discriminator as used in a 
television receiver. 
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The Sound Channel 
. From Preceding Raga 

parallel circuit is a maximum at the 
resonant frequency. Hence, at 8.25 
mc, a strong IF signal voltage is 
developed across the tuned circuit. 
This voltage is coupled to the grid 
of the first sound IF amplifying 
tube. The circuit will not offer 
much impedance to the picture IF 
signal currents and therefore very 
little picture IF signal voltage will 
be applied to the first sound IF 
amplifier. 

Usually two stages of IF ampli- 
fication are required to bring the 
signal up to a level at which it can 
saturate the limiter so that it oper- 
ates beyond point B on the curve 
in Fig. 4. From this point, the out- 
put of the limiter will remain con- 
stant. Should a signal be so weak 
that it causes the tube to operate 
within the region DAB, signal noise 
and distortion present will appear 
in the output and be passed on to 
the discriminator. 

Greatest amplification is obtained 
from the limiter if grid -leak bias 
is used. See Fig. 7. The grid -leak 
resistor is also a convenient point 
to align the preceding IF amplifiers, 
for the voltage across this resistor 
will vary with the amplitude of the 
incoming signal. For the alignment 
of the audio IF stages, the vertical 
input terminals of the oscillograph 
are placed across the grid -leak re- 
sistor. The same sweep generator 
that was suggested for the align- 
ment of the video IF stages may be 
used. It is fed into the IF ampli- 
fier across the control grid and 
ground. The curve that should be 
obtained is that shown in Fig. 3. 
To indicate the 8.25 mc on the pat- 
tern, place another oscillator in 
parallel with the sweep generator 
and set this unit to 8.25 mc. This 
will generate a marker point which 
appears as a slight pip on the curve. 
Now adjust the transformers of the 
audio IF stage until the response 
curve is flat to the 100 kc points 
above and below the 8.25 mc point. 
(These ' frequencies may be indi- 
cated by moving the frequency of 
the marker oscillator first to 8.15 
mc and then to 8.35 mc. If there 
is a second IF stage, leave the os- 
cillograph input across the grid -leak 
resistor, but move the sweep gen- 
erator input to the next IF ,ampli - 
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Fig. 6 Simplified diagram of first detector and first audio IF amplifier stages 
showing the parallel resonant circuit which is used to select the audio carrier 

and reject the video signal. 
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Fig. 7 Simplified diagram of the limiter and discriminator circuits. The 

limiter shown above uses grid leak bias. 
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Don't Waste Time Figuring How to Take It Apart 

Do you lose valuable time discover- 
ing how to take out chassis, speakers 
and record changers from some of 
the new combinations? Are you fa- 
miliar in all cases with the proper 
sequence of removal? Whenever 
the procedure is complicated, PHO- 
TOFACT FOLDERS give you com- 
plete disassembly instructions- 
enable you to do an efficient job 
without damaging panels, dials, 
grilles or any other parts of the set. 
Better still, you're sure of getting 
them back together again in the 
quickest possible time. 

That's not all PHOTOFACT 
FOLDERS do. They make it easy 
to diagnose trouble, locate defective 
parts, decide on adequate replace- 
ments and get them in a hurry. 
They do this by means of exclusive 
numbered photographs, full -page 
easy -to -read schematics, complete 
parts listings, record changer anal- 

yses and many other helps that as- 
sist you in making up to twice as 
many repairs a day. 

PHOTOFACT FOLDERS are the 
result of actually examining and 
testing the instruments covered. 
They are based on original re- 
search-not on "canned" or copied 
information. They cover all the 
latest radios, phonographs, record 
changers, recorders, communications 
systems and power amplifiers. Sent 
to you in sets of 30 to 50 folders, they 
cost only $1.50 a set. This includes 
membership in the Howard W. Sams 
Institute. Actually they cost you 
nothing for they pay for themselves 
over and over again in time saved. 

Over 25,000 radio service engi- 
neers use and depend on them! Give 
servicing worries the go-by! Spend 
less time, do better work-and more 
of it-by seeing your distributor or 

by using the convenient coupon. d 

PUBLICATION DATES 
Set No. 13 . . . February 10 
Set No. 14 . . . February 25 

Cut this out and MAIL OR TAKE IT 
TO YOUR DISTRIBUTOR. If you do 
not know his name and address, send it 
directly to Howard W. Sams & Co., Inc., 
2924 East Washington Street, Indianapo- 
lis 6, Indiana, and we will see that your 
nearest distributor gets it. In Canada, 
write to A. C. SIMMONDS & SONS, 
301 King Street East, Toronto, Ontario. 
Canadian Price, $1.75. 

D Send Set No. 14 (Feb. 25) 
Send Set No. 13 (Feb. 10) 

Send Set No. 12 (Jan. 25) 

Send Set No. 11 (Jan. 10) 
Cl Send me Volume 1 (including Sets 

Nos. 1 to 10) with De Luxe Binder, 
$18.39. Individual Sets Nos. 1 to 10, 
$1.50 each. 
Send me a De Luxe Binder (at $3.39) 

My (check) (money order) (cash) for 
is enclosed. (If 

you send cash, be sure to use registered 
mail.) 

PLEASE PRINT 

Name 

Address 

City Zone State 

Company Name 

My Distributor's Name 

City 

,Trade Mark Reg. 

HOWARD W. SAMS & CO., INC. RADiO P SERVICE 
M EaaAude--rvra Jo A. C. SI.MMON06 i SONS, 301 King Street East iwwu, Omwb 
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-+ from page 20 
tier grid and repeat the procedure. 

The discriminator is aligned by 
feeding the two oscillators (the 
sweep generator and the marker 
unit) into the grid of the first IF 
amplifier. The input to the oscillo - 
graph is connected across the out- 
put of the discriminator (the AF 
output terminals shown in Fig. 7) . 

Another possible location would be 
at the grid of the first audio ampli- 
fier. The curve to be obtained when 
adjusting the discriminator tuned 
circuits is that of Fig. 5. The im- 
portant thing to achieve in the 
alignment of the discriminator stage 
is the linearity of the portion of 
the curve between points A and B. 
If the discriminator input trans- 
former has two adjustments, the 
primary winding adjustment will 
control the length of the linear por- 
tion of the curve. The secondary 
winding adjustment controls the po- 
sition of the resonant frequency of 
the :4Secondary, which should be 
midway between the two peaks. 

The alignment of the audio am- 
plifier is best done by a point -by - 
point check, feeding a sine wave 
from an audio oscillator and noting 
the output on an oscillograph. A 
complete description of this pro- 
cedure is given in the December 
1946 issue Of RADIO MAINTENANCE 
rn Part II of "The Oscillograph 
How to Use It." 

The understanding of the opera- 
tion and alignment procedure of 
the sound channel makes the 
troubleshooting problem relatively 
simple. The usual faults fall into 
two basic categories in the audio 
system of a television receiver : (1) 
No sound at all, and (2) distortion 
of the sound. 

Lack of sound is due to one of 
two types of general fault. The 
first is obvious and is due to an 
open lead or defective component 
in the audio channel. A stage -by - 
stage check should isolate such a 
fault quickly. The second cause for 
no sound reception lies outside of 
the audio channel in the RF section 
wherein the oscillator has drifted 
so far that the sound IF carrier and 
its associated side -bands fall out- 
side the band pass characteristic of 
the amplifier system. This condi- 
tion and methods for realignment 
were treated in detail in Part I. of 
this series on the RF section. It 
was shown that the easiest way to 
localize this type of fault to the 

RF section is to tap the grid of the 
first audio 1F amplifier. If the tap- 
ping sound comes through the 
speaker, the likelihood is that the 
audio channel is operating correctly 
but that the cause for no sound 
lies in the RF section. 

Location of the causes for dis- 
tortion is most quickly accomplished 
by an alignment check starting 
from the audio amplifier and work- 
ing through the discriminator, lim- 
iter, and IF amplifiers, using the 
methods described above. This 
alignment procedure constitutes in 
reality the troubleshooting attack in 
the audio system. If in the course 
of aligning a particular stage it is 
impossible to obtain the required 
band-pass characteristic, then a 
check should be made of the tube, 
the operating voltages, and any sus- 
pected off -value components. Ref- 

erence to the manufacturer's man- 
ual will help in this case, since the 
latter usually contains typical op- 
erating voltages and also the char- 
acteristic band-pass curves of each 
stage. 

This discussion of the audio sys- 
tem in a television receiver and the 
two previous articles on the RF 
section and the video channel have 
covered the circuits which bring the 
signal from the antenna up to the 
picture tube in the case of the video 
and through the loud speaker in the 
audio system. There remains for 
discussion those circuits which op- 
erate the cathode-ray tube and con- 
trol the motion of the electron beam 
so as to produce the composite pic- 
ture on the face of the tube. 

In the next issue, we shall deal 
with one of these circuit units, the 
Vertical Sweep System. 

The Inductuner, a unit developed by Du Mont Labs. It provides an extremely 
wide tuning range from approximately 49 to 210 megacycles. Provision is 

made for RF stage, mixer stage and oscillator stage tuning. 

The Inputuner, in which the Inductuner is used. The three shields cover the 
RF, mixer and oscillator tubes. 
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Exclusive Features Make 
This the Finest Roll Chart Ever 
Designed for Tube -Testers . 
"No Backlash" feature of this Roll Chart auto- 
maticallf takes up ell slack in the paper chart 
and, by -keeping it in constant tension. makes it 
Impossible to turns the selector wheel without 
turning chart. Gives precision selection at all 
times. Also prevents chort from tearing on get- 
ting out of aligement. 
Gearing is such that only 6 turns of selector 
wheel will run the entire length of the 12'h 
ft. chart. 
Easy to read. The clear Lucite window is just 
wide enough to show 2 tube settings, ar both 
settings on a multi -purpose tube. 
Entire unit removable by taking out four screws. 
Just lift from receptacle to make new entries or 
install new chart. 
Chart ingeniously fastened to rollers, affording 
easy replacement and constant alignment. 
Rigid. light -weight construction. Gear driving 
mechanism incorporates heavy-duty precision 
brass gears and porn. 

Son Modell 
30SIK 

vuitM 
tube-teer 

"No 
Backlash" 

* 

Roll Chart 

With the addition of the new Simpson "No 
Backlash"* Roll Chart to the 1947 version of 
our Model 305, this famous instrument becomes 
beyond question the finest tube -tester on the 
market in its price range. Read the description 
of this new Roll Chart in the panel below. 

Model 305RC provides for filament voltages from 
.5 volts to and including 120 volts. It tests loctalc, 
single ended tubes, bantams, midgets, miniatures, bal- 
last tubes, gaseous rectifiers, acorn tubes, Christmas 
tree bulbs, and all popular radio receiver tubes. 

Like other Simpson tube -testers, the Model 305RC 
incorporates 3 -way switching which makes it possible 
to test any tube regardless of its base connections or the 
internal connections of its elements. This method, the 
result of exhaustive research and expensive construc- 
tion, protects the Model 305RC against obsolesence to 
a degree not enjoyed by competitive testers. No adap- 
ters or special sockets are required. In addition to hav- 
ing a complete set of sockets for every tube now on the 
market, this tester has a spare socket, to provide for 
future tube developments. 

The Model 305RC has provision for testing pilot 
lamps of various voltages as well as Christmas tree 
bulbs. It tests gaseous rectifiers of the OZ4 type-also 
tests ballast tubes direct in socket for burnouts and 
opens. Has neon bulb of proper sensitivity for check- 
ing shorts. This tube -tester is fused, and has the latest 
improved circuit. It provides for line adjustment from 
100 to 130 volts, with smooth vernier control. 

Model 305RC is distinguished for its beautiful ex- 
terior. It has a two-tone metal panel in red and black 
on a satin -finished background. Sockets and controls 
are symmetrically arranged for quick operation. The 
large, modern, fan -shaped instrument has an excep- 
tionally long scale. It has "good" and "bad" English 
markings, also a percentage scale for matching and 
comparing tubes. Cases, both portablet and counter 
style, are made of strongly built hardwood, durably 
and beautifully finished. 

Size, 11"x11"x6". Wt. 10 lbs. Shipping wt., 15 lbs. 
Dealer's net price, portable or counter model $59.50 

For 60 cycle 115 volt current only. 
For 220 volt or 60 cycle, add 7.50 
Standard Model 305, with book -type speed chart 49.50 

Counter Model 305RC. Same instrument 
as portable model, but set in fine walnut 
finished hardwood case, with tilted, easy - 
to -use panel. 

.1 -Finished hardwood cases are standard on port- 
able models. When these are not available, the 
instrument is housed in attractive simulated -leather 
covered case. 

SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie Street, Chicago 44. Illinois 

In Canada, Bach -Simpson, Ltd.. London. Ont. 
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Each month the reader sending in the best suggestion re- 
ceives a crisp ten dollar bill. For all others published, RADIO 
MAINTENANCE will pay five dollars. Let's hear from you. 

Portable Soldering Iron Holder 

AGOOD PORTABLE soldering iron 
holder can be made out of a 

piece of aluminum tubing about 10 
inches long and 2 inches in di- 

ameter. One end of the tubing is 
plugged with a piece of wool cut 
to fit. A piece of sheet iron or 
aluminum is tacked to the inside 
end of the plug to protect the wood 
from the hot iron. The tube is then 

wrapped in two or three thicknesses 
of sheet asbestos and the whole 
thing covered with friction tape. 
Another piece of asbestos is placed 
inside on the plugged end. This 
holder answers the question of what, 
to do with the hot iron when re- 
turning to the shop from an outside 
call. 

Bob J. Oja 
Bob's Radio Electric Shop 
Laurium, Michigan 

Protecting Pickup Cartridges 

When a unit containing an auto- 
matic record changer is being 
moved to or from the shop, the 
crystal cartridge and needle can be 
protected from breakage by tying 
the pickup arms to the center post 
as shown in the accompanying dia- 

gram. The arm is placed near the 
top of the spindle and an elastic 
band is wound back and forth 
around them. 

James E. Dailey 
3133 Jefferson Avenue 
Ogden, Utah 

Record Changer Rack 

A good record changer rack for 
use while doing a repair job can be 
constructed with three sash cord 
chains. The three chains are fas- 
tened to the ceiling above the bench 
with screw eyes. Hooks are used 

HOOKS CABLES 

RECORD 
CHANGER 

hook to hold 
cables when 
not in use 

at the ends of the chains to hold the 
changer being worked on, as shown 
in the diagram. A hook or wire 
placed on the upper corner of the 
bench serves to keep the chains out 
of the way when they are not in 
use. 

John Hoffman 
Supreme Radio Service. 
St. Louis, Mo. 

Bridging Filter Condensers 

When bridging filter condensers, 
it is difficult to listen to the output 
of the set for elimination of hum. 
A doctor's stethoscope greatly sim- 
plifies matters. The end of the 
stethoscope (incidentally, they sell 
for less than three dollars) is placed 
in front of the speaker. Thus it is 
possible for the serviceman to move 
his head around and locate the con- 
denser to be bridged. 

W. Stuedeman 
Radio Service Associates 
East Orange, N. J. 

Novel Bench 

In small shops where it is often 
necessary to move a disassembled 
set from the test position, as when 
checking for an intermittent, or in 
large shops where a set is moved 
from one bench to another while 
being worked on, a bench con - 

To Page 30 
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NEW TESTER 

Precision Apparatus Company of Elmhurst, 
N. Y., announces their 954-P Electronamic 
Tube -Battery and Set Tester. This unit is a 

portable combination mutual conductance 
type vacuum tube tester, radio battery tes+ - 

er and 37 -range supersensitive AC -DC 
multi -range set tester (ranges to 6000 volts 
AC and DC at 20,000 ohms -per -volt DC. It 
it useful for tube test, set measurement and 
other service problems in AM and FM. It 
has a wide -faced 41/2 inch bakelite cased 
meter. 

Outstanding feature is the Electronamic 
circuit, which in one operation tests all 
radio receiving tube types for both mutual 
conductance and cathode structure. Tubes 
and batteries are tested under load condi- 
tions and are rated on a simple 3 -colored 
"Replace -weak -good" scale, in addition to 
the calibrated reference scale. It features 
an automatic push-button system. All regu- 
lar AC -DC analyzing connections are made 
through only two polarized pin -jacks. The 
954-P provides wide range current scales 
from 60 microamperes to 12 amperes; re- 
sistance to 60 megohms and db ranges to 
70 db. 

TABLE RECORD PLAYER 

The production of a new table -model record 
player, Model 3 A6 -P8, by John Meck In- 
dustries, Inc., of Plymouth, Ind., is under 
way and distribution to dealers and jobbers 
is now in progress. This model, the Saratoga, 
is encased in a white plastic cabinet, ap- 
proximately I I" wide, 4" high and 15" 

deep. It has an electronic amplifier, crystal 
pickup, a 4" electrodynamic speaker, and 

a heavy duty motor. 

ELECTRICAL SCREW DRIVER 

A new combination circuit tester and elec- 
trical screw driver has been announced by 

the Ox -Wall Tool Co., of New York City. 
It is a safe electrician's screw driver with a 

long -life transparent plastic handle, plus an 

all-purpose test lamp for fuses, outlets, 
cords, radios, etc., for 105-550 volts AC or - 

DC. It operates on a principle that elim- 
inates false indication. It is a neon test 
lamp that lights on any house voltage, 
won't burn out, won't light on capacity 
and leakage. The lead is detachable and 

leaves the tester free for use as a screw 

driver and for testing ignition circuits. 

LOOP ANTENNA WIRE 

A small diameter, polyethylene insulated 
wire for home radio receiver loop antennas 

has been developed by Federal Telephone 

and Radio Corporation, Newark, N. J. 
K-1044 wire is constructed of bare soft 
copper #"24 awg. This wire adds additional 
sensitivity and selectivity to the radio re- 

ceiver. Electrical losses at radio frequencies 
are extremely low. The "Q" factor of an 

average size loop (6" x 9") reaches and 

often exceeds 200. Treatment of the wire 
with polyethylene makes it possible to de- 
sign a coil without support. Polyethylene - 
insulated wire is highly resistant to water, 
acids, alkalies and oils, insuring efficient 
receiver operation under all atmospheric 
conditions. 
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 A twist of the knob... the positive 
wink of the indicator. eye . a glance 
at the big, easy -to -read dial through the 
precision pointer ... another glance at 
the multiplier switch-and you've got 
your capacitance or resistance reading. 
Power factor and leakage readings also 
available with equal simplicity. Checks 
for shorts and opens. It's all done in a 

jiffy-yet with real accuracy. 
That's what you get in the Aerovox 
Model 76 Capacitance -Resistance Bridge 
just emerged from the Aerovox Engineer- 
ing Laboratory in response to the de- 
mand for a simple, accurate, moderate. 
priced instrument for use in service shop, 
laboratory, or out in the field. You jest 
can't afford to get along without it in 
this fast-moving postwar era! 

o s e o 

Ask your Aerovox distributor or write us 

for the "Jiffy Checking" descriptive bul- 
letin. Have your distributor show you 
this instrument and try it for yourself. 
You'll wont to take one with you! 

FOR RADIO -ELECTRONIC Ale 
INDUSTRIAL APPLICATIONS ,íl 

AEROVOX CORP.,NEW BEDFORD,MASS.,U.S.A. 

Export:13 E.40th St , NewYork16, N.Y. Cable: °ARLAB' 

In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

ELECTROIICILLY 

SPEAKIXG . 

RADIO TUBE PRODUCTION is now 
40 per cent above the 1941 

monthly average, according to a 
year-end statement made by M. F. 
Balcom, Chairman of the RMA 
Radio Tube Committee and Treas- 
urer of Sylvania Electric Products 
Inc. Though tube demands con- 
tinue to be far above earlier esti- 
mates, the present rate should meet 
most requirements. As production 
is increasing, no serious tube short- 
age is anticipated by the end of the 
first quarter of 1947. 

In spite of strikes, raw material 
and labor shortages during the first 
half of 1946, the salutary effect of 
OPA - authorized price increases, 
followed by the total decontrolling 
of all radio tubes and parts during 
the last quarter of the year, eased 
the situation. The release of mili- 
tary surplus standard type tubes 
also helped matters. 

PENNSYLVANIA SERVICEMEN have 
taken a long stride forward in or- 
ganization with the formation of 
the Federation of Radio Service 
Men's Associations of Pennsyl- 
vania. At present member organi- 
zations consist of the Philadelphia 
Radio Service Men's Association, 
The Luzerne County Radio Service 
Men's Association, The Radio 
Service Association of Pittsburgh, 
Associated Radio Service Men of 
Central Pennsylvania, and the Har- 
risburg Radio Service Men's Asso- 
ciation. 

Dave Krantz, President of the 
Philadelphia Association was elec- 
ted Temporary Chairman of the 
Federation. Art Guild of the Cen- 
tral Pennsylvania Association is the 
Temporary Secretary. Dave Krantz 
states that the purpose of the Fed- 
eration is to further the aims and 
purposes of the local organizations 
and their members. At present, the 
group is planning to assist member 

organizations in their educational 
programs and is setting up a com- 
mittee to obtain and distribute tech- 
nical data and information. 

THE FOURTH SESSION of the Du 
Mont Television Familiarization 
Course was held February 4-6 in 
New York City. Rigid screening 
examinations to prove themselves 
already familiar with television 
service were held for the service- 
men applying for the course. This 
course deals specifically with Du 
Mont telesets and is for the pur- 
pose of insuring proper installation 
and maintenance. 

AN UNUSUAL ADVERTISING CAM- 
PAIGN has been started by John 
Meck Industries in the Saturday 
Evening Post. It consists of a 

series of half -column ads which 
suggest that radio owners should 
patronize their local radio repair- 
men in order to overcome the re- 
sults of the wartime period when 
repair parts and service were dif- 
ficult or impossible to obtain. There 
is no suggestion that new radios be 
purchased nor that the repairman 
chosen should have any connection 
with a Meck dealer. 

"The radio repairman who some- 
how managed to survive the diffi- 
culties of the war years deserves 
all the help that can be given him 
by radio manufacturers," says John 
Meck. "He is an essential part of 
the radio business. Aside from 
that, he has a more thorough knowl- 
edge of radio from the consumer's 
viewpoint than anyone else." 

THE FCC issued revised figures 
on receiver ownership in the United 
States late in '46. Standard or AM 
sets totalled 66 million ; FM sets 
500,000; television sets 7,000. v 
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by John T. Frye 
EDITOR'S NOTE: "Over the Bench" will 
be a monthly feature from now on. Mr. 
Frye will present his ideas on a wide 
range of subjects. John T. Frye has 
been a serviceman since the late Twen- 
ties, and we feel that he is qualified to 
discuss these subjects. At present, he 
is hanging his sign in Logansport, Indi- 
ana. They will be his ideas and as he 
himself says, "They may not always 
agree with yours, nor may they always 
be right." If you have anything you 
would like to say about the subjects he 
discusses, write us. All letters will be 
thoughtfully read and anything we feel 
is of current interest to your fellow 
servicemen will be passed on in the 
pages of this publication. 

Address all mail to Mr. John T. Frye, 
c/o Editor, RADIO MAINTENANCE, 460 
Bloomfield Avenue, Montclair, N. J. 

W 
W HEN the editor of RADIO 

MAINTENANCE asked me about 
writing a column for this magazine, 
I accepted with unseemly haste. 
When such an opportunity to do 
what I had always wanted to do 
was in the offing, it was no time 
to be coy. 

RADIO MAINTENANCE, you see, iS 

the kind of magazine I have always 
wanted to see on the newsstand. I 
have long preached that it is high 
time radio servicing came into its 
own. It has been treated as a poor 
step -child far too long. The first 
step toward achieving such recogni- 
tion is the acquiring of a "voice," 
that is to say, a magazine devoted to 
and interested in our problems-and 
in nothing else. Instead of having 
our interests pushed off into the 
back pages, we have in RADIO 
MAINTENANCE a whole magazine 
that is exclusively ours. Having a 
small part in the writing of such a 
publication is everything that I could 
ask for. 

Let me make one thing clear at 
the outset : This column will wander 
over a wide range of topics in the 
following months, but it will always 

2uqNin4npUgelUnmi/l/////!////////!!1/ltllllhl 

be distinguished by two character- 
istics. First, it will always be writ- 
ten for Servicemen, for you solder- 
slingers yourselves. Sometimes the 
program may sound a little fuzzy, 
like a set with a leaky coupling con- 
denser, but you had better listen any- 
way, for it is directed straight at 
you. 

Secondly, it is written by a serv- 
iceman. These fingers on the keys 
right now have soldering -iron burns 
across the backs and little flecks of 
that stubborn speaker cement on the 
nails. Every day, just as you, I am 
sweating out intermittents, tryiügJo_ 
get the oscillation out of four -tube 
midgets, tapping 75s and 6A7s on 
the gridcaps with a piece of fiber to 
see if they are the cause of those 
abrupt changes in volume. No 
longer than an hour ago, I pa- 
tiently explained for the umteenth 
time, "But, Madam, I know you had 
a new condenser put in last year, but 
this is a different one. You think 
that a radio has only one condenser, 
apparently; actually, it has around 
half a hundred." 

I have to bite my tongue just as 
hard as you do when the customer 
says nonchalantly, "I am sure there's 
not much wrong with this set. It 
was playing all right when we shut 
it off last night, but it smoked when 
we turned it on this morning. Prob- 
ably some little thing like a wire 
off, or something." 

And just like you, I think about 
this radio servicing business while 
the soldering iron is heating, while 
I am Waiting on an intermittent to 
cut out, etc. Out of this thinking 
have come several ideas that I should 
like to talk over with you, ideas that 
range all the way from' the best 
thing to do with those jobs that 
"Jump away up in volume when we 
turn on a switch anywhere in the 

--s To Page 33 
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Now-Quick-Reference 
Up -to-Date Tube Data 

Your Cun- 
ningham Dis- 
tributor has 
waiting for you 
this new, up-to- 
the-minute book- 
let (1275-C) on 
Receiving Tubes 
forTelevision, FM 
and Standard Broadcasting. It includes 
in condensed, easy -to -use form the 
latest data on all new tubes, revised 
data on older types, and socket dia- 
grams for the complete line. An added 
feature is the easy -reference system 
for immediately identifying miniature 
and metal types. 

You'll find this handy reference 
guide the speediest answer to many of 
your technical tube problems ... and 
you'll find Cunningham tubes the 
answer to improved customer rela- 
tions. That's because Cunningham 
tubes are built for service. 

For more service -TURN THE PAGE 101> 

Qunningham 
Electron Tubes 

A product of 
RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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Selenium 
Rectifiers 
- From Page 9 

us consider the construction of an 
ohmmeter. It may be represented 
in simplified form as a milliammeter 
in series with a resistor and a bat- 
tery (Fig. 8C) . Assume that the 
ohmmeter is placed across the 
selenium rectifier with the polarity 
of the meter as indicated in that 
diagram and that it reads 10,000 
ohms. Reversing the meter leads, 
as in Fig. 8D, results in a reading 
of 100,000 ohms. In an ohmmeter, 
the current through the meter in- 
creases as the resistance being meas- 
ured decreases. This indicates that 
the proper direction of current flow 
for the rectifier being checked is 

from B to A. 
Comparing the selenium rectifier 

to a diode in which the current flows 
from the cathode to the plate, B is 

equivalent to the cathode and A is 
equivalent to the plate. Therefore, 
A should be connected to the AC 
line. The manufacturer's marking 
would show a yellow dot at A and a 
red dot at B. Following this simple 
test procedure will, in case of doubt, 
avoid erroneous connections and 
ruined rectifiers. 

Tlie first sample replacement pro- 
cedure to be described is for a 117 
volt rectifier tube. In this type of 
rectifier circuit (shown in Fig. 9A), 
the filament voltage for the other 

tubes in the circuit and the B+ volt- 
age are secured from a voltage di- 
vider, and are therefore propor- 
tional. The internal resistance of the 
rectifier is an important factor in 
maintaining the proper filament 
voltages. If this resistance should 
be decreased, both the B+ and fila- 
ment vcltages would necessarily in- 
crease. The latter, of course, is un- 
desirable as it shortens the life of 
the filaments. Hence, when a 117 
volt tube is being replaced by a 
selenium rectifier, the difference in 
the internal resistance of the two 
must be taken into consideration. 

The following operational steps 
(Fig. 10 illustrates these steps) are 
recommended : 

1. If the tube being replaced is 
still good, measure the original B -I - 

and filament voltages. 
2. Add properly color -coded ex- 

tension leads (red for the positive 
side and yellow or black for the 

Fig. 11 A power supply circuit using 
a 35Z5 rectifier tube and two pilot 

lights. 

negative). If the unit is to be self- 
supporting, number 12 or 14 bus 
wire may be used. 

3. Solder the red lead to the 
cathode pin of the tube socket. 

4. Solder the yellow lead to one 
end of a 27 -ohm, 1 -watt resistor. 

5. Solder the other end of the 
resistor to the plate pin of the tube 
socket. 

6. Check to see if the B+ and 
To Page 32 

NO.47 
PILOT 
LIGHT 

8- 5-10W 

Fig. 12 Four ways in which the pilot 
light may be connected when convert- 
ing a power supply using a 35Z5 recti- 

fier to a selenium rectifier unit. 

Fig. 13 Underside view of a chassis showing the connec lions used when installing a miniature selenium rectifier. 
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ACCURATE TROUBLESHOOTING is 

the cornerstone upon which a 

successful repairing career is built. 
Neat soldered joints and the work- 
manlike replacement of defective 
parts are always the sign of a care- 
ful worker; but sharp diagnosis 
will forever remain the screen that 
separates the gold from the sand. 

Thorough diagnosis defines not 
only the immediate source of 
trouble, but goes deep enough to as- 
certain the original cause, and thus 
points out a repair procedure to 
prevent the trouble from recurring. 

Simply replacing a defective part 
without debating the cause of its 
failure is very often the reason for 
a call-back. And every repairman 
worthy of the name knows how em- 
barrassing and unprofitable these 
can be. We should remember that 
even a simple job entails checking 
every possible question if the job 
is to be completely and honestly 
done. Fortunately, in the majority 
of routine repair jobs, the investi- 
gation of basic cause requires only 
a moment. 

For every effect or failure then, 
there will be a cause; and our diag- 
nosis will not be complete and de- 
pendable unless that cause is found, 
examined, and remedied. 

The need for examining the basic 
cause for a tube or part failure is 

constant even in new equipment. 
Engineers and designers are human 
and fallible, just as we servicemen 
are fallible. But a point to remem- 
ber is that it is never wise to con- 
demn another man's work until we 
are thoroughly certain he was 
wrong. In the case of the designer, 
he is under pressure to keep costs 
down; and skirts .the danger line 
between safety factor and parts 
failure many times oftener than his 
failures would imply. 

Complete diagnosis requires more 
than the investigation of trouble 

THE V1TIET 
-,Jog eavt 

and its causes. It thrives on expe- 
rience and accurate 
similar cases, to wit: 

Doc pulled his car up in front of 
the shop one evening just as I was 
dousing the lights after a long, hard 
day. 

"Car radio on the bum," he said. 
"I've got some traveling to do to- 

night. Could you fix it now?" 
"1'11 try," I answered, wearily 

turning the bench lights on again. 
Investigation showed mechanical 

hum, but no sound in the speaker. 
"Sounds like a bad tube," I said, 

suspecting an OZ4. The set was 
mounted in such a way that it 

seemed easier to remove it from the 
car than to try to replace the tube 
in under the dash. When I opened 
the set on the bench, I found the 
RF -IF assembly but no audio or 
rectifier. Then I remembered that 
the power supply and audio section 
in that model was crowded into the 
innocent looking round speaker 
case. So I replaced the radio, re- 
moved the speaker housing and 
found the thing I had been looking 
f or-a bad 0Z4. 

As I finished the job, Doc chided 
me, "Faulty diagnosis, but the pa- 
tient survived." 

Tired, I replied, "Yes, but you 
fellows have an easy job compared 
to ours. You work on the same 
two models all the time ! Why, if 
you doctors find a patient with his 
stomach upside down, you make the 
front pages of all the newspapers 
in the country. And if that en- 
gineer had not put your radio's 
heart where its larynx ought to be, 

we'd have been out of here an hour 
ago." 

memory o 

Coming: 
Articles on 

ANTENNAS 

New Double -Duty Tags 

Build Customer Confidence 

Here's one of Cunningham's business aids 
for you -a double -duty repair tag that 
will keep you and your customers straight 
on charges and work done. The tag is per- 
forated so that the bottom section, carry- 
ing your name, may be used as a claim 
check. When the job is completed, you 
can file away the top part as a permanent 
record of repairs and for maintaining 
your prospect list. 

You'll find these inexpensive repair tags 
will sell your customers on your depend- 
ability ... just as the dependability of 
Cunningham tubes contributes to your 
prestige. 

For more sales-TURN THE PAGE 

unningham 
Electron Tubes 

A product of 
RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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SPECIAL SOLDERING GUN 
ADVANTAGES 

TIP STAYS TINNED 

NO BURNING 

SEE WHERE 

YOU SOLDER 

SOLDER AROUND 
CORNERS 

Service and maintenance men 
can save time by the fast heat- 
ing of the Soldering Gun. By use 
of the new induction principle, 5 second 
soldering heat is supplied from a light weight 
built-in transformer. 
The loop type tip gives you other advantages that are im- 
portant in soldering. Good balance with weight close to 
your hand makes it easier to use. The narrow tip gets in 
between a lot of wiring with ease. Connections can be 
made without burning insulation. The rip can be formed 
readily to work in tight places. 
See your radio parts distributor for a demonstration, or 
write direct for descriptive bulletin. 

* 100 Watts 115 Volts 60 Cycles 
* Intermittent Operation With Trigger Switch 
* Can't Overheat or Burn Out 
* Impact Resisting Case 
* Handle Stays Cool 
* Good Balance-Weight Close To Hand 

812 PACKER ST. 

WELLER MFG. CO. Easton, Pa. 
Export Dept. -25 Warren Street, New York 7 N. Y. 

In Canada-Atlas Radio Corp., Ltd., 560 King Street N. W., Toronto, Ont. 

Dial Belt Kits Cement 
Ne -O -Lire Testers Alignment Kits 

G -C SERVICEMEN'S 
DIAL ..BELT KITS 

Fine woven re- 
placements f o r 
all sets. Easy to 
install. Supplied 
in kits of vari- 
o u s quantities 
with steel box. 
No. G-25-kit of 
25 belts- 

List $6.70 

G -C RADIO SERVICE 
CEMENT 

Best cement for speaker and radio 
work. Especially suitable for cement- 
ing replacement cones and repairing 
rattling and torn cones. Dependable, 
waterproof, fast -drying. No. 30-2- 
2 oz. bottle, brush attached 50c List 

Available at 
all leading 
distributors 
Write today 
for catalog 

A complete alignment and 
neutralizing kit in steel 
box. Contains every tool 
necessary to service 
any set; 30 tools in 
steel box. 
List $19.95 

RADIO DIVISION DE 

G -C NE -O -LITE 
TESTER 

Handy, inexpensive Ne -O - 
Lite Tester that every 

one should have 
f o r countless 
uses. Can be 
used on 60 V. 
A.C. to 500 V. 
A.C. or D.C. 

No. 5100-single tester on 
card. List 50c 

G -C No. 5025 
PROFESSIONAL 

ALIGNMENT KIT 

GENERAL CEMENT Mfg. Co., Rockford, III., U.S.A. 

Manufacturers óf over 3,000 products Sales offices in principal >cities 

The Notebook 
--e From Page 24 

structed as shown in the accom- 
panying diagram is very: useful. 
The center section 

. 
gf eebench is 

cut away and two `ór more small 
tables are built to fit into the space. 
The tables are mounted on casters 

and can be moved in and out of the 
test position at will. In this way a 
disassembled set can be moved 
about the shop without difficulty. 

Clay B. Seidel 
Neighborhood Radio Service 
Camden, N. J. 

Starting Screws 
It is sometimes very difficult to 

start a small nut on a screw in a 
close place. A lead pencil and small 

-a To Opposite Page 
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O11 0TE 

P&P INSULATED 
COMPOSITION 

RESISTORS 

liere is a new composition resistor 
-tiny but exceptionally rugged. Not 
only color coded, but individually 
marked for quick identification. Little 
Devils are sealed and insulated by 
molded plastic. They dissipate heat 
rapidly, have a low noise level and 
low voltage coefficient, are I ight, com- 
pact, and easy to install. Millions of 
these units have proved their value in 
critical war equipment. Available 
from stock in Standard R M A val- 
ues from 10 ohms to 22 megohms. 
Tolerance + 10%. 

Available only from Ohmite Distributors 

OHMITE MANUFACTURING CO. 
4912 FLOURNOY ST. 
CHICAGO 44, ILL. 

Send Now for 
Bulletin No. 127 

Gives complete data and 
list of RMA values. Includes 
dimensional drawings and 
handy color codes. 

Ve Ze9dt weed ... 

RESISTORS TAP SWITCHES 

11 / 

- From Opposite Page 

screwdriver used as shown in the 
diagram are of great assistance. 
The nut is placed on the sharpened 
end of the pencil and pushed lightly 
until it is held. The pencil point is 
placed on the end of the screw ; and 
using the screwdriver, the nut is 
pushed off the pencil and held in 
place. The pencil is then reversed, 
and the eraser end is used to start 
the nut. (ED. NOTE : A pencil 
can also be used to advantage when 
starting a machine screw in a hard - 
to -get -at spot, as shown in the ac- 
companying photograph.) 

D. G. Ballard 
Belmont, N. C. 

IMPORTANT 

RADIO MAINTENANCE 
is inaugurating a new de- 
partment for the purpose of 
reporting on the activities 
of servicemen's organiza- 
tions. 

We feel that this column 
will be of vital interest to 
our readers. If you are a 

member of an organization, 
we would like to hear from 
you. We would also like to 
know the names and ad- 
dresses of +he officers of 
your group so that we may 
write them and tell them how 
your organization can ob- 
tain writeups in this new 
column. 

Many other organizations 
have already expressed a de- 
sire to participate. So let's 
hear from you. 

Your Name Out Front 
on a Cunningham Sign 

Catch customers' eyes-and their busi- 
ness-with this new blue and orange 
outdoor sign that ties your name up with 
Cunningham tubes and their 30 -year rep- 
utation. The 31/2 x 15 -inch hanging metal 
pendant will give your name the promi- 
nence it should have along the street. 

Arrange with your Cunningham Dis- 
tributor today to get one of these signs 
so that you can "hang out your shingle" 
and cash in on Cunningham tubes. That's 
an easy way to build customer confidence, 
because Cunningham tubes are built for 
service. 

For expert guidance-TURN THE PAGE 

Qunningham 
Electron Tubes 

A product of 
RADIO CORPORATION OF AMERICA 

Harrison, -N..1. 
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Here's Your Newest Profit Builder! 
A striking, three-dimensional display which 

catches the eye of every customer. It's 
completely assembled, ready to place on 

your counter and bring in easy, extra sales. 
You pay only for the four fast moving mod- 

els mounted. The display itself is FREE! 

Model 61-7 
PROFIT BUILDER 

LIST $22.00 
Each of these models is engineered 

and equipped to fit every car! 

THE WARD PRODUCTS CORPORATION 

Every Ward model has been tested and ap- 
proved by car and radio set manufacturers 
-your proof of quality inside and out. 

1523 E. 45th STREET, CLEVELAND 3, OHIO 

EXPORT DEPARTMENT: C. O. BRANDES, MGR., 4900 EUCLID AVENUE, CLEVELAND 3, OHIO 

IN CANADA: ATLAS RADIO CORP., 560 KING STREET, WEST, TORONTO, ONTARIO, CANADA 

FEDERATED ®I STARTED 

b r as little aa $19500 
For Servicemen starting a radio repair 

business-Federated has a plan to smooth 
the way! Backed by our huge stocks of 
radio and electronic components, and our 
many years of experience in filling the 
needs of the radio serviceman, we can help 
YOU, because 

WE KNOW WHAT YOU NEED 

A special department in our organiza- 
tion, staffed with special personnel quali 
fled by long actual experience in radio 
service work, will help you get started. 
Test equipment, tubes, replacement parts, 
tools, manuals, EVERYTHING you will 
need, to set you up in a profitable radio 
repair business, all included in our plan! 
For interesting details: 

WRITE DEPARTMENT 27-M 

ederated ' ur haser 
a. reo 

d:,u,buton of RADIO ELECTRONIC 
a...a SOUND EQUIPMENT 

80 PARK PLACE, N. Y. 7 
Phone: WH 4.2080 

Selenium 

Rectifiers 
-> From Page 28 

filament voltages are within at least 
10 per cent of the required values. 
If not, the 27 -ohm resistors must 
be changed to obtain the correct 
reading. 

In order to save time when deter- 
mining the corect value of resistance 
to be placed in series with the rec- 
tifier, two Fahnestock clips con- 
nected to two alligator clips and 
leads may be mounted on the work 
bench. The experimental value of 
resistance may be placed between 
the Fahnestocks and the alligator 
clips connected to the yellow lead 
of the selenium rectifier and the 
plate pin respectively. The voltage 
readings may then be taken; and 
when the proper value of resistance 
has been determined, it may be 
soldered permanently into the cir- 
cuit. Incidentally, this same set-up 
may be used for general trouble- 
shooting purposes. 

The replacement of such tubes as 
the 35Z5 presents a different prob- 

lem. In this case, not only is the 
35Z5 filament in series with the 
others, but in addition, the dial 
light derives its potential from half 
the filament as shown in Fig. 11. 

Unlike the 117 volt tubes, the drop 
across the tube may be neglected. 

The size of the resistor to use in 
place of the filament may be cal- 
culated in the same manner as a 
line cord resistor by means of Ohm's 
Law. The filament voltages of the 
remaining tubes are added, and the 
result subtracted from 120. This 
difference is the voltage to be drop- 
ped across the substitute resistor. 
As the filament current is known, 
the value of the resistor may be 

El 
found by the formula R = -. 
It is essential to use the proper watt- 
age rating as well. A wattage of 
twice the calculated value (W = 
E X I) is recommended. For the 
35Z5, a 220 ohm, 10 watt resistor 
will suffice. 

The pilot lamp circuit presents 
various possibilities depending on 
the original circuit. Fig. 12A and 
12B illustrate four alternatives, as 
follows : 

(A) A 110 volt bulb across the 
line. 

(B) A number 47 (brown bead, 
6-8 volt, 150 mil.) pilot light in 
series with an 800 -ohm, 15 -watt 
resistor across the line. 

(C) Two number 47 pilot lights 
in series with a 775 -ohm 15 -watt re- 
sistor across the line. 

(D) A number 47 pilot light in 
parallel with a 15-22 ohm 1 -watt 
resistor, depending on the amount 
of illumination desired. 

The sample replacement proced- 
ure for a 35Z5 illustrates the use 
of a 110 -volt bulb such as the 10 - 
watt 1007. The advantage of this 
is twofold ; more light and the isola- 
tion of the pilot light from the rest 
of the circuit. 

The first step is, as before, to 
solder properly color -coded exten- 
sion leads on to the selenium recti- 
fier. A jumper wire is then placed 
between pins 2 and 3 (1 on Fig. 13, 
photo) to short out the original pilot 
light circuit. Next a 220 -ohm, 10 - 
watt resistor is soldered between 
pins 3 and 7 (2 on Fig. 13). 

The extension leads may then be 
brought down through the tube 
socket. One side of the 110 volt 
bulb and the yellow lead of the rec- 
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OUR NEW 
CATALOG 
IS READY 

PLUGS 

e 

PILOT LIGHT SOCKETS 

JACKS 

BARRIER TERMINAL STRIPS 

HARDWARE, ETC. 

The Herman Smith Catalog is a 

volume that belongs in the 

"stock" of every dealer and 

serviceman. You'll find hundreds 

of items ... many of the hard - 

to -find variety. All first quality 

. . . all fully guaranteed. Send 

for your FREE copy today. 

Herman H. Smith, Inc. 
405 44th Street. Brooklyn 20. N. Y. 

tifier are then soldered to pin 5 (4 
on Fig. 13, photo). The red lead 
is then soldered to pin 8 (5 on Fig. 
13) and the other side of the 110 
volt bulb to B-. A handy place for 
this connection is the "dead" side 
of the "on -off" switch. Placing it on 
the other side of the switch would 
obviously cause the light to be on all 
the time. After completing the in- 
stallation, the B+ voltage and the 
overall performance of the set 
should be checked. In situations 
where no series resistor is used with 
the rectifier, an optional refinement 

is to insert a fuse where the resistor 
would be ordinarily be. Then if the 
input filter condenser should short, 
causing a shorted rectifier, the house 
fuse would not be blown. , 

Many other tubes may be replaced 
by the selenium rectifier. Unfor- 
tunately, it is impossible to cover all 

these installations. However, the 
ones described are typical. It is 

suggested that the serviceman keep 
a record of pertinent information 
when making a replacement so that 
it will be available for future refer- 
ence. Having this information at 
hand will save valuable time. 

Over the Bench 
-> Fror. Page 27 

house" (No, I don't mean burning 
them in the furnace!) to whether 
radio servicing should be termed a 
profession or a trade. 

Naturally, since I am their parent, 
I am proud of all of these ideas ; but 
that does not signify that they are 
all good. That is where you come 
in. I want to hear from you. Let 
me know what you think of what I 
write. If you disagree, tell me where 
I make my mistake. If you think 
along the same lines, let me know 
what you have to add ; pick up the 
idea where I leave off and take it 
from there. Anything that applies 
to radio servicing is of deep inter- 
est to me, and anything you have to 
say on that subject will be thor- 
oughly studied. 

To give you something to be 
thinking about, here are some of the 
ideas that I expect to take up in 
deail in future columns: 

I believe that radio servicing has 
proved during the war that it is a 
remunerative business in itself, in- 
stead of the "rent payer" or "custo- 
mer contacter" that many insisted 
on considering it prior to the time it 
was forced to carry the load dur- 
ing the years when there was noth- 
ing tangible to sell. If a garage can 
operate independent of an automo- 
bile sales room, so can a radio repair 
shop operate upon repair business 
alone-if it is properly handled. 

I think that the radio service- 
man is doing a job that calls for 
much more intelligence, training, 
and experience than many service- 
men themselves realize. There are 
too many people who think of radio 

- To Page 40 

JOHN RIDER SAYS... 

The First 

Impression 
"Have you ever visited 
the pretentious offices 
of a professional man- 
or, for that matter, any 
establishment which 
was clean, orderly, obviously well con- 
ducted and bespoke affluence-a business 
which catered to the higher income 
earners? There is hardly a human being 
who does not develop certain favorable 
mental reactions under such conditions. 

"As the client or customer-you feel 
that you'll pay for what you're getting- 
maybe a bit more than you would have to 
pay elsewhere-but it's probably worth it. 
You're inclined to think: the individual 
must be good to afford such a layout! Even 
when you feel that you're paying more 
than you might elsewhere-you take pride 
in doing business with such a man or such 
a store ... the air of the place-the cour- 
tesy tendered makes you sell yourself. It 
accomplishes effects never possible 
through advertising alone. That first im- 
pression is extremely important. Are you 
cultivating such an approach in your shop?" 

Pie 
Service 

UBE 

Qunningham 
Electron Tubes 

A product of 
RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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The Oseillograph R R 

How to use it 
-. From Page 17 

negative envelope of the signal. 
This is available at a different part 
of the circuit. With a diode de- 
tector, for example, the envelope of 
the IF signal is available across the 
diode load resistor, and this same 
voltage envelope is also available 
across the volume control in con- 
ventional circuits, as shown in Fig. 
6. Therefore, the high side of the 
oscilloscope vertical amplifier input 
may be connected at A and the low 
side to ground. In all cases, the 
low (or ground) side .of the oscil- 
loscope should be connected to the 
chassis ground of the receiver. 

In receivers using infinite im- 
pedance detectors, the high side of 
the oscilloscope should be connected 
to the cathode of the detector, and 
the low side to ground. In the case 
of grid leak and biased detectors, 
the high side of the oscilloscope 
should be connected to the plate of 
the detector ; the low side to ground. 
If the plate load for this type of 
detector is a choke coil, or if the 
detector is coupled to the first audio 
stage by means of a transformer, 
insert a 20,000 ohm resistor in 
series with the plate and short- 
circuit the choke or the primary of 
the transformer in order to elimi- 
nate the reactive component of the 
load. This arrangement is shown 
in Fig. 7. 

Connect the sweep -frequency - 
modulated signal (from whichever 
type generator is being used) to 
the grid of the last IF stage through 
a .001 ufd condenser. Set the mean 
frequency to the intermediate fre- 
quency of the set (usually 460 kc, 
exact value obtainable from manu- 
facturer's service notes). We will 
here consider 460 kc as the IF. 
With the oscilloscope connected as 
above, adjust the oscilloscope con- 
trols to obtain a pattern of suitable 
intensity, properly focused, with 
the sweep and synchronizing con- 
trols set to give one synchronized 
pattern for each complete frequency 
variation (e. g., 435 to 485 to 435 
kc). With the signal generator on, 
turn off frequency modulation and 
turn horizontal gain of the oscillo- 
scope to minimum. Adjust the IF 

8+ 

TO OSCILLOGRAPH 

LOW HIGH 

AV C 

BUS 

Fig. 6 Points at which the oscillograph leads are connected to a receiver 
using a diode second detector. 

20,000n. 

6+ 

LOW HIGH 

TO 
OSCILLOGRAPH 

Fig. 7 Points used when connecting 
the oscillograph to a receiver using 
biased detector. A 20,000 ohm resistor 
is inserted in the plate circuit and the 
primary of the transformer is shorted 

out. 

trimmers to obtain a vertical line 
of maximum amplitude. Keep the 
signal generator output as low as 
possible to prevent AVC action 
from flattening the response. If 
necessary, turn up the vertical 
gain of the oscilloscope. Set the 
receiver tuning dial of the set to 
some point where no interfering 
signal is passed on to the IF ampli- 
fier, and short the antenna input 
terminals. Turn on the frequency 
modulation to the signal generator. 
The pattern on the screen should 
now be similar to Fig. 8. This is 
purely an example since the IF re - 

Fig. 8 The appearance of an improp- 
erly adjusted IF amplifier with the os- 
cillograph synchronized at a rate of 
one sweep per rotation of the motor - 
driven condenser. If a reactance tube 
modulator is being used, the synchro. 

nization is at power line frequency. 

sponse can be almost any curve at 
this point. 

Fig. 8 shows a typically unbal- 
anced response curve. It will be 
noted that the two curves are near 
mirror images Of each other. In or- 
der to obtain a clearer idea of the 
distortion present, both curves can 
be superimposed on each other by 
doubling the oscilloscope's hori- 
zontal sweep rate. When properly 
synchronized, the oscilloscope will 
now show a double trace represent- 
ing the two curves : 435 kc-485 kc 
and 485 kc-435 kc. The pattern 
should now resemble Fig. 9, or 
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rather the relationship between the 
two curve patterns observed should 
be the same as that shown in this 
example. Readjust the IF trimmers 
to make the two curves of maxi- 
mum amplitude and as symmetrical 
as possible (i.e., overlap as closely 
as possible). When properly ad- 
justed, the two curves appear as 
one line. Now, reduce the output 
of the signal generator and shift the 
input connection to the grid of the 
first detector or mixer tube. The 
pattern should change its appear- 
ance, becoming narrower and more 
peaked. Adjust the trimmers of the 
first IF transformer for maximum 
amplitude, retaining the symmetry 
of the two traces (readjust the 
other trimmers slightly, if neces- 
sary). If the IF amplifier has vari- 
able selectivity, make these adjust- 
ments at the sharp or maximum se- 
lectivity position; then check the 
curves at the broad or minimum 

-> To Following Page 

Fig. 9 The same intermediate fre- 
quency response as that shown in Fig. 

8 with the oscillograph sweep syncho- 
nized at twice the former rate. The 
solid line indicates the response for 
the half cycle at increasing frequency, 
and the doffed line represents the r-:- 
sponse at the decreasing frequency 

half cycle. 

Fig. 10 The response traces for two 
different degrees of selectivity: On the 
left for sharp, and on the right for 

broad. 

In making phonograph repairs or 

replacements, it is always wise to 

duplicate parts originally engineered 

for and used by the manufacturer 

of such equipment. Substituting 
"strange" parts is gambling with re- 

sults. This is particularly true of 

Phonograph Pickup Cartridges, the 

characteristics of which may be suit- 

able to one instrument and unsatis- 

factory for another. Tc make these re- 

placements in the mazy types of ma- 

chines in use, The Asiatic Corporation 

manufactures and ships thousands of 

Crystal Cartridges in different but necessary types, each day. 

Keep Asiatic Crystal Pickup Cartridges in your service kit and 

insure speedy, satisfactory replacements with full measure of 

operating efficiency. 

Visit your Radio Pares 
Jobber or Write for New 
Catalog. 

CORPORATION 
CONNEAUT_ OHIO 

IN CANADA CANADIAN ASIATIC 1ID. TODOI`1O ONTA/DO 

Asiatic Crystal Devices Manufactured 
'under Brush Development Co. paters. 
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The Oscillograph .. . 

How to use it 

Fig. 11 Typical patterns observed on the oscillograph screen. (1) Signal approximately 20 kc off resonance of IF 

amplifier. (2) Signal approximately 5 kc off resonance. T) correct (1) and (2), be certain signal generator fre- 
quency is right, then adjust trimmers to make curves coincide, as in (8). (3) shows presence of spurious signal 
from extrsrnal source. (4) "singing" in IF amplifier. While (5) has good selectivity, as shown by steep sides of 
curve, ragged top indicates overload of oscillograph or IF amplifier. Reduce output of signal generator. (6) shows 
a symmetrical alignment. These two curves can be made to coincide by suitable adjustment of trimmers. (7) shows 
broad curve, such as is generally obtained from first step of the alignment, with only one tuned IF transformer. In- 
crease the vertical gain of oscillograph to obtain higher curve, for greater ease in observing results of adjustments. 
(8) shows good curve for IF amplifier. Top of curve is fairly broad, and sides are steep. (9) shows double peak ef- 
fect for higher fidelity. Curve is symmetrical, both peaks of equal amplitude, and equally spaced from frequency of 
resonance. Sides are fairly steep, a condition indicating good selectivity. Curve (9) characteristic of over -coupled 

double -tuned transformer -coupled amplifiers. 

-+ From Preceding Page 

position. Fig. 10 shows the relative 
appearance of the traces for these 
two conditions. 

Fig. 11 shows several different 
types of patterns that may be ob- 
served on the screen of the oscillo- 
scope in the course of aligning an 

IF amplifier. In all cases, the sweep 
range Kvas +25 kc.. Patterns 1 to 6 

show incorrect conditions. Patterns 
7 to 9 are satisfactory. 
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ALMO COVERS THE GLOBE 
RIDER MANUALS NOW 

IN STOCK 
No. 10, 12, 14. $15.00 ea. 
No. 15 $17.50 

AUTO "A" ELIMINATORS 
14 amps. Will handle all size auto 
sets. Your cost $32.50 

NEW JONES PORTABLE 
ELECTRIC DRILLS 

'/s" Size. Your cost $21.50 
t/2" Size. Your cost $24.50 

First Time Since MI! 
WIRELESS 

INTERCOMMUNICATING UNITS 
No wires required. Just plug in. 
Sold in matched pairs $42.00 pr. 

MEISSNER 6 TUBE 2 BAND 
SUPERHETS KIT 

550-1600 KC -6-18 MC. MODEL 
10-1199. 
Kit includes all parts for con- 
struction, including detailed step 
by step instructions, with tubes 
and speaker. Your cost ..$24.70 

MAIL ORDERS FILLED PROMPTLY 

509 ARCH ST., PHILA. 6, PA. 
LOmbard 3-0513 

Audio Oscillator 
From Page 13 

of V,. Therefore, for the plate of V. 
to feed back a voltage with no plias, 
shift to the grid of V,, R,C, must 
equal R2C2. Thus, for a given setting 
of R,, C,, R5, and C_, only one fre- 
quency will have zero phase shift 
through the Wien Bridge, and will 
hence be the only frequency to arrive 
at the grid of V, exactly in phase 
with the original signal. This reso- 
nant frequency is 

f= 
1 

2n- ViR,C,R5C_ 
1 

f = (since R,C, = R,C,) 
2vR,C, 

The reason for the lamp in the 
cathode of V, is this: If the ampli- 
tude of oscillation should increase, the 
plate current through the lamp will 
of course increase, making the fila- 
ment of the lamp hotter and its re- 
sistance greater. This greater resist- , 

ance increases the negative feedback 
voltage applied to the cathode of V,' 

directly from the plate of V, (see Fig. 
5) . This lowers the gain of tube V, 
and decreases the size of the oscilla- 
tion to its normal condition. Similarly, 
should the oscillations fall off slight- 

-u To Following Page 

So superior as to be imitated, "VOMAX" stands unequalled. It 

clone gives you the astronomically high meter input resistance so 

necessary to servicing AM, FM and TELE receivers - a feature 

net attained by imitations. Add a total of 51 voltage, current, 

resistance and db. ranges. That's why "VOMAX" is the over- 

whelming choice of experts. - be it for use or copying. Can you . 

cfford less than the best - when the best costs you least? 

"QUICKEST TROUBLE 

FINDER EVER" 

says i. P. FITZGERALD 

... of his new "SPARX" visual -aural 
cynamic signal tracer, writing from 

Madison, Wisc.: " . cannot afford 
to be without this valuable instrument 
cne minute. It is the quickest trouble- 
fnding apparatus I hove ever used." 
To repair any radio you've first got 
u find the trouble. "SPARX" will lo- 

mterf., i.f., a.f. trouble in 30 seconds 
per tube! Think what that means in 

profits to the thousands of your com- 

petitors already using "SPARX". It 

mill boost your profits, too .. . 

IMITATION .. . 

SINCEREST OF 

FLATTERY 

The true worth of "VOMAX" 
is proven not alone, by over- 
whelming preference by service 
technicians, by research labor- 
atories. It gets -op rating 
through the copying of its new 
inventons by at least four 
manufacturers! No imitation 
provides the range. utility or 

universality exclusive to 

"VOMAX". Recognized by 
those 'in the know", sales -of 

"VOMAX" far exceed those 

of and would-be competitor. 
So, coif to you of the genuine, 
originel "VOMAX' is from 
10% b over 65% lower than 
its imitations. Only $59.85 net. 

"SPARX" is the same great "buy" at only $39.90 as 

"VOMAX", world's most populo-, most copied, universal 

vacuum -tube voltmeter. Of matching size and style, 

thousands in use prove its vita worth to every service 

technician interested in guarding his profite. "SPARX" 

traces s goals through a receiver from antenna to speaker, 

circuit by circuit, locating' trouble points, both audibly 

and visually. Its speaker switches to panel jacks for shop 

test use - another SILVER plus. -value. 

Send Post Card for Catalog for new measuring equipme"tt, 

communication receivers, transmitters, kits, parts. See them at 

your favorite Jobber. 

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

c7/44.4- c5210-e.k. Vv i 2~4 
1249 MAIN ST., HARTFORD 3, CONNECTICUT 
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every day is 

ßD10 IIITEILRCE DaV 

in your shop! 

, y eyC A . 

c.' 

d .A14 `d 

Your Test Equipment - How to get more out of your Your Opinions - Oscillograph - Sig. Generator - VTVM - etc. 
Your Trouble Shooting Procedures - Television 
AM - FM 

Your Public Address System - planning - 
installation - operation - maintenance 
Your Alignment Techniques - Television - 
AM - FM 

THE MAGAZINE 

WITH EVERYTHING YOU NEED 

4,idet 011 eteP/t 

Your Shop Layout 

Your Radio Service Bench 

Your Service Kit for outside jobs 

Your Business News 

Your Tools 

RADIO MAINTENANCE MAGAZINE 
460 Bloomfield Avenue, Montclair, N. J. 

Enclosed is my remittance. Please send me RADIO MAINTENANCE for: 
2 years at 4.00 I year at 2.50 

Name 

Address 

City -State 

'Occupation 

Title (Service Mgr., etc.) 

Employed by 

"Business or professional classifications are required to complete our records. 
scriber should write one of the following classifications in space indicated. 

INDEPENDENT SERVICEMAN-DEALER SERVICEMAN-SERVICE 
MANAGER-DEALER-DISTRIBUTOR 

State your classification if not listed. 

Each sub- 

-n From Preceding Page 

ly, the plate current through the lamp 
will decrease, making the filament of 
the lamp cooler and its resistance con- 
sequently less. This lower resistance 
will decrease the amount of negative 
feedback applied to V, cathode, in- 
crease the gain of the tube, and con- 
sequently restore the amplitude of 
ocsillation to its correct higher value. 
The lamp thus serves as a, stabilizing 
influence on the oscillator output. 
While the lamp is mentioned as in 
the negative feedback circuit, the 
same results can be obtained by 
placing it in the positive feedback 
half, with slight circuit modifications. 

Beside this stability of output, the 
Wien Bridge type of audio oscillator 
is generally preferred to the phase - 
shift type of audio oscillator because 
it can more readily be made to cover 
a wide range of frequencies; and, 
once set to a given frequency, it is 
less likely to shift in frequency be- 
cause of the two actions of the Wien 
Bridge: Attenuation and shifting of 
phase of unwanted or extraneous 
frequencies. 

As an example of a complete Wien 
Bridge type of audio oscillator circuit 
refer to Fig. 6. 

By comparing Fig. 6 with Fig. 5, 
it can be seen that R, R5 and R6 of 
the complete oscillator correspond 
to R, of the simplified Wien Bridge 
oscillator of Fig. 3; C,, C4, and trim- 
mer condenser correspond to C1; R1, 
R2, and R, correspond to R2; C2 and C2 

correspond to C2. RB corresponds to 
R3; R, and F, correspond to the lamp 
branch of the Wien Bridge. C6 and 
C are merely coupling or blocking 
condensers and can be neglected in a 
critical study of the schematic dia- 
gram. Cs is a screen -to -cathode by- 
pass condenser. 

Two pentodes, a 6SJ7 and a 6F6, 
are used for V, and V2, the oscillator 
tubes. The output from the 6F6 is 
coupled through a gain control po- 
tentiometer (called output control) to 
the third tube, a 6F6, which further 
amplifies the oscillating wave. The 
output from this amplifier tube is con- 
nected across the primary of an output 
transformer with a multi -tapped sec- 
ondary. Provisions are made, under 
control of a load impedance switch, to 
switch the output terminal to any one 
of four taps on the secondary or to 
the high side of a series resistor for 
high impedance output. The four 
secondary taps provide impedances of 
10, 250, 500, and 5000 ohms. The 
proper output load tap should be used 
to match the impedance of the load 
circuit (input of the circuit to be con- 
nected to the oscillator) to the out- 
put of the audio oscillator, as closely 
as possible. The low side of all five 
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U.S.R.S 
MONTHLY 

. SPECIAL 

RADIO CITY PROD- 
UCTS SIGNAL 
GENERATOR 
New post war model 705. 
Frequency range 95KC- 
100M C. Fundamentals in 5 
continuous bands variable 
from 95KC-25MC. Modulated 
or unmodulated output 30% 
at 400 cycles. Individually 
shielded R. F. circuits, coil 
assembly and attenuator. 
Housed in durable metal 
cabinet. 
46-110 Signal Generator-Net 

- .'^ 4i"`----. 

$49.50 

TUBE 
TESTER 
incorporates all 

circuits. Tests all 
tubes, neon and 

light on -off 
Housed in sturdy 

complete with 
instructions. 

Set Tester-Net 
$59.50 

TUBE TESTER 
standard, miniature 

and shorts between 
burn -outs. 

$41.50 

Flyer 

SUPPLY 
AVENUE 

ILLINOIS 

ï 

the 
re- 

pilot 
in- 
oak 
test 

and 
ele- 

PORTABLE 
I tirmit AND SET 

1 

i Model 802N 
newest 
ceiving 

, bulbs. Jeweled 
- .-.., dieator. `z.; case. Comes 

prods and 
46-101 Portable Tube and 

R. C. P. COUNTER 
MODEL 322. Tests all tubes, 
sub -miniature. Tests leakage 
ments. Line fuse protects against 
46.100-Tube Tester-Net 

Write for Free Illustrated 

.U: SCR:SO 
U S. RADIO 
5116 HARPER 

CHICAGO 15, 
DEPT. MA2 

CRITICAL RADIO 
TUBES 

MOST TYPES IN STOCK 
51L6 .$ .75 I N5 . $ .90 25Z6 $ .68 
35Z5 .58 1R5 .. 1.10 11723 . 1.10 
117L7 . 1.60 61(7 .68 I2SA7 . .90 
12507 . .75 32L7 .. 1.33 12SK7 . .75 

BRAND NEW, IN SEALED CAR- 
TONS, 100% GUARANTEED 

REPAIRMEN and DEALERS: Write 
for complete list and discounts. 

RADIO EXPERTS 
178 EAST 33rd STREET, Dept. M 

PATERSON 4, N. J. 

VOLUME XV 
ONE FEATURE ALONE 

WILL REPAY THE ENTIRE 

COST TO YOU...TIME, AND 

TIME, AND TIME AGAIN! 

For years and years on end-for as long as 

1946 receivers are in use-Volume XV will 
continue to pay you annual cash benefits 
by providing authorized time -saving serv- 

icing data complete and bound in a sys- 

tematic form. The owners of Volume I, pur- 
chased 16 years ago, are still deriving ben- 

efits from it. A library of Rider Manuals is 

o lifetime, profit -paying investment. 
Volume XV incorporates the latest Rider 

"first"-"clarified schematics," a plus serv- 

ice on which we have spent tens of thou- 
sands of dollars in order to save you hun- 

dreds upon hundreds of hours each year. 
Also, with each copy of Volume XV is the 

separate book "How It Works," a practical 
guide to the theories of operation of the 
new technical features of latest receivers. 

Many post-war sets are equipped with 
record players and changers; these are 
covered in Volume XV. All the popular 
brands of "Ham" communication receivers 
are included. You are brought up to date 
on all Scott receivers. 

Yes, on the 1984 pages of Volume XV, 
covering the sets of 121 American Manu- 
facturers and the 150 pages of "How It 
Works" you will find the data and services 
that will make it pay its profitable way for 
years to come. Order from your jobber 
today_ 

OTHER RIDER MANUALS 

Volumes XIV to VII, each volume....$15.00 

Volume VI 11.00 

"Clarified schematics" 
do a job which you have had to do on every multi. 

band receiver and combination coming into your shop. down composite 
set 

positediagrams They breakd 
of complicated 

receiversof 
ew to individual multi -band 

¡n, twit schematics 
of each as iti exists with each cir- wave band tutn of the or equipment switch. With a "clarified -schematic" 

you save the original 
heretofore 

tof oreschematic 

tracing out an 9 

ponents are in 
to find which f ent positions operation 

under differ_ Alone,s of the wave bond switch. Anon purchase 
one 

feature will repay the year after year, 
price of Volume 

XV 

PRICE 
$18.00 

YEAR AFTER YEAR AFTER YEAR 

RIDER MANUALS 
Abridged Manuals I to V 11 val.l.... 17.50 Keep pouring profits for Servicemen 
Record Changers and Recorders 9.00 

JOHN F. RIDER. PUBLfSHER, INC. 

404 FOURTH AVENUE, NEW YORK 16, N.Y. 
Export Division: Rocke -International Corp., New York 16, N.Y. 13 E. 40th Street, Cable ARLAB 

outputs is a terminal connected to 
chassis ground. A fourth tube, type 
80, is the rectifier for the B+ power 
supply. 

Switch Sl, range selector, selects 
combinations among R4, Rz, Rs, R,, 
R; and R6 in the Wien Bridge cir- 
cuit, to provide frequency ranges of 
20 to 200 cycles, 200 to 2000 cycles, 
and 2000 to 20,000 cycles. Cs and C4 
are ganged fine tuning condensers, 
each paralleled with trimmers. R55, 
output control, is a .1 megohm potenti- 
ometer. 

The Jackson Audio Oscillator 
As an example of a well designed 

Wien Bridge type audio oscillator re- 
cently to come out of the factories of 
a major electrical instrument com- 
pany is the Model 655 Audio Oscilla- 
tor manufactured by the Jackson 
Electrical Instrument Company of 
Dayton, Ohio. 

In the Jackson audio oscillator, 
stabilization is accomplished in the 
positive feedback circuit. This instru- 
ment has a frequency range of 20- 
200,000 cycles with an accuracy of 3 

per cent (or 1 cycle) at any fre- 
quency over the band. The scale is a 
large one-calibrated logarithmically. 
It is illuminated for the operator's 
convenience. 

The range switch selects any of the 
four ranges: 20-200, 200-2,000, 2,000- 
20,000, 20,000-200,000 cycles. The load 
selector switch provides selection of 
the following loads: 10 ohms, 250 
ohms, 500 ohms, 5000 ohms, resistive; 
approximately 1 watt power output 
is available throughout the audio 
range. The output waveform is guar- 
anteed to have less than 5 per cent 
distortion at all frequencies. The fre- 
quency characteristic is as follows: 
Constant amplitude of oscillation 
within ± db over the range 30-50,000 
cycles. The hum level is down more 
than 60 db from the maximum output 
voltage value. 
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MARCH 1946 The Notebook 

01V0110 Oltel NI 25 CENTS 

RADIO SERVICEMAN 

AUGUST IBIS 

.,x Dxlt 

,N 
Dx«8.0 D. B B ..ONNBE.,B, 

.s<ow <.,, , 

A BOLAND AND BOYCE PUBLICATION 

OCTOBER 1945 

SS/I Lt 
JANUARY 1946 

THE PROBLEMS OF ORGANIZATION 
TELEVISION RECEIVER INSTALLATION 
RADIO MAINTENANCE IN AVIATION 
USING THE OSCILLOGRAPH FOR DISTORTION 

MEASUREMENTS 

FEBRUARY 1946 

APRIL 1946 
PA SYSTEMS 
A MIDGET AUDIO FREQUENCY OSCILLATOR 
IF I WERE A SERVICEMAN 
AN EQUALIZED AMPLIFIER FOR MAGNETIC 

PICKUPS 

MAY 1946 
PA SYSTEMS 
TEST PANEL FOR THE MODERN BENCH 
RINGING THE BELL 

JUNE -JULY 1946 
FUNDAMENTALS OF TELEVISION 
VOLUME CONTROL TAPERS 
THE ELECTRONIC VOLT OHMMETER 
VECTOR ANALYSIS 

AUGUST 1946 
AVC CIRCUITS 
FM TROUBLESHOOTING 
TELEVISION RECEIVER FUNDAMENTALS 
RECORD CHANGERS 

SEPTEMBER 1946 

5old dot 
OCTOBER 1946 

Ss/ALt 
NOVEMBER 1946 

PART II TEST & ALIGNING TELEVISION 
RECEIVERS 

DON'T FORGET THE DIAL LAMP 
THE OSCILLOGRAPH . . . HOW TO USE 

CRYSTAL PICK-UPS 
IT 

DECEMBER 1946 

TELEVISION RECEIVERS . . . THE RF SECTION 
TUNING INDICATORS 
PART II THE OSCILLOGRAPH . . . HOW TO 

USE IT 
REPLACING AUTO CABLES 

JANUARY 1947 
SERVICING BY EAR 
TELEVISION RECEIVERS ... VIDEO CHANNEL 
PART III THE OSCILLOGRAPH . . HOW TO 

USE IT 
MINIATURE TUBE CHART 

RADIO MAINTENANCE Magazine 
460 Bloomfield Ave. 
Montclair, N. J. 
Please send me the 
back numbers checked 
here. I am enclosing 
25c for each copy. 

January 1946 

April 1946 

May 1946 

June -July 1946 

August 1946 
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Total Amount Enclosed $ 
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servicing as "tinkering," when 
actually good radio servicing re- 
quires as much background study 
and training as many professions. 

I think that there should be better 
mutual understanding of each 
other's problems on the part of 
radio servicemen and radio manu- 
facturers. The former must realize 
that the manufacturer cannot build 
his set "bread -board" style so that 
it will be easy to service if he hopes 
to sell the housewife on, buying it 
for her living room. On the other 
hand, the manufacturer must keep 
constantly in mind that the continu- 
ing satisfaction of the customer who 
bought his product is largely in the 
hands of the radio serviceman. If 
the serviceman cannot keep the set 
working through lack of service in- 
formation or the inability to secure 
specialized parts, the dissatisfaction 
of the purchaser will be directed 
against the manufacturer. What is 
more, few people buy a new radio 
without consulting some authority, 
more often than not the serviceman, 
as to the comparative value of the 
various brands. There is a vast 
amount of potential goodwill, vir- 
tually untapped, awaiting the manu- 
facturer who demonstrates his sym- 
pathetic interest in the serviceman's 
problems. 

These are a few of the matters 
that I hope to develop at some length 
in the future. When I do, I want 
your comments ; and it doesn't mat- 
ter whether they are brickbats or 
bouquets. Both will be equally 
welcome I 

Picture Credits 
Radio Maintenance, Feb. 1947 

P. 6 Fed. Tel. E. Radio Corp. 
P. 7 " 

P. 9 " 

P. 10 Jackson 
P. 12 Top: Supreme Instru- 

ments Corp. 
Bottom : RCA 

P. 15 RCA 
P. 18 Allen B. DuMont Labs. 
P. 21 (1 L< 

P. 28 Federal Tel. & Radio 
Corp. 

1'. 31 H. Leeper 

(t 
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ALL 

FEATURES AT A GLANCE .. . 

Big, detailed, easily -studied traces 
on the 5 Type 5BP1 cathode-ray 
tube. 

Frequency Range: Sine wave re- 
sponse (at full gain) uniform within 
-o20°. from 20 to 50,000 c.p.s down 
less than 56°0 at 100,000 c.p.s. 

Linear Time Base: Variable from 8 
to 30,000 c.c.s. Synchronization from 
vertical amplifier or external signal. 

Deflection Sensitivity: Amplifiers 
at full gair, 0.65 r.m.s. vol./in.; di 
rect,>at: 18 r.m.s. volts/in. 

Power Supply: 115 volts, 50-60 
cycles. Approx. 50 waits. Fuse pro- 
tection: 1 anp. 

Weight: 35 lbs. Dimensions: 14" xi 
85/8" x 193ís". 

e And handsome! Green wrinkle- 
finish steel cabinet. Plastic carrying 
handle. Modern design green front 
panel with while characters. Black 
knobs. 

ALLEN B. OU MONT LABORATORIES, INC. 

1 At only $99.50, here's your "Best Buy" today. Note its many 
fine features. With this popular instrument, you're ready to 

tackle the widest range of profitable service jobs today, and 
the still more profitable jobs coming up soon. A Type 274 

Oscillograph pays for itself over and over again. Here's how: 

TELEVISION RECEIVERS ... 
Forecasts indicate that within the 
next year thousands of television 
sets will be produced, bought, in- 

stalled. Much of the servicing of the 
complex circuits is easily and quick- 
ly performed by the serviceman 
equipped with a Du Mont Type 274 

Oscillograph. 

Typical Discriminator 
Curve 

Typical 
Video -I -F Curve 

F -M RECEIVERS . , . 

For faithful reproduction of tonal 
values, F -M receivers must be 
aligned right "on the button." For 
this critical job, too, Type 274 pro- 
vides the best method of servicing. 

A -M RECEIVERS ... 
The exceptional versatility of Type 
274 can be put to good use with 
standard A -M receivers. For the ac- 

curate adjustment of radio and in- 

termediate frequency circuits, as 
well as trouble -shooting audio -fre- 

quency amplifiers, this instrument is 
a time -saving tool. 

e ASK YOUR JOBBER TO SHOW YOU THE NEW DU MONT 

TYPE 274 OSCILLOGRAPH. OR WRITE US FOR LITERATURE. 

/jet0'éldtWiedb7-ed;AM 
ALLEN B. DuMONT LABORATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U. S. A. 

,1 ef,,.,, ete. ,,e'.t;3:r-&ee,'== ,ï Zee fgewe 

www.americanradiohistory.com



lteii the Encyclopedia recommends 
c7 WIRE -WOUND con -ol,--remember ... 

MA"- 

Mall on s the Line That Gives Yo 

AL \eeded Values 
APROPER servicing job on old type radios often calls for a 

tapered wire -wound control. The Mallory Radio Service 
Encyclopedia will tell you just what's needed. And you'll find 
what you need in the Mallory Catalog-and at your 
Mallory Distributor's. 
Fact is, Mallory is the manufacturer who has always made a 
complete line of wire -wound controls. There are thirty-three 
types covering every resistance value and taper ... many with 
the exclusive Mallory adjustable bias feature ... all equipped 
with the universal channel shaft and insert that fits all types 
of knobs. 

Make it a Mallory wire -wound control, and you can't go wrong. 
You Expect More-and Get More-from Mallory 

P. R. MALLORY B CO.. Inc: 

A L LO RY 

Insist on, MALLORY the 
Complete Control Line 

Mallory is the manufacturer 
that offers: 

33 Correctly Tapered Wire - 
Wound Controls 

31 Values in Single Tapped 
Controls 

10 Values in Double Tapped 
Controls 

12 Clutch Type Controls 

10 Universal Dual Controls 

92 Popular Special Controls 

VIBRATORS ... VIBRAPACKS*... CAPACITORS ... VOLUME 

CONTROLS . . . SWITCHES ... RESISTORS ... FILTERS 

... RECTIFIERS ... POWER SUPPLIES. 

*Reg. U. S. Pat. Off. 

bAPPROVIJI_ PRECIUe-le1.,....,eagALLcTI 
. 

Inc;., INDIANAPOLIS" b, INDIANA'` 
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