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RCA BATTERIES give you a clear selling field 
-they're distributed primarily to the radio 
trade! 

You have less competition from non -radio 
neighborhood stores. Sell RCA Batteries and 
repeat sales stay with YOU! 

RCA Batteries are radio -engineered for extra 
listening hours. The completely rounded line 
covers virtually all renewal requirements. 

Closely co- ordinated production meets seasonal 
demand, assures fresh stock always. 

RCA provides the greatest array of battery 
selling aids in the industry -all geared to the 
radio trade. 

Smart packaging, competitive prices and "the 
greatest name in radio" are compelling reasons 
why RCA Batteries are your best buy by far. 

See year RCA Battery Distributor for fast, reliable service. 

RADIO CORPORATION of AMERICA 
RADIO BATTERIES HARRISON, N. J. 
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You Practice COMMUNICATIONS 

I Send You Parts To Build 

This Equipment 

As part of my new Cam - 
nunications Court I 
bend you parta to 
build your own Trans- 
mitter. Conduct actual 
procedure demented 
of Broadcast Station 
Operators. pract ce 
many interesting ex- 
I eriments and tests, 
learn how to pul a 

\transmitter on the air. 

You Practice Radio SERVICING 

On This Modern Radio You 

Build With Parts I Send 

1 

As part of my Servicing 
Course, I send you the speaker. 
tubes, chassis, transformer, 
loop antenna, EVERYTHING 
you need to build this modern 
Radio Receiver that brings in 
local and distant stations. You 

use it to con- 
duct many 
tests and ex- 
periments. 

_ NEW r , ,. , i"- . 

1.1:- 
y - a 1111e"-'11 ' ' J (J 
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49i-ARAD10-TEIEWS76W 
Learn Servicing or[ommunications 

C/AN 
ainsth 

You 
BUILD 

this Teeter : - 

IIP 

of my Servicing emir., l; 
noon beats you earn $5, $10 and 

more a week EXTRA MONEY fixing 
neistds.rn' Radios in spare time while learning. 

YOU BUILD this Power Pack as 

Dart of my new Communi- 
cations Course. Use it to 

conduct fascinating 
experiment with fre- 

quency am- 
rlifiera and 
multipliera, 
b u f f e r 
stages, etc. ,QQ 

\\ Ii ' .+1 
YOU BUILD this 
Signal Generator as 
part of my Servic- 
ing Course for more 
valuable experience. 
It provide. ampli- 
tude- modulated sig- 
nals for many inter- 
esting tests and 

,,experiments. 

by Practicing in SpareTime 

with MANY KITS OF PARTS I Send 

YOU BUILD this Superheterodyne 
Receiver Circuit and 
conduct Frequency 
Modulation experi- 
ments and many 
other testa 
as Dart of 
my Ser- 
vicing 
Course. 

VETERANS 
GET THIS 

TRAINING 

WITHOUT COST 

UNDER G. I. BILL 

MAIL COUPON 

^..B1 

YOU BUILD Mn is 
Wavemeter as part 
of my new Commu- 
nications Course. 
Use it with Oscil- 
lator you also b sild 
that furnishes basic 
power to transmit- 
ter and determTes 
transmitter !re- 
quency. 

I TRAINED THESE MEN AT HOME 
Good lob In 
Radio Station 

"Am Chief i-. ga- 

Deer of Station 
WORD, in r " charge of four 

man. Owe all I know about 
Radio to NRL "- -CLYDE 
J. BURDETTE, Spartan- 
burg, South Carolina. 

Makes Extra Cash 
M Spare Thee 

A - . "Earned enough 
spare time cast, 

.to pay for m' 

course by time I 

graduated. NRI training 
is tops! " -ALEXANDER 
K I S H , Carteret, New 
Jersey. 

Operates Own 
Radle Badaes 
Now have two 

'Radio shots ser- 

vicing Most 200 

sets a month. 
:lave largest service es- 

tablishment in Soa heart 
Missouri." - A R E Y 
STUDYVIN. DeSotr, Mo. 

MAIL COUPON! FIND OUT ABOUT THIS 

TESTED WAY TO BETTER PAY 

If IA 

Want a good -pay Job In the fast -growing Radio 
atud 'l'elev is ion industries or to Ire bore of your own 
money -making Radio and Television shop? I've 
trained hundreds of men with no previous experi- 
ence to be Radio technicians. I can do the same for 
you! Or now. for the first time, enroll In my new 
practical course In Radio -Television Coranruni- 
cationa -learn to be a Broadcasting and Communica- 
tions technician. You learn Radio and Television 
principles from clear, Illustrated lessons. You get 
practical Radio experience with MANY KITS OF 
PARTS I SEND In my train -at-home method. All 
equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 
i. L IYRI, MOW As part of my Radio Servicing Course, I send 
11161uI b61.011 i EXTRA MONEY booklets, starting the day you 
enroll. Use your know-how to make $5. $10 and more a week EXTRA 
MONEY fixing Radios In spare time while training. The next step 
is your own Radio shop or a good -pay Radio servicing job. Or, if you 
prefer, get Into Government, Police, Aviation or Marine Radio, Broad- 
casting, Radio Manufacturing or Public Address Work. 

BRIGHT FUTURE IN TELEVISION 
Think of the present and future opportunities In the fast- growing 

Television field. New stations are going on the air every month. . 

Television manufacturers are producing over 100,000 sets a th. 
It's a fast -growing field and the man who knows Television will 
he in demand. 

GET ACTUAL LESSON AND BOOK FREE 
Send now for my special DOUBLE FREE OFFER. Get actual 

lesson on Radio Repairing short -cuts absolutely free. Also get 
64 -page book, "HOW TO RE A SUCCESS IN RADIO -TELEVISION 
-ELECTRONICS." See how quickly, easily you can start. J. E. 
SMITH, President, Dept. OBX. National Radio Institute, Pioneer 
/tome Study Radio School, Washington 9, 
D. C. arras summa nu 

Good, rrBofh -FREE 
MR. J. E. SMITH, President, Dept. OBX 
National Radio Institute, Washington 9, D. C. 

Mail me FREE Sample Lesson and GI -page 
book about how to win success in Radio and 
Television- Electronics. (No salesman will call. 
Please write Plainly.) 

Name 

Address 

City ...Zone S 

Clink It Mum Mum APPROVED FOR TRAINING UNDER G. I. BILL J 

Age 

Baso asstwr 
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ItA11111 
ELECTRON Ks 

Formerly RADIO -CRAFT 
IncOrporetln 

SNORT WAVE TELEVISION NEWS 
RADIO TELEVISION 

Tra.lemart rellntered U. 8. Patent aale. 

Lee Robinson 
General Manager 

John J. Lamson 
Sores Manager 

Contents 

G. Aliquo 
Circulation Manager 

Robert Fallach 
Promotion Manager 

Hugo Gernsback, Editor -in -Chief 

Fred Shunaman, Managing Editor 

M. Harvey Gernsback, Consulting Editor 

Robert F. Scott, W2PWG, Technical Editor 

R. H. Dorf, W2QMI, Associate Editor 

I. Queen, W2OUX, Editorial Associate 

Angie Pascale, Production Manager 

Wm. Lyon McLaughlin, 
Techncal Illustration Director 

February, 1950 

Editorial (Page 23) 
Safeguarding Your Invention by Hugo Gernsback 23 

Test Instruments (Pages 24 -32) 
Television Test Equipment (Cover Story) by Walter R. Jones 24 
Small Signal Tracer by Homer L. Davidson 27 
Test Equipment for Television by Robert Stang 28 
Making a 2 -Inch Scope by Charles Welch, W5MHK 30 
Using a Voltmeter as a Precision Resistor by John T. Bailey 32 

Television (Pages 33 -41) 
Television Dictionary (continued) by Ed. Bukstein 33 
Television "Sight Effects" by H. W. Secor 34 
Theory and Practice of Intercarrier TV, Port II 

More Television Queries 
A De Luxe Televiser, Part II 
Television DX Reports 

Construction (Pages 42 -43) 
One -Tube Loudspeaker Receiver by Sanford Miller 42 

Theory and Engineering (Paps 44 -45) 
Power Pack Design by P. E. Leventhal 44 

Audio (Pages 46 -52) 

by Seymour D. Uslan 
by David Gnessin 

by Charles A. Vaccaro 

36 
37 
38 
41 

Custom -Built Phonograph by Richard H. Dorf 
Placing a Speaker in the Home 
Controlling Sound Liveness 
FM Phonograph Pickup by Arthur Trouffer 
Magnetic Tope "Contact Prints" 

Servicing (Pages 56 -68) 
Fundamentals of Radio Servicing, Part XII- Vocuum -Tube Characteristics 

by John T. Frye 
Voltmeter Measures Current by J. T. Catoldo and S. J. Richard 
Handy Tools for Servicing by H. Leeper 
Review of Recently Issued Tubes 

Amateur (Pages 69 -75) 
Code Practice Outfit by Harry C. Aichner 
How to Become a Ham, Port V -The Factors That Count in Designing 

Transmitter Output Tanks by George W. Shuart, W4AM N 

46 
48 
49 
50 
52 

56 
62 
64 
68 

69 

70 

Foreign News (Pages 84 -86) 
European Report by Major Ralph W. Hollows 84 

Departments 
The Radio Month 8 Rodio- Electronic Circuits.. 82 
Radio Business IO Try This One 87 
New Devices 76 Question Box 89 
New Patents 77 People 91 
Miscellany 78 Communications 92 
Ter hnotes 80 Book Reviews 95 

ON THE COVER: Voltage check on the underchassis of a television 
receiver. Kodachrome by Avery Slack. 

RADIO -ELECTRONICS, February. I9í0. Volume XXI. No. 5. l'uldiched tuun51dy. Publication Ultra: Lne .i, r. P to U Streets. l'hl lndolpllla 32. Pa. Entered as set matter 
s 

Ai d class u rr September 27. 1948, at the poor re et Phtl.delpbla, Pa., under the Act of March e. 1878. SUBSCRIPTION RATES: In U. S. d Canada, in L. S. poeseulOns. Mealco. South and Central American countries. $3.50; $0.00 for two yearn; ;8.00 Tor three seam; emote coptes 80e. AU other foreign countries $4.50 year. $8.00 for two yen. $11.00 for three years. Allot. une month for change of address. When ordering a change please furnish en address stencil Impression from recent wrapper. RADCRAFT PUBLICATIONS, INC. Hugo Genuinek, Pros.: M. H Gernsback. Vice- Pres.; U. Allow. See'y. ,,Iteut l'Wyrtgbl. Mitt. In It; I.l,r,s (t 1`ebll, anon,. Isle. 'rill an,1 Illustra51un1 nm,t 11,15 In' r.gN.,.lurrd wsumut 
p - tun of copyright uwaere. 
EDITORIAL and ADVERTISING OFFICES, 25 West Broadway, New York T. N. Y. 'rei. REetor £ -8090. BRANCH ADVERTISING OFFICES: Chicago: 308 W. Washington Street. Telephone RAndolph 8 -7305. Les Angeles Ralph W. Harker. 1127 Wilshire Itivd, Tel. MA 4 -1271. San Fenelseo: Ralph W. Harker, 582 Marker St., Tel. (IArSdd 1 -2481. FOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co., Ltd., London E.l'.4. Auatrali.: McGill`s Agency. Melbourne. France: Rrentanó s, Paris 2e. Holland: Trileetron. Reemstede. Greece: International Hook & News Agency, Athens. Se. Africa: l'entrai News Agency, Ltd.. Johannesburg: Cpetown; Durban. Natal. Universal Boo Agency. JOhannelburg. Middle East: Stelmateky Middle East Agency, Jerusalem. Indi-: Musli Gupta (Distributor. Co.. Calcutta. Broadway News ('entre, Radar, Bombay R14. K. L. Kannappe Modeller. Madras 2. Parkista.: Paradise Book Stall, Karachi 8. 

Editorial and Executive Offices: 

25 West Broadway, New York 7, N. Y. 
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Gives customers a new 
appreciation of your 
service facilities 

Helps you avoid "cut- 
throat" price competition 

"Your .\loncv's \ \'orth in Good 
Radio and Television Service" is 
the title of this new 16 -page book- 
let now made available by the mak- 
ers of Sprague Capacitors and 
Koolohm Resistors for distribu- 
tion to your service customers and 
prospects under your own name.' 

Profusely illustrated, finely lith- 
ographed in two colors, the book- 
let will help you win customers, 
justify fair service prices and meet 
"cut throat" competition that is 
springing up on all sides. It tells 
set owners about the complexities 
of today's radio and television 
equipment and about the extensive 
service facilities needed to keep re- 
ceivers in first class working order. 

In short, it is a book designed 
to win confidence for you by show- 
ing customers how complicated 
the work really is and by proving 
to them exactly 
how and why 
good service 
work com- 
mands a fair 
price. 

Write for 

FREE 
SAMPLE 

Sprague Products Company, 
81 Marshall Street, 
North Adams, Mass. 
Please rush free sample of the new booklet 
"Your Money's Worth in Good Radio and Tele- 
vision Service" and tell me how I can obtain 
additional copies for distribution to my service 
Customers. 

Name 

Address 

City, Zone, State 

1 

r 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


You receive complete standard equip- 
ment, including latest type High -Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 

You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments -at home -on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads. 

SIGNAL GENERATOR 
You construct 
the Transitron 
Signal Genera- 
tor shown here. 
demonstrating 
Transitron prin- 
ciples in both 
R.F. and A.F. 
stages. You 
study negative 
type oscillators 
at firsthand. 

AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio - 
frequency sig- 
nals for modu- 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

O 
T.R.F. 

1r RECEIVER 
You build several 
T.R.F. Re- {© ceivers, one 

of which, a 4- 
tube set, is shown 

here. You learn construction, align- 
ment, make receiver tests, and do 
trouble shooting. 

FEBRUARY, 1950 

and ELECTRONICS 

Master 411 phases 

Get Complete Training. You Receive and Keep All Tubes, 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 

and Unlimited Opportunities 
in JOBS LIKE THESE: 

Business of Your Own 
Radio Manufacturing, Sales, Service 
Broadcasting, Telecasting 
Television Manufacturing, Sales, Serv- 

ice 
Laboratories: Installation, Maintenance 
of Electronic Equipment, 
Electrolysis, Call Systems 
Garages: Auto Radio Sales Service 
Sound Systems and Telephone Corn - 

panies; Oil Well and Drilling Com- 
panies; Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 
leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in check- 

ing parts and circuits 
Experiments with audio oscillators 
Advanced trouble- shooting ... and many, many others 

Complete Training by Practical 
Resident Trade School, Est.1905 
The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

YOU 
LEARN BY 

DOING 
You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step -by -step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. 

ll or part f their training with spare 
time earnings! 

DON'T DELAY! The Radio- Television 

Industry needs trained men NOW! 
For quick action, 
mail coupon 
today and we'll 
rush you full in- 
formation. 

t ' , 

APPROVED 
FOR 

VETERANS! 
Check coupon below 1 

NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. EST. 1905 

rrf ry, 

1Ili-Ì`f'" ìltiìl; 

FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. RE -2 Mail in envelope 
4000 South Figueroa Street or paste on 
Los Angeles 37, California penny postal. 
Send me your FREE book "Your Future in Radio" and 
the sample lesson of your course. I understand no sales- 
man will call on me. 

NAME. 

ADDRESS 

CITY ZONE ...__.__.STATE ._._ 
Check here if Veteran of World War II 

www.americanradiohistory.com
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Picture cnd I 
Sound IF and 
Video Coils -Kit 
=204X1 contain- 
ing 15 coils for 
picture and sound 
if stages, and 
video cicuits. 

Type 208T2 I 
Vertical Blocking - 
Oscillator Trans- 
former- Generates 
60 -cps pulses to 
drive vertical - 

discharge tubes. 

Type 204T2 
Vertical Deflec 
tion Output 
Transformer -For 
vertical- deflection 
circuits using 
RCA-201D1, 
201D3, or 201 D12 
Deflecting Yoke. 

Type 203R1 
Horizontal Oscil- 
lator and Syn- 
chronizing Control 
Coil- Permeabil- 
ity tuned center - 
tapped oscillator 
coil. 

paworl 

. 

Types 20101, 
201D3, and 
201012 Deflect- 
ing Yokes -For 
RCA kinescopes 
10BP4, 12LP4, 
and 16AP4. 

Type 20303 1 
lon -Trcp Magnet 
-For se with 
kinescopes which 
utilize ion -trap 
guns and operate 
with anode poten- 
tials of 7 to 14 
kilovdts. 

$ Type 20201 
Foc -.sing Coil - 
For kinescopes 
suci os the RCA - 
1011P4 operating 
at anode poten- 
tia's up to 10 
kilovolts. 

Type 211T5 7 
Horizontal - 
Deflection-Out - 
put and High - 
Voltage Trans- 
former -For pulse 
operated power 
supplies up to 
13.5 kilovolts. 

Type 208T3 
Horizontal Block- 
ing Oscillator 
Transformer - 
Designed to drive 
the grids of the 
horizontal dis- 
charge tubes. 

$ Picture IF Trans. 
formers -Type 
202K5 to 202K11 
-Seven coils for 
stagger -tuned IF 

systems such as 

used in RCA TV 
receiver models 
87241, 87243, 
81244. 

Type 201R4 
Width Control - 
For controlling 
picture width in 
receivers using 
RCA -16AP4 
kinescopes. 

Type 203L5 
Video- Circuit 
Trap -A 4.5- 
megacycle video - 
circuit trap de- 
s gned to operate 
ii the plate -circuit 
cf the first video 
amplifier. 

Q //íÁ11 ICA TV COMPONENTS COST NO MORE 

THEY CUT DOWN SERVICE RETURNS, 
AND INSURE SUPERIOR PERFORMANCE 
RCA television components are "Originals," devel- 
oped by famed RCA television engineers, and 
specifically designed to work with the tube types 
and -circuits used in the top television receivers in 
the field. Millions of RCA TV Components are in 
use today. Play safe ... replace with RCA "Origi- 
nals." Use them in your shop. 

GET YOUR FREE COPY OF THIS 
COMPONENT DIRECTORY 

Tells at a glance the type 
numbers of RCA TV Compo- 
nents for replacement in 214 
television sets of 38 manufac- 
turers. Only guide of its kind! 
Get yours today from your 
RCA Distributor. 
(Specify Form SP- 1006.) 

RADIO CORPORATION of AMERICA 
ViAlk ELECTRON /C COMPONENTS HARRISON. N. J. 

RADIO -ELECTRONICS for 
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Are You Prepared for a 

Good Paying lob in Television? 

The future belongs to those who prepare 

for it. This school gives you up -to -date technical 

training required to help you step ahead! 

By 
E. H. RIETZKE 

President CREI 

YOUR future success can best be 
assured by the steps you take 
today to prepare for it. No field 

offers a properly qualified young man 
greater opportunity than Teleyision. 
But it takes technical training to land 
the good -paying jobs. Authorities 
are agreed that the one sure way to 
acquire this training is from a good 
school. 

How can a young man select a 
"good school ?" By its reputation in 
the industry . the professional 
standing of its faculty.... the quality 
of its courses . . . the personalized 
help it offers ... the length of time 
it has been in existence ... and its 
accomplishments. 

CREI invites investigation and com- 
parison. An accredited technical 
institute founded in 1927, CREI's 
home -study graduates today fill im- 
portant engineering, research, and 
radio -TV posts throughout the indus- 
try. While CREI makes no job 
promises to its graduates, the CREI 
Placement Bureau generally has on 
hand more requests than it can fill. 
During the war CREI trained thou- 
sands of technicians for the Army, 

FEBRUARY, 1950 

Navy and Coast Guard. Hundreds 
of thousands of special CREI tech- 
nical texts were used in the Navy's 
own training program. Leading in- 
dustrial firms -RCA Victor, United 
Air Lines, TWA, Pan American Air- 
ways, All- America Cables & Radio, 
Inc., Sears Roebuck & Co., to name 
only a few -have CREI group train- 
ing programs now in operation. 

CREI, through home study, offers 
practical technical training, starting 
with basic principles, going step -by- 
step through the more advanced sub- 
jects of TV and its related fields. Each 
student receives continuous attention 
and assistance to meet his special 
needs. You learn about Optics; Pulse 
Techniques; Deflection Circuits; RF, 
IF, AF and Video Amplifiers; FM; 

Television technicians are in 
demand -in stations. factor- 
ies, research labs: in instal- 
lation and trouble -shooting 
jobs. And the opportunities 
are increasing daily. 

I{cceiving Antennas; Power Supplies; 
Cathode Ray, Iconoscope, Image 
Orthicon and Projection Tubes; UHF 
Techniques, TV Test Equipment, etc. 
SEND FOR FREE SAMPLE LESSON 
and see for yourself how interesting 
it is to study at home and increase 
your income. Mail the coupon below 
and receive "The Orthicon and Image 
Orthicon." This lesson describes the 
development, theory and operation of 
the orthicon and image orthicon TV 
camera tubes. 
Veterans: CREI Training Available 
Under G.I. Bill. For most veterans 
July 25, 1951, is the deadline. Act 
now! 
The Three Basic CREI Courses: 
Practical Radio Engineering (funda- 
mental course in all phases of radio - 
electronics) ; Practical Television En- 
gineering (specialized training for 
professional radiomen) ; Television 
and FM Servicing (st,eamlined course 
for men in "top third" of field). 
Also available as Residence School 
Courses. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1428, 16th & Park Rd., N. W. Washington 10, D. C. 

Gentlemen: Send me FREE SAMPLE LESSON and booklet, "Your Future in the New 
World of Electronics," together with details of your home study training, CREI self - 
improvement program and outline of course. 1 am attaching a brief resume of my experi- 
ence, education and present position. 

Check the Field of Greatest Interest: PRACTICAL TELEVISION ENGINEERING. PRACTICAL 
RADIO ENGINEERING. TV, FM L ADVANCED AM SERVICING. AERONAUTICAL RADIO 
ENGINEERING. BROADCAST RADIO ENGINEERING (AM, FM, TV). RADIO- ELECTRONICS 
IN INDUSTRY. 

NAME _.._____..._...._AGE 

ADDRESS -------- --- Send details on Resi- 
CITY ZONE STATE dente School. 

I am entitled fo 
training under G.I. Bill. 

www.americanradiohistory.com
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R OSCILLOSCOPE !* 
1 

I 

1 

Combo nes two essential 
instruments needed in 
TV testing -align- w A ment- service. A cot. 6 vs 
plate ObeiliOSCOPO and 
a complete sweep gen- eraterthatcan be used ' M 
independently. 05011. 
loseope also has its own 
variable linear sweep. 
Sinusoidal sweep with 
phasing control for use with internal RF sweep gen orator when testing band pass characteristics. Syn- chronization provision for either internal positive, external or line frequency. 
External lack provided for trace blanking. Requires 
IO volts of negative pulse to blank a normal intensity 
level trace. 
Independent sweep generator has a Center frequency 
eeeee of 1.5 to 45 megacycles giving choice of any 
IF frequency desired. The band width can be varied 
continuously fret. 0.5 KC to 7 MC. 
Attenuation of RF is continuously variable from 0 to 
500 millivolts and the output is applied through low 
loss coaxial cable. 
Traveling detector probe is Included for observing 
signal at any point of the RF Circuit under test. 
105.130 v. 50.80 cy. Wt. 25 lbs. Size 14 x 8 x 12i 
inches. Finished in hammertoes grey. Supplied with 
tubes, probe. coaxial output cable and operating in- 
structions ready to operate. 

1 

1 

Net 
$121.50 Price 1 

NEW 

DYNATRACER 

MODEL 

777A 

$41.50 

N[T PRICE 

The 
One Outstanding Signal Tracer ' The answer to speedy accurate Trouble Shooting 

New Model 777A dynatracer is such a masterpiece in 
Iengineering design that it is sweeping the nation 
in enthusiastic acceptance. 
New design ultra sensitive instrument permits detect. 
ing signal and any distortion or variation with either 

Ior both meter and speaker at any point in any receiver 
or electronic circuit. Traces what happens at any and 
every point from antenna. through each stage of rf- 
-f -a -f to speaker. No Poaching or changing channels. 

The best and simplest way to solve problems of 
INTERN ITTA NTS- NOI SE-OP ENS- SHORTS- 
LEAKS- DISTORTION, ETC. 
Frequency Range -Up to 160 Megacycles. 
Gain measurements made by accurate meter indica- 
tions instead of unealibrated magie eye indicators. 
Negli Bible outside pick up of noise and hum negli- 
gible disturbance to circuit -input capacity only 3 
micromierofarade. 
Attenuation -10.000 to I with ladder attenuator and 
a vernier control. 
Sensitivity -10.000 microvolts for full Hale deflec- 
tion of meter or 200 microvolts per division. 
Tubes -6AU6- 6ÁT6 -6A05 -6x4 and 11434 crystal 
rectifier. 
Alnico 5 magnet speaker. 
MICROPHONES and PICKUPS tested through 
special lack provided. 
Automatic control switch- either speaker or meter- 
both or standby. 
Beautiful hammortone grey steel panel and case with 
new design probe. A high quality instrument in every 
detail. For 105 -135 volts operation 50 -60 cycles. Site 
65d x 13i v II -. Weight 9!i lbs. 

by it from your jobber. 
WRITE FOR CATALOGUE 2RC 

1 

1 

1 

1 

RADIO CITY PRODUCTS CO., INC. 

152 West 25th Sf. NEW York 1, N. Y. 

The Radio Month 
RADIO RELAY LINKS are being used 
to send television network programs to 
central and northern New York cities, 
the Long Lines department of the 
American Telephone and Telegraph Co. 
announces. The programs are carried 
from New York to Albany by co-axial 
cable and take to the air from there. 
Four radio relay stations have been 
constructed between Albany and Syra- 
cuse - at Rotterdam, Cherry Valley, 
Deerfield, and Sullivan. These buildings 
are of square, concrete design and are 
60 feet in height. At their tops are the 
10- foot -square horn -shaped antennas 
which receive and beam the video 
signals along the path. 

Syracuse -bound telecasts will be 
channeled to the Long Line offices in 
the New York Telephone Company's 
Albany building at 158 State Street by 
the co -axial cable. They will then be 
beamed on a line -of -sight path by an- 
tennas which have been installed on a 
60 -foot tower on top of the building, 
to Rotterdam, which is located 21 miles 
away. 

After the Albany- Rotterdam hop, a 
thirty- two -mile jump lies ahead to 
Cherry Valley. Close to 33 miles sep- 
arates Cherry Valley from Deerfield 
and the distance between there and 
Sullivan is 40 miles. Slightly over 
twelve miles lie between Sullivan and 
Syracuse. Schenectady is served out of 
Rotterdam by a seven -mile link and 
Utica out of Deerfield by a three -mile 
jump. 

IONIC ENERGY is being used to pro- 
duce winds of formerly unheard -of ve- 
locities in a wind tunnel at the Univer- 
sity of Michigan, Science News Letter 
reported last month. 

The equipment consists simply of an 
electric arc generated between a copper 
cylinder and a surrounding copper ring. 
Application of a strong magnetic field 
causes the arc to rotate like a wheel. 
The rotating motion of the arc causes 
the air in the tunnel to revolve at ex- 
tremely high speeds as it is dragged 
around with the arc. 

This ionic tunnel can produce winds 
with velocities five to ten times the 
speed of sound (normally about 760 
miles per hour at sea level). A small 
model is at present in use and a larger 
one will be built shortly. It will be used 
with artificially reduced pressure to 
simulate conditions in the earth's upper 
atmosphere. 

TELEVISION TRADE SHOW and 
fifth annual "Television Institute" will 
be held in New York City February 6 
through February 8. The event, which 
will be held at the Hotel New Yorker, 
is expected to attract 50,000 persons, 
according to Irwin A. Shane, general 
chairman. 

Panel speakers will include industry 
leaders, sponsors, advertising men, film 
and program producers, engineers, and 
educators. Some 500 representatives of 
the film industry will also be present 
for the annual Television Film Confer- 
ence, which, though combined with the 
Television Institute, will hold its own 
sessions February 8. 

HIGH- DEFINITION TV broadcasts 
began last month in Paris. The 819 -line 
standard (described in the March 1949 
issue of RADIO -ELECTRONICS) is being 
used. The power of the new transmitter 
will gradually be stepped up to serve 
a larger area as more and more of the 
necessary receiver converters become 
available. 

ELECTRON MICROSCOPES may be 
subjecting their users to dangerous 
doses of X -ray radiation. This discov- 
ery was made recently at the Uni- 
versity of California at Los Angeles by 
Drs. Louis B. Silverman, Sylvia B. El- 
liot, and M. A. Greenfield, in the course 
of a general radiation survey of the 
atomic energy project at the medical 
school. 

Detection instruments showed radia- 
tion at the intermediate viewing port 
of 70 milliroentgens per hour. The max- 
imum radiation exposure permitted at 
the atomic energy project is only 50 
mr per day. The scientists report that 
the radiation is caused by the electron 
beam striking metal parts of the in- 
strument and the accidental use of or- 
dinary instead of lead glass in the 
viewing ports of a few of the instru- 
ments. 

They suggest that other electron 
microscopists survey the radiation from 
their instruments to determine whether 
X -ray intensity is above the biological 
safety level. 

MAGNETIC SOUND TRACKS were 
used by Universal Pictures last month 
to make the first full -length feature 
( "Confidential Squad ") ever recorded 
on magnetic tape. Heretofore, the sound 
had been recorded optically on film, a 
high -cost, delicate process. The record- 
ings for the new picture were made on 
35 -mm film coated with magnetic mate- 
rial, then dubbed (after editing) to 
standard film. 

NEW ELECTRONIC COMPUTER 
was revealed last month by the Boeing 
Airplane Co. It will be used to study 
the probable flight of war missiles. The 
new machine is an analog computer 
which shows its results as a series of 
rapidly moving dots on an oscilloscope 
screen. A high -speed motion -picture 
camera photographs the dots, the film 
then becoming a permanent record for 
retention. 

V.H.F. RADIO will be used to com- 
municate with an elevator in the new 
British television station at Sutton 
Coldfield, near Birmingham, England. 
The elevator will run inside the sta- 
tion's 750 -foot mast, between ground 
and the 600 -foot level. 

The station, England's second, which 
started operation December 17, 1949 
will cover the British Midlands, serv- 
ing an estimated 6,000,000 people. Its 
vision transmitter has a power output 
of 35 kw and works on 61.75 mc, while 
the sound transmitter works on 58.25 
mc with a radio -frequency power out- 
put of 12 kw. 

A third television transmitter, to 
serve the north of England, is under 
construction. 

RADIO- ELECTRONICS for 
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The Radio Month 
IRE OFFICERS for 1950 are Raymond 
F. Guy, president, and Sir Robert Wat- 
son-Watt, vice- president, the Institute 
announced recently. 

Raymond F. Guy 

Mr. Guy is currently manager of ra- 
dio and allotments engineering for the 
National Broadcasting Co. and is one 
of the industry's first broadcast en- 
gineers. He became a member of the 
staff of WJZ, the country's second li- 
censed broadcast station, in 1921, when 
it started operations. He has been with 
the National Broadcasting Co. since 
1929, and has participated in many in- 
ternational radio conferences. 

Sir Robert Watson -Watt is one of the 
world's outstanding workers in the field 

Robert Watson -Watt 

of radar, and has been deputy chair- 
man of the radio board of the British 
cabinet as well as scientific adviser on 
telecommunications for the British Air 
Ministry. He was the recipient in 1947 
of the IRE Fellow Award for his "early 
contributions to radio and his pioneer- 
ing work in radar." 

The IRE Directors for 1950 -51 are 
William H. Hewlett of Hewlett -Pack- 
ard, and James McRae of Bell Tele- 
phone Labs, directors -at- large; and 
regional directors Professor Herbert J. 
Reich of Yale University, North At- 
lantic region; Professor Ferdinand 
Hamburger, Jr., Johns Hopkins Uni- 
versity, Central Atlantic region; John 
D. Reid, Crosley Division of Avco Mfg. 
Corp., Central region; Professor Austin 
Eastman, University of Washington, 
Pacific region. 

FEBRUARY, 1950 

HARBOR RADAR was inaugurated 
in the port of Baltimore December 13th 
last, making Baltimore the first United 
States Atlantic coast port to have radar 
as an aid to merchant shipping. It was 
preceded only by Long Beach, Calif. 
(RADIO -ELECTRONICS, January, 1949, 
page 95) and the world's first civilian 
harbor radar installation at Liverpool, 
England (RADIO -ELECTRONICS, Decem- 
ber, 1948, page 22). 

The Baltimore installation will have 
more advanced features than the first 
two stations. It will work with a radio- 
telegraph station and the ship -to -shore 
phone, all in one building. Besides aid- 
ing ships to dock in foggy weather and 
advising them as to objects in their 
immediate vicinity, it will help to find 
convenient anchorages. 

OVERLOADED POWER LINES dur- 
ing popular program periods is a new 
television complaint. The additional 
drain of large numbers of tele receivers 
in certain areas and housing projects 
already running close to the load limit 
is sufficient to reduce voltage appre- 
ciably. The television pictures come 
down in size proportionately. One hous- 
ing project resident reports, "Between 
5 and 9 pm I get a fine 7 -inch picture 
on my 10 -inch screen." 

RADAR PROBES HUMAN BODY 
A new technique developed at the 

Naval Medical Research Institute in 
Washington, D. C., uses a radar -like 
device to detect gallstones, bullets, shell 
fragments, bits of glass or wood, or 
other foreign matter in the human 
body. 

Ultrasonic energy is transmitted by 
a crystal transducer into the body by 
placing the transducer against the skin. 
The waves are reflected by bones and 
by anything, else whose acoustical prop- 
erties are different from those of sur- 
rounding tissues. The reflected waves 
are fed to an oscilloscope. A foreign 
body which may or may not be visible 
by X -ray appears on the screen as an 
"echo," very much like the pip caused 
by an aircraft in radar detection. The 
distance of the echo pip from the inci- 
.t7ent pip shows the depth of the object. 

CONGRESS BY TELEVISION was 
proposed last month by Senator Alex- 
ander Wiley, Wisconsin Republican, as 
a method of decentralizing government 
in case of atom -bomb attack. Under the 
proposal, senators and representatives 
would disperse to 30 or 40 points at 
which television receiving and trans- 
mitting apparatus would permit them 
to vote and participate in discussions. 

JAPANESE radio receivers have 
reached an all -time high of 7,592,625, 
the Broadcasting Corp. of Japan an- 
nounced last month. There were almost 
this many in 1944 but bomb destruction 
reduced the number by a little over 2 
million. The present number of receiv- 
ers means that about 42% of Japan's 
16 million households are "radio homes." 
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SERVICEMEN! 
We'll Prove You'll Save 

Time & Earn More with 

PH OTO FACT ! 

We'll send you absolutely 

any PHOTOFACT Folder 
listed in the Photofact Cumulative Index 

NOW -learn for yourself -at our expense- 
how PHOTOFACT makes your service work 
quicker, easier, more profitable! Examine an 
actual PHOTOFACT Folder. Use it. You'll learn 
first -hand why this indispensable service data 
is used daily by over 35,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACT'S out- 
standing advantages: completeness, accuracy, 
uniformity and ease-of-use at the lowest cost 
to you! PHOTOFACT alone is the only radio 
service data prepared from laboratory analy- 
sis of the actual equipment. Nothing in the 
field equals PHOTOFACT. Know the facts -get 
your FREE Folder now. Examine it -use it- 
compare it -learn why no modern service 
shop can afford to be without PHOTOPACr! 

r 

NOTE: This FREE offer is limited to Service 

Technicians. Attach coupon below to your 
letterhead and mention the name of your 

jobber. If you have no letterhead, send cou- 

pon to your jobber. Experimenters and 

others may obtain the Photofact Folder by 

remitting 50c. 

HOWARD W. SAMS 8 CO., INC. I 

2201 E. 46th St., Indianapolis 5, Ind. I 

Send FREE Photofact Cumulative Index 

Send Full Easy -Pay Derails 1 

J 

I am a Service Technician: 
Send FREE Folder for set model 

I am an Experimenter: 
Send Folder for set model 
(50c enclosed) 

Name 

Address 

City Zone... .State 
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OAK RIDGE 

FOR FIELD OR BENCH WORK ... 
miniatures 

work like GIANTS for You! 
EASIER, FASTER, MORE PROFITABLE 

TV -FM SERVICING.. at lowest cost! 

Pap.. tuarealtTCM 

044 Feat .1101XX 111 

ac I 

i!Ñ slfldul l,Wdth!.kL o,1,5. 

OAK RIDGE 10 -in -1 MINIATURE 11 

TV -FM SIGNAL GENERATOR 
Pinpo!nts any signal failure from antenna to CRT e 
speaker in 2 minutes not! Incorporates 3 separate 
tuning bands and modulation output and attenuotor 
for TV & FM. Generates a signal to perform as corn 
plate . 

RF, OSC. and Miter (lit Det I Teter Video IF Tester Audio 1 

Tester Video & Audio 2nd Detector Tester Video 8 Audio Amal 
r Tee Sound Trop Ahaner or Te. Adjacent Adiar t Pie Trap 

Aligne r Te, 

n M«lie, 
Generator Antenna Orientation Team 

n stns S . yTesler 

You get ALL TEN IN ONE with this extremely adapt- 
able precision -made Model 103! Size: 5'.x4x2! ,.'. 
Dealer's Net 529.95. 

OAK RIDGE 7 -in -1 MINIATURE 
TV -FM -AM SUBSTITUTION TESTER 

Which of these Servicing Aids do You Need Most? 
Test Speaker Without Transformer Test Speaker With Transform. 
paper Condenser Sab,htutor Eleetralytic Condenser Substitute 
Heed Res 

« 
Sub,li Variable Potentio meter Subniete 

Signal Audio SignT,« , for Video, Audio & Sweep Circuits in TV, FM, 
AM, Audio Amptih.,s, etc 

You get ALL SEVEN IN ONE with the versatile, pre- 
cision -made Model 101! Site: 5'. x 4 x 2'." 
Dealer's Net $16.25. 

OAK RIDGE 

3 -in -1 

MINIATURE 
TV HIGH 

VOLTAGE 

TESTER 

Accurate y checks all high voltages in any direct -view o 
projection TV set. Has precision 10,000 ohm /volt move 
ment, th ee scales. 0 -50OV, 0-15KV, 0-30KV. Complete 
with special high voltage test lend. Size: 5'. o 4 s 2':" 
Dealer's Net $14.95. 
Boost your efficiency and earnings! Ask your parts 
jobber for these amazing new MINIATURES todayl 

Write for free Catalog T -E 

OAK RIDGE PRODUCTS 
239 EAST 127th STREET NEW YORK 35, N. Y. 
Monulacturing Division of VIDEO TELEVISION, INC. 

Makers of the famous OAK RIDGE Patented 
SNAP -LOCK TV -FM Antennas and Accessories. 

radio Business 
RCA Victor, Harrison, N. J., has de- 

veloped an electron -tube carton which 
features an ingenious new sleeve insert 
to provide greater protection against 
handling damage. 

The new "snug -fit" tube carton, in 
addition to "preserving the quality built 
into the tube at the factory," the com- 
pany said, "permits easier shelf identi- 
fication of tube types and presents a 
more attractive appearance." 

The carton -insert is a cone -shaped 
cardboard sleeve into which the tube is 
inserted by hand. The wide ends of the 
sleeve fold inward to lock the tube in 
place. To extract the tube, the folded 
ends are simply flicked outward. The 
tubes are held so securely that even a 
vigorous shaking will not cause move- 
ment or rattling of the tubes in the 
carton. For quick identification and se- 
lection of tubes, type numbers are 
printed in large figures on the outside 
flap of the new carton. The new snug - 
fit sleeve will be used for conventional 
glass and metal types. A corrugated 
sleeve will be used as the insert in the 
new carton for miniature types. 

The Parts Distributors Show of 1950, 
to be held in Chicago, May 23, 24, and 
25, will feature a three -day conference 
and clinic on sales and merchandising. 

Nationally known keynote speakers 
on each of the three days will be fol- 
lowed by other authorities on each 
topic, selected from the electronics in- 
dustry. 

Tuesday afternoon, May 23, the pro- 
gram will feature sales and merchan- 
dising. It will be in charge of Les A. 
THAYER, of Belden Mfg. Co., Chicago, 
and JACK A. BERMAN of Shure Bros., 
Inc., Chicago. 

On Wednesday afternoon, a program 
on inventory control will be in charge 
of JGHN F. RIDER of John F. Rider 
Publisher, New York, and H. L. DAL.S, 
of H. L. Delis, Inc., New York. 

Financial management will be the 
topic of the Thursday afternoon pro- 
gram, under the direction of WILLIAM 
O. SGHONING, Lukko Sales, Chicago, 
and HOWARD W. SAMS, of Howard W. 
Same & Co., Indianapolis. 

Portfolios of material to supplement 
the daily discussions will be provided 
for all distributors attending the meet- 
ings, it was announced. 

A detailed practical discussion of 
every phase of merchandising, sales, 

inventory control, and financing of in- 
terest to distributors is on the agenda. 
Case histories and actual experiences of 
distributors will be analyzed as illus- 
trations, with a questions- and -answers 
period to follow each talk. Charts, films, 
and animated scale models will be used 
to demonstrate problems in display and 
inventory control. 

Hytron Radio and Electronics Corpo- 
ration of Salem, Mass., reported for the 
six months ended June 30 a net profit of 
$247,977, equal to 43 cents a share. For 
the same period of last year, the net 
profit was $47,598, or 8 cents a share. 

The Radio Manufacturers Associa- 
tion, Washington, D. C., reported that 
sales of cathode -ray tubes for television 
receivers during the first nine months 
of 1949 were nearly double the value of 
such sales during the entire year of 
1948. Sales of picture tubes totalled 
2,129,210 units valued at $62,525,446 in 
the first three quarters of 1949, com- 
pared with 1,309,176 units valued at 
$33,459,554 in the full year of 1948. 

The sharp trend toward larger pic- 
tures in television receivers was re- 
vealed in the breakdown of sales to 
equipment manufacturers. In the third 
quarter 65% of the picture tubes sold 
to set manufacturers were 12 inches or 
larger, whereas in 1948 they repre- 
sented only 6% of sales to set manu- 
facturers. 

RMA member -companies reported 
shipments of 503,352 television receiv- 
ers to 49 cities and a few unspecified 
areas during the third quarter of 1949. 
At the beginning of October, 2,209,724 
television receivers had been shipped. 

Third -quarter shipments brought to- 
tal TV set shipments by RMA members 
for the year 1949 to 1,255,346. The 
RMA reports represent about 80% of 
total industry shipments of television 
receivers. 

John F. Rider Publisher, Inc. of New 
York announces Rider Manual Volume 
XX, the latest volume in the series of 
manufacturers' authorized data, as a 
January, 1950, publication. 

Manufacturers' servicing data on 
AM, FM, and auto receivers and record 
changers give complete coverage as of 
the publication date. A "How It Works" 
book with cumulative index for Vol- 
umes XVI through XX is another prom- 
inent feature. 

All pages are filed in their proper 
places, making the volume available 
for immediate use on the service bench. 

Built -in TV Antennas are not efficient 
and work in only a minority of loca- 
tions, according to a survey of dealers 
in three cities, Chicago, Philadelphia, 
and New York, conducted by Retailing 
Daily. Dealers report that the public 
has responded to advertising, but that 
their own experiences show that the 
safer course is to steer customers 
toward conventional installations when 
possible. Even the usual indoor anten- 
nas appear to give better and more 
consistent performance than built -ins. 
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NO (,4/F 
Build and Keep 

Big Screen Top Quality 
Television Receiver at Home 

as You Prepare for a 

Profitable job in 

II 

Choice of 10, 12'/2 or 16 inch picture tube 
Now you can get this amazingly prac- 
tical aid for learning Television at 
home, to help you get started toward 
FASCINATING WORK . . . GOOD 
MONEY . . . a THRILLING FUTURE - 
in a real job, or your own sales and 
service business. When you complete 
our regular home training- described 
below -you can build and keep a top 
quality commercial -type Television Re- 

osdlbsceps 

ceiver. Standardized chassis is adapt- niu 
able for a 10, 1212 or 16 inch direct 
view tube that gives big, bright, sharp, 
steady pictures. This is an optional 
tra ning advantage- designed to pro- 
vide the utmost in practical "learn -by- 
doing" home training in Television. Mail 
coupon for complete details. See why 
you owe it to your "Television Future" 
to enroll for DeForest's Training, Inc. 

Mai! Coupon NOW for FREE Information! 
See how D. T. l.'s amazingly effective 
methods help start you toward a 

GOOD JOB or your OWN BUSINESS 

in one of America's most promising 
fields- including Television, F.M. Radio, 
Aviation, Train, and Taxi Radio, Broad- 
cast Radio, Industrial Electronics. Get 
modern lessons . . . plus 16 ship- 
ments of Radio -Electronic parts. Work 
over 300 experiments and projects - 
including building of (1) commercial - 
type OSCILLOSCOPE for practical 

Modern Chicago Laboratories 

If you prefer, you can get ALL 

your preparation in our new, 
Chicago training laboratories 

.. one of the finest of its kind. 
Ample instructors . . . modern 
equipment. Write for details! 

Multfineterl 

T -V circuit training, (2) 
double -range R -F SIG- 
NAL GENERATOR, (3) 
jewel- bearing MULTI - 
METER, (4) quality 6 -tube 
SUPERHET RADIO. Then 
build and keep that big 
new Television Receiver. 
Here's EVERYTHING YOU 
NEED for real laboratory 
type training . . AT 
HOME! 

Employment Service 

When you complete your train- 

ing, our effective Employment 

Service helps you get started 

toward a real future in Tele- 

vision- Radio -Electronics. 

You also use HOME MOVIES! 
a D. T. I. Exclusive! 

D. T. I. alone includes the modern, visual 
training aid . . . MOVIES . . . to help you 

learn faster, easier at home. See electrons on 

the march and other fascinating "hidden 
action " -a remarkable home training advan- 
tage that speeds your progress. 

De FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DE VRY Institution 
FEBRUARY, 1950 

You also build 
and keep this 
Professional 
Type Equipmen e 

R -F Signal 
Generato 

6 -Tube 
Receiver 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. RC -G -1 Chicago 14, Illinois 

Without obligation, give me complete facts showing how I may make my start in Television- Rodio- Electronics. 
Name 

Street 

City 

Age 

Apt 

Zone ... State 
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A N O T H E R H Y T R O N F I R S T 

/ 
Y O U ' L L B E B U Y I N G S O O N 

°NEW HYTRON 

RECTANGULAR 
all -glass 16ßP4 

Meet Hytron's space and money saver. The new Hytron 1611134. 
Revolutionary 16 -inch rectangular picture tube. Takes approximately 
same cabinet space as 12LP4. Automatically sets the pace for more 
compact and economical TV set design. You'll be seeing it ... buying 
it ... soon. 

The new 16RP4 is latest in a long series of Hytron firsts. Including: 
The GT tube. Over 50 GT types. The subminiature. Many new minia- 
tures. Special low -cost TV deflection- circuit tubes: 1X2, 6BQ6GT, 
6U4GT, 25BQ6GT. Check the 16RP4's many features. Watch for it. 
Buy the best by the leader. Buy Hytron! 

MAIN OFFICE: SALEM, MASSACHUSETTS 

With Hytron 16RP4, you 
With old -style round tube, see the picture just os 
you lose the corners. transmitted. 

Features of HYTRON 16RP4 

1 Rectangular shape permits smaller, less costly 
cabinets. 

2 Also just os short as 12LP4. 

3 Weight is approximately two-thirds that of 16. 
inch, all -glass round tube. 

4 Easy to mount. Can't roll or twist. 

5 No high- soltage isolation of tube required. 

6 Neutral gray face ... increases contrast ratio. 

7 Large viewing screen. You get the entire trans- 
mitted picture; no lost corners. Gives picture (with 
standard 3 by 4 aspect ratio) 101/4 incises by 
131/2 inches. 

Write for Bulletin E -147 giving complete data.. 
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QUALITY LINE OF 

TEST EQUIPMENT KITS 

MODERN STYLING 
Heathkits have brought a con- 

ception of beauty to laboratories and 
service benches. 

Many organizations have standard- 
ized on Heathkits to make their shops 
appear attractive and uniform. 

The panels are produced in grey and 
maroon and the modern streamline 
aluminum handles give the instruments 
a pleasant, professional appearance. 

There is waste space or false 
effort to appear in Heathkits - 
space on service benches is at a premi- 
um and the size of Heathkit instruments 
is kept a small a consistent with 
good engineering design. 

BEST OF PARTS 
You will find many famous names 

on the parts in your Heathkit. Mal- 
lory switches and filter condensers, 
Chicago Transformer Corporation 
and Electrical Assembly Transform- 
ers, Centrelab Potentiometers. Bel- 
den Coble, IRC and Allen Bradley 
resistors, G.E. tubes, Cinch and 
Amphenol sockets with silver plated 
contacts, Defiance variable conden- 
sers, Eby binding post and many 
other quality parts. The finest of 
parts are sed to assure long 
trouble -free service from Heathkits. 

KITS THAT FIT 

COMPLETE KITS 
When you receive your Heathkit, 

assured of every necessary you 
art for the proper operation of the 

instrument. 
Beautiful cabinets, handles, two - 

color panels, all tubes, test leads 
where they are necessary part of 
the instrument, quality rubber line 
cords and plugs, rubber feet for each 
instrument, all scales and dials ready 
printed and calibrated. Every Heath- 
kit is 110V 60 cy. power transformer 
operated by a husky transformer es- 
pecially designed for the job. 

PRECISION PARTS 
Wherever required, the finest 

quality V`i, ceramic resistors are 
supplied. These require no aging 
and do not shift. No matching of 

resistors is required. You 
find 
common 

r n Heathkit the same e quality 
voltage divider resistors as in the 
most expensive equipment. 

The transformers are designed 
especially for the Heathkit unit. The 
scope transformer hos two electro- 
static shields to prevent interaction 
of AC fields. 

These transformers are built by 
several of the finest transformer 
companies in the United States. 

LARGE 
EASILY READ 

CALIBRATIONS 

COMPLETE 
INSTRUCTION MANUALS 

No charts or calculations are 
necessary to use any Heathkit prop- 
erly. All scales are simply and 
plainly marked. 

The operator instantly knows the 
proper use of the instrument and 
can proceed confidently. No multi- 
plication is required as each scale 
is calibrated independently of the 
others. 

Heathkit chassis are precision punched 
to fit the quality parts supplied. The 
grey crackle aluminum cabinet and the 
two -color panels are die punched to 
assure proper fitting. 

Many builders have written marvel- 
ing at the ease with which assembly 
ca n be accomplished 

The chassis are specially engineered 
for easy assembly and wiring - there 
are no small, tight corners which can- 
not be reached-the ends of the chassis 
are left open in order that installation 
of parts and soldering can be done 
with both hands. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE- ARLAB -N Y. 

FEBRUARY, 1950 

Everyone is pleased at the thor- 
ough instructions covering the as- 
sembly of each Heathkit instrument. 
Every detail of the assembly is 
covered, together with sections on 
the use of the instrument and 
trouble shooting instructions in case 
of difficulty. Actual photos of the 
assembled instrument enable fast 
and accurate assembly, clear sche- 
matics and pictorial diagrams of 
the confusing parts such as rotary 
switches, enable the wiring to be 
completed quickly. 

IDEAL FOR SCHOOLS 
Heathkits have been adopted as 

standard equipment of many of the 
largest universities and colleges. 
The low cost plui the fact that the 
students learn by actual assembly 
make them ideal training mediums. 
Many high schools and small col- 
leges are finding that they too can 
have a modern physics and elec- 
tronics laboratory by using Heathkits. 

Some of the largest technical 
schools recommend Heathkits to their 
students as the best means of se- 
curing the necessary equipment to 
start their own shops. 

... BENTON HARBOR 20, 

www.americanradiohistory.com

www.americanradiohistory.com


 gear/tided l, r í;yf:r,..,1. 
cÿ'I.li%'. 

ARE LABORATORY 
ENGINEERED . . . 

%le NEW V- 4 qeatWeit 
VACUUM TUBE VOLTMETER KIT 

Meter scale 17% longer than average Accessory probes (extra) extend ranges to 
4) i" meter. 10,000 Volts and 100 Megacycles. 
Modern streamline 200 ua meter. Uses loo precision ceramic divider resistors, New modern streamline styling. Modern push -pull electronic voltmeter 
Burn -out proof meter circuit. circuit. 
24 Complete range Electronic AC circuit. No current drawing Isolated probe for dynamic testing. rectifiers. 
Most beautiful VTVM in America. Shatterproof plastic meter face. 

The new Heathkit Model V-4 Vacuum Tube Voltmeter has dozens of improvements. A new modern streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact potential and provides greater accuracy. New simplified switches for quicker assembly. New snap -in 
battery mounting is on the chassis for easy replacement. 

The Heathkit VTVM- is the only kit giving all the ranges. Check them - DC and AC full 
scale linear ranges of 0 -3V, 0 -10V, 0 -30V, 0.100V, 0 -300V, 0 -1000V and can be extended to 
0 -3000V and 0- 10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six 
ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset 
to zero center for EM alignment. 

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other audio measurements. 
The new instruction manual features pictorial diagrams and step -by -step instructions for easy 

assembly. The Heathkit VTVM is complete with every parr - 110V transformer operated with 
rest leads, tubes, light aluminum cabinet for portability, giant 41/2" 200 microamp meter and 
complete instruction manual. 

Order now and enjoy it this entire season. Shipping weight 8 lbs., Model V -4 

lieu, geeet 
HANDITESTER KIT 

9eatuus 
Beautiful streamline Bakelite 
case. 
AC and DC ranges to 5,000 
Volts. 
l °° Precision ceramic resistors. 
Convenient thumb type adjust 
control. 
400 
movement. 

meter 
t. 

Quality Bradley AC rectifier. 
Multiplying type ohms ranges. 
All the convenient ranges 10.30- 
300- 1,000 -5,000 Volts. 
Large quality 3" built -in meter. 

A precision portable volt-ohm- milli- 
ammeter. An ideal instrument for 
students, radio service, experi- 
menters, hobbyists, electricians, 
mechanics. etc. Rugged 400 ua 
meter movement. Twelve complete 
ranges, 

Easily 
dividers for com- 

racy. Easily assembled from com- 
plete instructions and pictorial dia- 
grams. An hour of assembly saves 
one -half the cost. Order today. 
Model M -1. Shipping wgt., 2 lbs. fl 

THE FINEST VTVM KIT AVAILABLE 
FOR THIS PRICE. 
Accessory: 10,000V high voltage probe, No. 310, $4.50. 
Accessory: RF crystal diode probe kit extends RF range 

to 100 Mc., No. 309, $6.50. 

r:. o 

o 
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TEST INSTRUMENT KITS 

PUSH -PULL EXTENDED RANGE 

50 5" OSCILLOSCOPE KIT 

WGed-hK¡t 5.G.R 

OSCILLOSÇOPE 

The first truly television oscilloscope. 
Tremendous sensitivity 06 Volt RMS per inch deflection. 
Push -pull vertical and horizontal amplifiers. 
Useful frequency range to 71/2 Megacycles. 
Extended sweep range 15 cycles to 70,000 cycles. 
New television type multivibrator sweep generator. 
New magnetic alloy shield included. 
Still the amazing price of $39.50. 

The new 1950 Push -Pull 5" Oscilloscope has features that seem 

impossible in a S39.50 oscilloscope. Think of it - push -pull 
vertical and horizontal amplifiers with tremendous sensitivity only 
six one -hundredths of a volt required for full inch of deflection. 
The weak impulses of television can be boosted to full size on the 
five -inch screen. Traces you couldn't see before. Amazing frequency 
range, clear, useful response at 21/2 Megacycles made possible by 
improved push -pull amplifiers. Only Heathkn Oscilloscopes have 
the frequency range required for television. New type multi. 
vibrator sweep generator with more than twice the frequency range, 
15 cycles to 70.000 cycles will actually synchronize with 250,000 
cycle signal. Dual positioning controls will move trace over any 
section of the screen for observation of any part. New magnetic 
alloy CR tube shield protects the instrument from outside fields. 
All the same high quality parts, cased electrostatically shielded 
power transformer, aluminum cabinet, all tubes and parts. New 
Instruction manual now has complete step -by -step pictorials for 
easiest assembly. Shipping weight, 25 lbs. Model O -5 

....°-;:r° 

qetaritlQ.ct 

E L E C T R O N I C 

S W I T C H K I T 

DOUBLE THE UTILITY OF ANY SCOPE 

An electronic switch used with any oscilloscope provides two 

separately controllable traces ors the screen. Each trace is con- 

trolled independently and the position of the traces may be 

varied. The input and output traces of an amplifier may be ob- 

served one above the other or one directly over the other illus- 

trating perfectly any change occuring in the amplifier. Dis- 

tortion -phase shift and other defects show up instantly, I10V. 
60 cycle transformer operated. Uses 5 tubes ( 1 6X5, 2 6SNTs. 

2 6SJ7's). Has indivdual gain controls, positioning control and 

coarse and fine switching race controls. The cabinet and panel 

match all other Heathkits. Every part supplied including de- 

tailed instructions for assembly and use. Shipping weight l 
lbs. Model S -1 
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By assembling your oteN a i»s..p.` 

control the quality of WO 
you the entire story of the instrument. 

7je4, 1950 VERNIER TUNING RF 

eat,c'e" SIGNAL 
GENERATOR KIT 

lea teeter 
New 5-to-1 ratio vernier 404 cycle audio available 
tuning for ease and accuracy. for audio testing. 
New external modulation Most modern type R.F. 
switch - use it for fidelity ost illator. 
testing. New precision toils For 
Covers 150 Ke. to 34 Mc. on greater output. 
fundamentals and calibrated Cathode follower output for 
strong harmonics to 102 Mc. greatest stability. 

The most popular signal generator kit I>ss been vastly improved - the experience Of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best luy for any shop, yet inexpensive enough for 
hobayists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value -think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscillator 
modulates R.F. signal and is available externally for audio testing. The new 54o-I ratio vernier drive gives hairline tuning for ma<imum accuracy in scale settings. The coils are 
already precision wound and calibrated. Uses turret type coil and switch assembly for ease of construction. The generator is 110V. 60 cycle transformer operated and comes complete in every detail - cabinet, tubes, beautiful two color calibrated panel and all small pars - 
new step -by -step pictorial diagrams and complete instruction manual make assembly a cinch 
Men for novices. Why try to get along without a signal generator when you can have the 
best for less than a twenty -dollar bill. Better order it now. Shipping weight, 7 lbs. 
Model G -5. 
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ENABLE 

THE BUILDER 
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AUDIO GENERATOR 

car. CINE AN^DQ SSQUAARE WAVE 

Ili 

I MraN 
MEAT. 

MA eoA,a MACH 

SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 
Experimenters and servicemen working with a square wave for 
the first time invariably wonder why it was not introduced 
before. The characteristics of an amplifier can be determined 
in seconds compared to several hours of tedious plotting using 
older methods. Stage by stage, amplifier testing is as easy as 
signal tracing. The low distortion (less than 1%) and linear 
output (+ one db) make this Heathkit equal or superior to 
factory built equipment selling for three or four times its price. 
The circuit is the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20.200, 200 -2,000, 2,000- 
20,000 cycles are provided by selector switch. Either sine or 
square waves instantly available at slide switch. All components 
are of highest quality, cased 110V. 60 cycle power transformer. 
Mallory F.P. filter condensers, 5 tubes, calibrated two-color 
panel, grey crackle aluminum cabinet. The detailed instructions 
make assembly an interesting and instructive few hours. Ship- 
ping weight, 12 lbs. Model G -2. 

11ot-lús9 ELSE TO BUY 
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geaddea- 
TUBE CHECKER KIT 

If 0-al ft9 
ELSE 

TO BUY 

1. Measures each element individually. 
2. Has gear driven roller chart. 
3. Has lever switching for speed. 

4. Complete range of filament voltages. 
5. Uses latest type lever switches. 
7. Uses beautiful shatterproof full view meter. 
8. Large size 11" s 14" x 4" complete. 
9. Checks new 9 pin miniatures. 

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

Complete with detailed instructions, all parts, cabinet, roller 
chart, ready to wire up and operate. Shipping weight, 12 lbs. 
Model TC -1. 

,excel 
BATTERY 

ELIMINATOR KIT 
Now a bench 6 Volt power supply kit for all auto radio 
testing. Supplies 5 - 71/2 Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well filtered rugged power 
supply, uses heavy duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 0 - 15 Volt meter 
indicates output. Output variable in eight steps. Excellent 
for demonstrating auto radios. Ideal for servicing - can 
be lowered to find sticky vibrators or stepped up to equiva- 
lent of generator overload - easily constructed in less than 
two hours. Complete in every respect. Shipping wgt., 19 lbs. 

Model BE -1 

Zotlúag ELSE TO BUY 

Alo 

F 

IMO -ó 
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t 
TELEVISION ALIGNMENT 
GENERATOR KIT 

Everything you want in a television alignment Eeneator. A wide band 
sweep generator covering all TV frequencies 0 to 46 - 54 to 100 - 
174 to 220 Megacycles, a marker indicator covering 19 to 42 Mega- 
cycles, AM modulation for RF alignment - variable calibrated swem 
width 0 -30 Mc. - mechanical driven inductive sweep. Husky 110V. 
GO cycle power transformer operated - step type output attentuator 
with 10,000 to 1 range- high output on all ranges -.band switch- 
ing for each range - vernier driven main calibrated dial with over 
45 inches of calibration vernier driven calibrated indicator marker 
tuning. Large grey crackle cabinet 1614" z 10341" z 7-3/16". Phase 
control for single trace adjustment. Uses three high frequency triodes 
plus 5Y3 rectifier - split stator tuning condensers for greater effi- 
ciency and accuracy at high frequencies - this Heathkit is complete 
and adequate for every alignment need and is sapplied with every part - cabinet, calibrated panel. all coils and condensers wound, calibrated 
and ad usted, tubes, transformer, test leads - every part with instruc- 
tion manual for assembly and use. Actually three instruments in one -TV sweep generator -TV AM generator and TV marker indicator. 

Wer. t h l._,_. 
TELEVISION ALIGNMENT GENERATOR 

$3950 
Shipping weight 20 lbs. 

Model TS -1A 

695.0 
lieu( eeettitieet 

IMPEDANCE 
B R I D G E K I T 

.r 

Shipping weight 15 lbs. 
Model IB -1 

r=.. --- - -'--.-- ----------- -- °r. tttt!- 

CL LIC 

-We.o-G r; r IMPEDANCE. BRIDGE 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures inductance from 10 microhenries to 100 henries capaci- 
tance from .00001 MFD. to 100 MFD. Resistance from .01 ohms to 
10 megohms. Dissipation factor from .001 to 1. "Q" from 1 

to 1000. 
Ideal for schools, laboratories, service shops, serious experi- 

menters. 
An impedance bridge for everyone - the most useful instru- 

ment of all, which heretofore has been out of the price range of 
serious experimenters and service shops. Now at the lowest price 
possible. All highest quality parts. General Radio main calibrated 
control. General Radio 1000 cycle hummer. Mallory ceramic 
switches with 60 degree indexing - 200 microamp zero center 
galvanometer -112 of 1% ceramic non -inductive decade resistors. 
Professional type binding posts with standard 3/4" centers. Beautiful 
birch cabinet. Directly calibrated "Q" and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silver Mica. 
accurate to th of 1% and with dissipation factors of less than 30 
parts in one million. Provisions on panel for external generator and 
detector. Measure all your unknowns the way laboratories do - with 
a bridge for accuracy and speed. 

Internal 6 Volt battery for resistance and hummer operation. 
Circuit utilizes Wheatstone, Hay and Maxwell circuits for different 
measurements. Supplied complete with every quality part - all 
calibrations completed and instruction manual for assembly and use. 
Deliveries are limited. 
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DIFFICULT METAL 
FABRICATION.... 
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NEW `eaG44-e 

SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

o 

I 
i o, o 

MODEL 2 SINAI TRAGER 

r:- 

The popular Heathkit Signal Tracer has now been com- 
bined with a universal test speaker at no increase in price. 
The same high quality tracer follows signal from antenna 
to speaker, locates intermittents, defective parts quicker, 
saves valuable service time, gives greater income per service 
hour. Works equally well on broadcast, FM or TV re- 
ceivers. The test speaker has assortment of switching ranges 
to match push -pull or single output impedance. Also tests 
microphones, pickups, PA systems; comes complete - 
cabinet, 110V. 60 cycle power transformer, tubes, test 
probe - all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. Model T -2. 

iloaúrg 
ELSE TO BUY 

qeeeteiticee 

CONDENSER 
CHECKER KIT 

'7eaúece,t 
Power factor scale Bridge type circuit 
Measures resistance Magic eye indicator 
Measures leakage 110V. transformer operated 
Checks paper- mica -electrolytics All scales on panel 

Checks all types of condensers, paper- mica -electrolytic- 
ceramic over a range of .00001 MFD. to 1000 MFD. All 
on readable scales that are read direct from the panel. 
NO CHARTS OR MULTIPLIERS NECESSARY. A 
condenser checker anyone can read without a college 
education. A leakage test and polarizing voltage for 20 
to 500 volts provided Measures power factor of elec- 
trolytics between 0% and 50 %. 110V. 60 cycle trans- 
former operated complete with rectifier and magic eye 
tubes, cabinet, calibrated panel, test leads and all other 
parts. Clear detailed instruction for assembly and use. 
Why guess at the quality and capacity of a condenser 
when you can know for less than a twenty dollar bill. 
Shipping weight, 7 lbs Model C -2. 

CONDENSER CHECKER 

....ë. ... ., r.,... 
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V i e a i e G t i 1 P R O V I D E 

PROFESSIONAL 
LABORATORY APPEARANCE 

Heatbkit's anitorm srYlinE 41dssbopeasing 

professional 
roucbro anY 

BROADCAST MODEL BR -1 

550 to 1600 Kc. 

s1950 

BROADCAST AND 3 BAND 
SUPERHETERODYNE 

RECEIVER KIT 
3 BAND MODEL AR -1 

550 Kc. to 20 Mc. Two new Heathkit Superheterodynes featuring rh, 
best of design and material. Beautiful six inch slide 

rule dials - 110 V. 60 cy. AC power transformer 
operated -metal cased filters -quality output trans- 

formers, dual iron core metal can IF transformers - 
two gang tuning condenser. The chassis is provided 
with phono -radio switch -110 V. outlet for changer 

motor and phono pickup jack. Each kit is complete 
with all parts and detailed instruction booklet. Pic. 
torial diagrams and step -by -step instructions make 

assembly quick and easy. 

Ideal AC operated superheterodyne receiver for home use or replacement in 
console cabinet. Comes complete with attractive metal panel for cabinet 
mounting Modern circuit uses 12K)) converter. 12SH7 input IF stage, 1201 
output IF stage and first audio I 2A6 beam power output stage, 5Y3 rectifier. 
Excellent sensitivity for distant reception with selectivity which effectively 
separates adjacent stations. 

The husky 110 V. cased power transformer is conservatively rated for long life. 

The illuminated six inch slide rule dial is accurately calibrated for DX recep. 
Zion. Enjoy the pleasure of assembling your own fine home receiver. Has tone, 
volume, tuning and phono -radio controls. Chassis size 21/4" x 7" x 121" 
Comes complete with all parts including quality output transformer to 3.4 ohm 
voice coil, tubes, instruction manual, etc. ( less speaker). Shipping Wt., IO lbs. 
No. BR -1 Receiver $ 19.50. 

No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

ñearGlar 
PUSH -PULL HIGH FIDELITY 

AMPLIFIER KIT 

Build this high fidelity push -pull amplifier 
and save two -thirds the cost -has two pre- 
amplifier stages, phase inverter stage and 

push -pull beam power output stage. Comes 
complete with six tubes -quality output 
transformer (to 3 -4 ohm voice coil tone 
and volume controls- varnish impregnated 
cased 110V. power transformer and de- 

tailed instruction manual and all small 
parts. Six watt output with output flat with- 
in l' /2 db between 50 and 15000 cycles. 

Build this amplifiernowandenjoy it for years 

Shipping Wt. 7 lbs. Model A -4 

12' PM Speaker for above 56.95 

Enjoy the thrill of world wide short wave reception with this fine new AC 
operated Heathkit 3 band superheterodyne - amazing sensitivity 15 microvolt 
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to 
build with complete step -by -step instructions and pictorial diagram. Attractive 
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one 
dual purpose tube gives seven tube performance. Beam power output tube 
gives over 3 watts output. 
Separately assembled coil turret with band switch eliminates difficult construc- 
tion. Conservatively rated 110 V. power transformer supplies full operating 
voltages to all tubes for maximum reception. Has band switch, tuning, volume, 
tone and phono -radio controls. Chassis size x 7" x 1211 " - supplied 
complete - punched chassis - tubes -controls- transformers (quality our - 

put to 3.4 ohm voice coil) - all small parts - hardware and instructions 
(less speaker). Shipping Wt., 10 lbs. No. AR -I Receiver $23.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

O R D E R B L A N K 

HEATH CO. 
BENTON HARBOR 

M I C H I G A N 

FROM 

S H I P V I A - Parcel Post 

_Express 
_Fr ipht - Best Way 

Ouan. DESCRIPTION Price Tetol 

ENCLOSED FIND CHECK . . . MONEY ORDER FOR 

PLEASE SHIP COD POSrAGE ENCLOSED FOR POUNDS 
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YOUR gyt VAN/A TUBE 

CARTONS A RE WORTH 2$ (":: \_ -- , 

IN TRADE! 
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Ask your 

distributor 
TODAY- , 

about Sylvania 
's 

big tube carton 
eal! 

trade -gin 

DURING FEBRUARY, MARCH AND 

APRIL YOUR EMPTY SYLVANIA CAR- 

TONS ARE WORTH 2¢ EACH AT YOUR 

DISTRIBUTOR'S when applied against 
the purchase of ... 

SYLVANIA ADVERTISING MATERIAL 

MORE SYLVANIA TUBES 

SYLVANIA TEST EQUIPMENT 

SYIX\NiAv ELECTRIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 

FEBRUARY, 1950 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 
Add Technical Training to Your Practical Experience and Get Your "Ticket" in a FEW SHORT WEEKS 

It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 
Thousands of new jobs are opening up -FM, Television, Mobile FCC license examinations. and hold the jobs which a license en- 
Communication Systems. These are only a few of the radio fields titles you to, with CIRE streamlined, post -war methods of coaching 
which require licensed radio technicians and operators. Get your and training. 
license without delcy. Let Cleveland Institute prepare you to pass 

Your FCC Ticket is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 
More than ever before an FCC Commercial Operator License is a holder, even though a license is not required for the ¡ob. Hold an 
sure passport to many of the better paying jobs in this New World FCC "ticket" and the job is yours! 
of Electronics. Employers always give preference to the license 

CIRE Job -Finding Service Brings Amazing Offers of Jobs! 
"Have found and accepted a position 
at KWAD In Wadena. Minn. 
I em indebted to 'CIRE for I se- 
cured this position through the help 
of the CIRE Job Finding Service. I 
had six other offers from stations 
receiving my employment application 
and CIRE reference. I am sin- 
cerely under obligation to you." 

Student No. 2760 AT 

''I am working at WRJM as trans- 
mitter engineer, and I received this 
position in response to one of the em- 
ployment applications sent me upon 
completion of my course and the re- 
ceiving of my Diploma. I received my 
1st class Radiotelephone License on 
March 2. 1949. 
I want to express my sincere appre- 

ciation to the staff of CIRE " 
Student No. 2608 AT 

Look At The Job Opportunities You Will Have 
When You Get Your FCC Ticket! 

Forestry and conservation 
Ambulances and hospitals 
Gas and electric utilities 
Gas and oil pipe lines 
Private automobiles 
Street railways 
Taxicab fleets 

Bus and truck fleets 
Police and fire depts. 
Telephone companies 
Merchant marine 
Highway Patrol 
Railroads 
Airlines 

LOOK AT THESE AVERAGE PAY SCHEDULES 
FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 

Position Big Stations Little Stations 
Transmitter Engineer $4800 $3000 

Studio Engineer 5000 3650 

Chief Engineer .. 7700 4300 

Other jobs requiring FCC commercial licenses pay 
similar salaries. 

"Thanks for the Application for Em- 
ployment you recently prepared for 
me. I found satisfactory f mployment 
I submitted 57 letters, enclosing the 
resume you supplied. I received 17 
letters indicating my application was 
filed for future reference: 3 telephone 
calls. and one letter requesting per- 
sonal interviews. 
As a result, I am employed In a 
development engineering capacity." 

Student No. 4235 NB 

"I now hold ticket Number P -10- 
3787, and holding the license has 
helped me to obtain the type of Job 
I've always dreamed of having. Yes. 
thanks to CIRE. I am now working 
for CAA as Radio Maintenance Tech- 
nician, at a far better salary than 
I've ever had before. I am deeply 
grateful." Student No. 3319N12 

Get this 
AMAZING NEW BOOKLET 

1 

_ 
MMIET NACU 
F C C UCEItE 
IIFIIMATMI 

Mail Coupon At Once 

GET ALL 3 FREE 
Approved for Veteran Training under "G. I. Bill of Rights" ...... tom -as 
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Editorial 23 

Safeguarding your Inventions 
... Documentary evidence is vital f or inventions .. . 

By HUGO GERNSBACK 

READERS of this magazine send us a continuous 
stream of letters asking advice how to proceed to 
safeguard new inventions, how to patent and how 
to sell them. 

Practically every inventor is suspicious of his fellow 
man. Everybody -he feels -is out to steal his inven- 
tion and to do him out of a fortune. He is suspicious 
even of a patent attorney and is loath to discuss his 
idea even with him. Yet he wishes to sell his invention 
to some big corporation and wants to collect royalties. 

Most new inventors who have not had much experi- 
ence with inventions and patents fall into this pattern. 
Here is a random example: 

"Editor, RADIO -ELECTRONICS: 

"Your editorial in the December issue sets 
out needed improvements in airplane public 
address systems. O.K., I have that problem 
solved, as well as several others in the elec- 
trical or electronic fields, but when I contact 
those who might be, or should be interested 
in buying such inventions they invariably try 
every way in the cards to steal the idea, and 
will not go into contract beneficial to me, even 
though I do guarantee each and every claim, 
etc." 

H. L. 
West Plains, Missouri 

Certain elementary things must be observed to 
safeguard an invention. The most important of these 
is documentary evidence. Every, inventor should put 
the elements of his invention on paper, preferably 
typewritten, or at least written in ink. Explanatory 
sketches made in ink should be on the same page. If 
the inventor knows he has a valuable idea, the piece 
of piper which now is the original conception of the 
invention, should be dated and signed before one or 
two witnesses, who should also sign their names on the 
same sheet of paper. It is not necessary that the wit- 
nesses know the contents of the invention, they merely 
witness the inventor's signature. 

For further safeguarding, the document should be 
taken to a notary public and officially signed and 
stamped with date, notary public's name, etc. 

Such a document often is worth more than a patent. 
It can be used in court as evidence and indeed has 
been so used in many court actions. 

Edison, Lee de Forest, Tesla, and many other inven- 
tors of note have always used this system. It has paid 
big dividends. 

One day on a visit to the late Edison, the writer 
noted that Edison always had before him a yellow 
paper scratch pad, size 4 x 6 inches. He personally 
made copious notes of anything that occurred to him 
during his work day. His secretary dated each sheet 
FEBRUARY, 1950 

of note paper every day. Once a month these sheets 
were bound into a book. These books later were used 
in patent suits by Edison and were admissible evidence 
as to actual conception dates of his inventions. 

The same was the case in the famous audion suits 
where Lee de Forest finally established his claims on 
the invention of regeneration. 

Most inventors have little money. It is the excep- 
tional inventor who is so fortunate that he can patent 
every invention and every important idea that he has. 
Patents are expensive -but in the end the good ones 
usually pay out. 

The inventor should always be cognizant of the fact 
that it is one thing to invent something, but a totally 
different thing to protect the invention legally with a 
patent. The average inventor little realizes that to have 
a valuable patent he must also anticipate various im- 
provements that someone else could make on his 
original idea. That is the reason why all patents, if 
they are good, are granted a number of important 
"claims" by the patent office. It is the number and 
scope of these claims that make a patent valuable. 

But the average inventor, knowing nothing about 
legal phraseology and practice is not competent to 
draft such claims. A good patent attorney will foresee 
the improvements that someone else could make on 
the original idea and will, therefore, try to obtain as 
many claims- anticipating such improvements -as he 
possibly can. These claims act like a ring of fortresses 
around a beleaguered city. Without them the invention 
becomes a prey to clever imitators. 

Big corporations, as a rule, never appropriate inven- 
tions outright. What they do, however, often is im- 
prove on the original device, so much so that frequently 
the original inventor hardly recognizes his brainchild. 

It is for this reason that it is never safe for an 
inventor to deal with commercial interests unless he 
has at least applied for a patent. It is better in most 
instances to wait until the patent has been issued. 

Many inventors have tried to sell inventions by sub- 
mitting photostats of their original documentary evi- 
dence sheets. Some have Succeeded, most have not. 

Large concerns dislike to buy inventions from mere 
documentary evidence -unless the invention is a very 
important one and fits into the company's operations. 
In no case does an inventor fare as well when selling 
his invention from an original document as from an 
actual patent. Thousands of successful inventions have 
been patented even if the inventor had no money at 
all. This has usually been accomplished by the inventor 
in taking some moneyed friends into his confidence. 
By showing them the document and perhaps a model 
of the invention he then sells a share in the invention 
to his friends in return for money used to patent the 
invention. This has always been a safe and sane means 
for handling new inventions. 
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2 Test Instruments 

Tube tester is 
%ilia! item be- 
cause of many 
tubes in sets. 

THE rapid increase in the number 
of television receivers in opera- 
tion has made life increasingly 
complicated for the radio techni- 

cian. Not only are the problems of in- 
stallation greatly aggravated; the cus- 
tomer must be educated in order to 
reduce to a minimum the number of 
unjustified complaints. In addition, the 
service technician must determine how 
much money he can afford to spend on 
test equipment and just what equip- 
ment he really needs. The confusion is 
in no way reduced as he examines test - 
equipment literature and encounters 
such terms as crosshatch generators, 
genescopes, signal alignment genera- 
tors, dynatracers, markers, signal tra- 
cers, sweep generators, and field - 
strength meters. The problem can be 
eased, however, by reviewing what 
must be done and then deciding how 
to do it. 

First, let us review the over -all prob- 
lem. Two signals must be received, the 
picture and the sound. They are always 
separated by 4.5 mc as shown in Table 
I. The over -all bandwidth of each chan- 
nel is 6 mc. Fig. 1 shows how the 
adjacent channels can cause trouble if 
traps are not properly tuned and 
any or all of the circuits improperly 
aligned. 

Channel frequencies run from 54 -88 
mc and from 174 -216 mc. The r.f. and 
mixer stages must operate in these 
ranges while the oscillator operates at 
frequencies spaced above or below the 
r.f. by the intermediate frequency. At 
present there is no real standardization 
of intermediate frequencies. They 

Television Technicians Lecture Bureau. 

TELEVISION 

TEST 

EQUIPMENT 

HOW MUCH IS NEEDED 

AND HOW TO USE IT 

range from 15.2 -37.3 mc for video with 
the sound i.f. 4.5 mc away (the 4.5 -mc 
separation is, of course, common to all 
receivers). 

For purposes of simplification a tele- 
vision receiver may be broken down 
into five sections based on the signals 
handled: 

1. R.f.; 
2. Sound; 
3. Video or picture; 
4. Sweep; 
5. Power supply. 

The technician should automatically 
break down the schematic into these 
sections. This can be done with red 
pencil right on the schematic diagram 
itself. 

The most important part of servic- 
ing any equipment is to locate the 
source of trouble. Isolation of the dif- 
ficulty to one of the sections listed is 
the first step. 

Since the low -voltage power supply 
is common to all sections, that is the 

BY WALTER R. JONES* 

logical place to start. There are 
several ways to check it without using 
specialized equipment. The simplest 
check is to see whether the sound sec- 
tion is operating; if so, the low -voltage 
power supply is delivering voltage. If 
the picture tube shows a raster, the 
high -voltage supply is working. If 
either of these indications is not pres- 
ent, then a voltmeter with an insulated 
case will serve to check the voltages 
delivered by each supply. (A special, 
insulated probe is usually necessary for 
the high voltage.) 

If the power supplies are satisfac- 
tory, the technician can start signal 
tracing. A modulated signal can be 
applied to the input and a crystal 
rectifier probe used to detect the pass- 
age of the signal through the various 
stages. Once the defective stage has 
been located, the difficulties can bt, 
found with other test equipment. Tha 
procedure just mentioned can be tabu- 
lated as follows: 

25YC 
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Fig. 1- Adjacent channels can cause trouble if a set is not aligned correctly. 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


Test Instruments 

TEST EQUIPMENT REQUIRED 
1. Check low -volt- 20,000 -ohm /voltmeter or 

age supply v.t.v.m. 
2. Check high -volt- 20,000- ohm /voltmeter or 

age supply v.t.v.m. with high - 
voltage probe 

3. Trace signal Modulated signal gen- 
erator; 1N34 crystal 
detector probe 

4. Check components Voltmeter, ohmmeter, 
in defective stage or v.t.v.m. 

6. Sweep circuit Oscilloscope 

Thus we find necessary, or at least 
extremely useful: a high- resistance 
voltmeter, preferably a v.t.v.m.; a 
modulated signal generator; signal - 
tracing equipment including a 1N34 
crystal detector probe; an ohmmeter; 
and an oscilloscope. 

After the receiver is operating again 
it may be necessary to check alignment. 
This should be done only if necessary. 
One of the greatest temptations when 
one has new alignment equipment is to 
try it out on the first television re- 
ceiver that comes in. Use good common 
sense and a little restraint. 

For television r.f., i.f., and oscillator 
alignment a sweep generator, signal 
and marker oscillators, crystal cali- 
brator, and scope are necessary. 

The tube tester 
In all stages of a television receiver 

the tube tester may be useful. More 
service calls are ultimately traced to 
bad tubes than any other cause. 

As most service technicians have 
found out in their nontelevision work, 
the only reliable test for a tube is to 
put it in the circuit with which it must 
ordinarily work and see whether it 
actually functions. The same is true 
to an even greater degree in television. 
If a tube is suspected, a new tube 
should be substituted if at all possible. 

The technician familiar enough with 
his tube tester to distrust it, can, how- 
ever, often make intelligent judgments 
based on what the tester tells. Obvi- 
ously, for instance, if the tube does 
emit (emission -type testers) or does 
amplify (mutual -conductance testers), 
there must be some good in it; though 
whether it is good for the circuit in 
which it belongs or in some other is 
still open to question. If, however, it 
does neither, it can be thrown away. 

To summarize: if the tube tester says 
"bad," the tube is almost certainly 

bad. If it reads "good," it may be 
either good or bad in its circuit. 

Voltohmmeters 
Table II shows the resistance which 

the voltmeter places across the circuit 
being measured, depending upon which 
scale is employed and the sensitivity 
of the meter movement. If one has a 
1,000- ohm -per -volt meter, it is obvious 
that only on the higher scales is it 
likely to be useful other than as a de- 
vice for measuring relative values of 
voltage. The effect of using the meter 
may be to alter the circuit conditions 
seriously. 

Measurements of high voltages must 
be made only after considering the 
effect of the meter on the circuit. The 
drain on these circuits is usually very 

25 

Current meters: Often it is desirable 
to read the current flowing in a circuit 
so that the voltage across part of it 
can be calculated without the upsetting 
influence of a voltmeter. A good ex- 
ample is the oscillator circuit of a re- 
ceiver. If we were to place a voltmeter 
across the grid leak, we would probably 
stop its oscillation. By opening the low 
side of th, grid leak and inserting a 
microammeter in the break, we can 
read the current flowing, provided the 
leads at the chassis are bypassed. This 
is one way to get around some of the 
problems mentioned. The voltage de- 
veloped will be the product of the cur- 
rent times the resistance. 

Vacuum -tube voltmeters 
Table II indicates that the influence 

A unitized collection of television test instruments like this RCA rack will save 
time for technicians who can afford to make the necessary original investment. 

low, and the meter resistance, unless 
a 20,000- ohm -per -volt unit is employed, 
may seriously affect the readings. A 
special probe and special insulation 
are required to make the measurements 
safely. Study the service manual on 
the test instrument before attempting 
high -voltage measurements. 

Ohmmeters 
The values of the various resistors 

encountered in service run from a 
fraction of an ohm to 10 megohms with 
an occasional value even higher. A sur- 
vey of the components of a TV set in- 

dicates that this 
part of the volt - 
ohmmeter is likely 
to see plenty of 
use. The scales 
should be clear and 
easy to read. 

TABLE I 

Picture Sound 
Channel Channel Carrier Carrier 
Number Freq. (Mc) Freq. (Mc) Freq. (Mc) 

2 54-60 55.25 59.75 
3 60-66 61.25 65.75 
4 66-72 67.25 71.75 
5 76 -82 77.25 81.75 
6 82-88 83.25 87.75 
7 174 -180 175.25 179.75 
8 180 -186 181.25 185.75 
9 186 -192 187.25 191.75 

10 192 -198 193.25 197.75 
11 198 -204 199.25 203.75 
12 204 -210 205.25 209.75 
13 210 -216 211.25 215.75 
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of a voltmeter, even with 20,000 ohms 
per volt, may seriously affect some 
readings. A vacuum -tube voltmeter has 
a high -resistance input which is nearly 
constant for all ranges. In an instru- 
ment of this type the meter will usually 
not be damaged if the wrong scale 
is used, as would be the case with a 
regular voltohmmeter. 

There are other upsetting influences 
besides input resistance on some cir- 
cuits. The capacitance of the meter 
and its leads may, in many circuits, 
cause a false reading. A probe having 
a 1- megohm resistor at its tip serves 
very well to reduce this effect. 

Some v.t.v.m.'s are provided with cir- 
cuits which will permit reading capac- 
itances from 1.5 tiff to 100 µf or more. 
This is very useful, as many capacitors 
are employed in the average receiver. 

V.t.v.m.'s can be employed for peak- 

TABLE II 
VOLTMETER RESISTANCE 

Resistance Resistance 
Range 1,000 ohms /volt 20,000 ohms /volt V.t.v.m. 

0-2.5 2,500 50,000 10 meg 
0-10.0 10,000 200,000 10 meg 
0-50. 50,000 1 meg 10 meg 
0-250 250,000 5 meg 10 meg 
0 -1,000 1 meg 20 meg 10 meg 
0 -5,000 5 meg 100 meg 10 meg 
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to-peak voltage measurements; but, 
since the waveform is likely to be any- 
thing but a sine wave, there will be no 
fixed relation between the peak and 
average values. In making these 
measurements, the input loadings, re- 
sistive and capacitive, are still very 
important because they can radically 
affect the waveshape. The manual sup- 
plied with the v.t.v.m. indicates pre- 
cautions to be taken with the meter, 
and also shows its limitation- 

to be measured usually being on the 
order of 10 volts, this will not be seri- 
ous, and readable signals will still be 
obtained if the scope has reasonable 
vertical amplifier gain. 

To obtain maximum usefulness, con- 
nections to the plates of the cathode - 
ray tube should be brought out to ter- 
minals so that the scope amplifiers - 
either vertical or horizontal -can be 
bypassed if the signal is large enough 
to show on the screen. The amplifiers 

Some instruments combine two 'unctions. This is 

Cathode -ray oscilloscopes 
There are times when it is desirable 

to look at the waveform in addition to 
measuring its peak value. The cathode - 
ray oscilloscope makes that possible. 
The vertical amplifier in the scope must 
neither distort or change the shape of 
the waveform, or the results will not 
be of much value. If the amplifier re- 
sponse is flat up to at least 300 kc, 
the scope can be used for measurement 
of video, sync, and sweep signals. The 
low- frequency response must also be 
good. 

If the horizontal sweep gain is re- 
duced to zero, then the vertical trace 
may be used as a voltmeter which can 
be calibrated for various positions of 
the vertical gain control. The loading 
of a circuit by the scope must be taken 
into consideration. The vertical ampli- 
fier circuit has an input resistance of 
approximately 1 megohm, whereas the 
input capacitance may vary from 20 
to 100 µµf. The shielded cable adds 
considerable additional capacitance; 
the total may be close to 200 µµf. There 
are many points in the receiver at 
which this amount of capacitance will 
disturb the circuit sufficiently to change 
the waveshape radically. A special 
probe is usually supplied to reduce the 
loading of the circuit under test to a 
few micromicrofarads. To achieve this 
reduction, an attenuation of signal of 
the same order as the capacitance re- 
duction will take place. This will 
amount to as much as a 6 -to-1 reduc- 
tion in signal voltage; but the signals 

scope and generator. 

must have minimum phase distortion 
if a true reproduction of the waveform 
is to be obtained. 

Alignment generators 
A television alignment signal gen- 

erator is a piece of equipment which 
many service technicians have not as 
yet acquired. 

The problem of alignment can be 
broken down into such steps that the 
requirements of the equipment can 
more readily be determined. The sug- 
gested order is as follows: 

1. I.f. sound traps; 
2. Adjacent -channel traps; 
3. I.f. amplifiers; 
4. Sound channel; 
5. Oscillator; 
6. R.f. amplifier. 

The chief difference between a con- 
ventional signal generator and a tele- 
vision alignment generator lies in the 
width of sweep required to show the 
response curve on the oscilloscope. The 
sweep width should be 10 mc or more 
wide so that the trap settings may be 
checked. 

The generator must be capable of 
covering the entire TV band either by 
fundamentals or harmonics. Since in- 
termediate frequencies as low as 5 to 7 
mc may be encountered in older TV 
receivers, the generator must be able 
to tune to at least these frequencies. 

To determine that the i.f. response 
curve has been properly adjusted, an 
auxiliary piece of equipment known as 
the marker oscillator must be employed. 

Often this is built in with the align- 
ment generator. This marker oscillator 
must be accurately calibrated and 
should cover the range from 20 to 30 
mc. This will enable the user to make 
certain that, not only is the response 
curve shape of the receiver correct, but 
the shape is correct at the proper fre- 
quency points. Provision is usually 
made to modulate this oscillator with 
an audio signal. It can thus be used for 
tuning traps as well as adjusting stag- 
ger -tuned receivers. 

Using test equipment 
All test equipment together with the 

receiver under test should be placed 
on a metal -top bench. The ground con- 
nections for each piece of equipment 
should then be tied to the bench top 
with short lengths of 1 -inch braided - 
copper ribbon. If a metal bench top 
is not available, the equipment must be 
bonded together with short lengths of 
braided- copper ribbon. The effectiveness 
of this bonding can be checked during 
alignment by placing the hand on the 
metal chassis being aligned and on the 
metal cases of the various pieces of 
test equipment. If the response pattern 
or meter reading changes, the ground- 
ing must be improved before the cir- 
cuits are aligned. 

In using test equipment for radio 
and television receivers, perhaps the 
most important factor which should be 
emphasized is that it is necessary to 
understand fully the limitations and 
capabilities of the equipment. If one 
purchases the best piece of test equip- 
ment available and neglects to learn 
its exact utility, that person is not 
taking full advantage of the investment 
he has made; and the results he will 
obtain with this equipment will cer- 
tainly not be comparable with those 
obtained by a competitor using the 
same equipment and familiar with its 
correct usage. Unless one is willing to 
invest sufficient time to understand his 
test equipment very thoroughly, it is 
probably unwise to purchase it at any 
price. On the other hand, if one is will- 
ing to spend the time necessary to learn 
what the equipment will and will not 
do, the investment becomes worth 
many times the original expenditure. 

After the equipment has been pur- 
chased and is ready to be used, it is 
equally important to understand the 
manufacturer's instructions regarding 
its use in servicing a specific television 
receiver. Unless one takes the pains 
to utilize service data which usually is 
available from the manufacturer him- 
self or from other services who make 
this information available, a great deal 
of time will be wasted without actually 
solving the customer's problem. 

A collection of service data is indis- 
pensable to the television receiver tech- 
nician. In the final analysis, the only 
purpose of a test instrument is to de- 
termine whether a circuit is operating 
in accordance with the manufacturer's 
specifications. If the specifications are 
not known, the test instrument loses a 
great deal of its value. 
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Test Instruments 

Small Signal Tracer 

Portable test instrument fits 
in metal card -file container 

By HOMER L. DAVIDSON 

THIS small, portable signal tracer 
is constructed inside a 3x5 index - 
file box. A 67.5 -volt B- battery fur- 
nishes plate and screen voltages, 

while a flashlight cell lights the fila- 
ments of the two miniature tubes. The 
B- battery lies flat on the bottom of 
the box, with enough space left above 
it for a 1S4 amplifier stage. The probe 
is homemade. 

The circuit, given in Fig. 1, is fa- 
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Filament battery is held b, cable clamp. 

was rather difficult. Finally the small 
probe was built inside a small i.f. can, 
as Fig. 2 shows. The probe needle itself 
is a solderless prod tip. The insulation 
core was tapped; à screw going through 
a hole in the top of the can holds it 
tightly. The lead from the 100 -uuf 
mica capacitor is placed through one 
of the trimmer holes and screwed up 
tightly on the prod tip. 

A small mounting bracket was 

11 
ices 

MEG 

PHONE TIPS ?TIP JACKS 

Fig. 1- Complete signal -tracer diagram. 

miliar. With screen and plate of the 
1S5 in the probe tied together, this 
tube functions as a triode detector and 
amplifier. Several small tubes were 
experimented with, but the 1S5 gave 
greatest pickup gain and least distor- 
tion. 

The chassis is cut from a piece of 
Masonite. The filament cell is mounted 
with the aid of a cable clamp, as the 
photo indicates. Five small, colored 
tip jacks at the edge are for the probe 
leads and the phones. A 1/4-inch metal 
bracket is tightly wrapped around the 
miniature tube socket and bolted to the 
chassis. The chassis fits snugly in the 
index box. Two small metal screws go 
through the thin metal and come out 
just above the chassis and hold it down 
snugly against the flat 67.5 -volt B- 
battery. 

Making a probe that would allow the 
miniature tube to stand rough knocks 
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The 1S4 and its circuits are in the box. 

drilled to take the 1S5 tube socket, 
two holes being drilled and tapped in 
it. Before this strap is screwed to the 
metal can, it is best to place the 1S5 
in its socket and place a rubber sponge 
around it to reduce microphonics and 
prevent damage from rough handling. 

Three colored leads in a rubber -cov- 
ered cable come from the probe. It is 
a good idea to paint the corresponding 
colors near the tip jacks on the Ma- 
sonite chassis, assuring correct con- 
nections. 

Another piece of Masonite is cut and 
drilled to be fastened to the open end 
of the i.f. can with the two mounting 
lugs already on the can. The three -wire 
cable is held in place by wrapping a few 
turns of steel wire around it tightly and 
then looping one end over one of the 
lugs. 

After the small signal tracer was 
constructed, it was tried on a trouble- 

some receiver. Surprising results were 
obtained. It located weak stages, defec- 
tive tubes, bad coupling capacitors, 
open coils, and almost any condition one 
could name. 

One of the tracer's biggest advan- 
tages is that no line isolation trans- 
formers have to be used. Moreover 
there is no bothersome a.c. interaction 
between it and the receiver. Fasten the 
alligator clip to the common negative or 
ground of any receiver and touch the 
grid cap of the first r.f. stage or the an- 
tenna coil, and a local station can easily 
be heard in the phones. Always tune in 
a local or powerful station while check- 
ing the first r.f. stage because the r.f. 
energy here is very small. Now try 
placing the probe on the plate of this 
first r.f. amplifier and notice the vol- 
ume. From this stage on through the 
rest of the receiver, the probe doesn't 
necessarily have to touch the soldered 
contacts but can be held close to the 
wire carrying the signal. When check- 
ing the last one or two audio stages, it 
is best to have the volume turned way 
down on the receiver, for the signal has 
been amplified quite a few times and is 

i CAN BOTTOM BOLTS 

WCMINE SCBf 

PRDBE TAPPED 

VIEWS 
TAPPED HOLiI S IN 
BRACKET 

ALLIGATOR CLIP 

IMSONITE EID PLATE 

3 WnE CABLE 

Fig. 2 -Probe and 1SS are 

sometimes rather hard on 
ears. 

This small audible signal tracer is in- 
expensive to build, but it is mighty ef- 
fective for tracking down signals. If you 
don't desire to build it in an index file 
box, it can easily be made part of your 
regular service panel or can be placed 
in any other container. 

in i.f. can. 

the user's 
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THERE has been a dearth of com- 
parative data on television test 
equipment. With this in mind this 
survey has been compiled to give 

the prospective buyer an opportunity to 
make an objective, informed comparison 
of available commercial equipment. The 
survey has been limited to television 
sweep generators and oscilloscopes, 
these two instruments being the most 
important in television servicing. 

The general list of sweep generator 
and oscilloscope characteristics is fol- 
lowed by a tabulation specifically de- 
scribing various commercial units to 
aid the reader in determining what to 
look for in making his purchase. 

Television sweep generators 
Frequency coverage: For use on present 

1 TV bands, should cover from as low as 
possible to 216 mc. A generator which 
starts at 2 mc will complement your 
present AM generator for over -all 
broadcast coverage. 
Fundamental range: The use of funda- 
mentals throughout minimizes spurious - 
signal interference and insures ade- 
quate power output on the higher bands. 
Sweep width: Should be adjustable up 
to 12 mc. A linear sweep produces a 

Blair -Steinberg Co. -395 Broadway, New York 
City. 
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Test Instruments 

SWEEP GENERATORS 

I29 

Precision 
E400 

Hickok 
610A 

Jackson 
TVG -I 

RCA 
WR59A 

McMurdo 
Sliver 

911 

Simpson 
479 
480' 

U.S. 
Tel. 

TVFM 
Triplett 

3434 
RCP 

TV -75 
Supreme 

675 
GE 

ST -4A 

Kay 
Mega - 
sweep 

Phnco 
7008' 

Freq. 
cover - 
age 

2 -480 
mc 

10-250 
me 

2 -216 
me 

18 flied 
$regs.; 
5-216 
mc 

2 -226 
me 

2 -260 
me 

0.5 -110 
me 

0-240 
me 

5 -270 
me 
uncali- 
bra ted 

18 flied 
fregs. 
4.5 -216 
mc 

4 -110 
mc; 
170 -220 
mc 

50 kc- 
1,000 mc 

2 -260 mc 

Fund. 
range 

2-195 
mc 
5 banda 

10-125 
me 
3 bands 

2 -216 
me 
6 bands 

ditto 2 -177 
me 
1 band 

2 -260 
me 
2 bands 

0.5-110 
me 
I band 

0 -120 mc 
2 bands 

5 -270 
mc 
I band 

ditto ditto 
2 bande 

50 kc- 
1,000 mc 

4 -260 mc 

Sweep 
width 

0-1 mc 
0-15 mc 

0-15 mc 0-0.1, 0.2, 
0.5, 1, 2, 
6. 12 mc 

1.5-10 
mc 

0-10 mc 0-IS mc 0.2 -10 
me 

0.5-12 
me 

0.1 -10 
me 

0-10 mc 0.5-15 
me 

0-30 mc 0-IS mc 

Fund. 
marker 
range 

sockets 
for four 
:tale. 
no var. 
osa 

20-40 mc 4-54 mc none flied 
I mc and 
5 mc 
:tale. 
no var. 
osc. 

S mc 
stal 
3.2 -8 
15-38 
75-125 
me 

I mc and 
10 mc 
:talc. 
no sat. 
osc. 

19.5 -40 
mc 

2.5 mc 
and S 
me 
:tale.; 
5-125 
me 
3 bands 

19 -50 
mc 

none none 3.2 -250 
me 

Phasing 
control 

yes yes yes yes yes yes yes yes yes yes yes yes 

Number 
of 
tubes 

6 pine 
rect. 
and 
voit. 
reg. 

6 plus 
rect. 

6 plus 
rect. 
and 
volt 
reg. 

S plus 
rect. 

3 plus 
rect. 

7 plus 
rect. 

5 plus 
rect. 

5 plus 
rect. 
and 
volt. 
reg. 

3 plus 
rect. 
and 
volt 
reg. 

6 plus 
rect. 

3 plus 
rect 

9 plus 
2 rect. 

10 plus 
3 rect. 

External 
:tel. 
pro- 
vision 

yes yes yes yes no no no yes yes no no no no 

Price $124.75 $195.00 $220.00 $325.00 $78.50 $245.00 $295.00 $149.50 $89.50 $179.50 $379.50 $395.00 $395.00 

true response curve picture and avoids 
the necessity of interpretation. A sweep 
adjustment in steps including several 
narrow sweeps is useful when aligning 
the sound i.f. strip and discriminator. 
Crystals: Provision for crystal insertion 
at the panel is very useful in adjusting 
adjacent -channel and other traps where 
an accurate signal source is required. 
Phasing: This is a knob -controlled de- 
vice for shifting the phase relation of 
the trace and retrace patterns so a 
single pattern is observed. Useful in 
alignment. 
General: Many aspects cannot be cov- 
ered in an article of this type, two of 
the most important being radiation and 
frequency stability. Radiation, if exces- 
sive, will operate the a.g.c. circuits and 
prevent optimum alignment. It can be 

prevented only by careful internal 
shielding and r.f. wavetraps in the a.c. 
line of the generator. Stability can be 
obtained only by careful design includ- 
ing voltage regulation. These charac- 
teristics should be carefully investi- 
gated before making a purchase, and 
price alone should not be the determin- 
ing factor. 

Oscilloscopes 
Vertical amplifier bandwidth: Not criti- 
cal for observing i.f. response curves 
because here only the low- frequency 
modulation pattern is viewed. Broad 
band (over 2 mc) important for view- 
ing fast -rising patterns such as sweep 
circuit and sync -pulse waveshapes. Val- 
uable, if over 4 mc wide, for signal 
tracing when used with a crystal probe. 

OSCILLOSCOPES 

In this latter case, a scope can be used 
as a valuable signal tracer instead of 
only as an indicator. 
Deflection sensitivity: Minimum output 
from the signal generator should al- 
ways be used to keep below the a.g.c. 
threshold. This requires good scope am- 
plifier sensitivity to produce a visible 
pattern. Better than .05 v /in. is de- 
sirable. 
Cathode -ray tube size: Not critical but 
the 5 -inch tube seems to be most 
popular. 
Sweep range: Not critical. For TV use, 
25 cycles to 30 kc is adequate for all 
usual applications. 
Grid modulation: Useful when using an 
external return -trace blanking oscilla- 
tor or for some techniques which re- 
quire a Z- axis -modulated pattern. 

Pre- 
cision 
ES -500 

Hickok 
1958 

Jackson 
CR0-1 

RCA 
WO5BA 

Dumont 
304 

Triplet t 
3440 

RCP 
TV -90 

Reiner 
508 

Supreme 
660 

GE 
ST -2A 

Syl- 
vapb 

131 

Trans - 
vision 
450A 

Philco 
7008' 

Vert. 
amp. 
band 
width 

10 c.p.s. 
-1 mc 

30 c.p.s. 
-1 mc 

20 c.p.s. 
-4.5 mc 

S c.p.s. 
-2 mc 

d.c. amp. 
0 -100 kc 
a.c. amp. 
-1 .pkc 

20 c.p.s. 
-1 mc 

5 c.o.s. 
-200 kc 

2 c.p.s. 
-100 kc 

5 c.p.s. 
-S mc 

20 c.p.s. 
-I mc 

10 c.p.s. 
-100 kc 

20 c.p.s. 
-450 kc 

Vert. 
an 
dee. 
sensit. 
(v/in.) 

.02 .03 .018 0.5 peak 
to peak 
built -In 
volt- 
meter 

.01 
built -in 
volt - 
meter 

.02 0.285 .01 0.1 .015 0.5 0.5 .025 

C/R 
tube 

slze(in.) 

5 5 S 5 S 5 3 5 5 5 3 5 3 

Sweep 
range 

10 c.p.s. 
-30 kc 

10 c.p.s. 
-25 kc 

20 c.p.s. 
-50 kc 

10 c.p.s. 
-100 kc 

Sine or 
sawtooth 

c 
-30pc 

10 c.p.s. 
-60 kc 

10 c.p.s. 
-45 kc 

2 c.p.s. 
-50 kc 

7 c.p.s. 
-100 kc 

10 c.p.s. 
-100 kc 

15 c.p.s. 
-40 kc 

20 c.p.s. 
-50 kc 

60 c.p.s. 

Pro- 
vision 
for arid 
modu- 
lation 

ya yes no no yes yes yes yes yes no no yes 

Price $149.50 $156.00 $195.00' $345.00 $285.00 $189.50 - $127.50' $265.00 $276.80 $279.50 $69.50 $99.50 $395.00 

NOTES --' S:gnal-tracing probe 19.95. 
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' Hm built -in 0 5 -45 -mc generator. ' Instrument is combination generator and scope. 
Model 479 plus buil -in scope. Price 1375. 
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Making a 2 -Inch Scope 
Test Instruments 

INTENSITY 
AND PWR 

VERT 
Pos 

VERT. 
GAI N 

COARSE 
FREQ 

VERT. 
INPUT 

FOCUS 

NORIZ. 

SYNC 

NOR II 
GAIN 

I 

AND 
EXTSYNC 

FINE 
FRED 

INT AND 
EXT. SWEEP 

E %T. SYNC 

NORIZ 
INPUT 

The complete 2 -inch oscilloseopo in its metal ease. 

THERE is a very real and very wide 
gap between the inexpensive cath- 
ode -ray modulation- checker, with 
its extremely limited usefulness as 

a test instrument, and the elaborate and 
expensive test osci,loscopes on the mar- 
ket. The oscilloscope described in this 
article attempts to bridge that gap. 

Its most obvious feature is its small 
size, which was not gained at the ex- 
pense of versatility; full -sized com- 
ponents are used throughout. The 2- 
inch tube, while not large enough for a 
laboratory instrument, shows large, 
brilliant figures bright enough for pho- 
tographing and certainly bright enough 
for viewing. Its other features are: 
1. Vertical and horizontal amplifiers 

flat over the audi% range. 
2. High sensitivity which permits con- 

venient viewing of 1 volt or less. 
Even the direct output of crystal 
pickups and microphones can be 
viewed. 

3. Internal sweep oscillator with fre- 
quency variable in five steps, plus 
vernier fine -frequency control. 

4. All usual oscilloscope features and 
functions. 

5. Low cost. 

The foundation unit 
The complete oscilloscope is built on 

a foundation unit assembled from two 
commercial chassis plus a panel and a 
few simple parts cut from sheet metal. 
It measures roughly 5 x 8 x 9% inches. 
All these parts, including the chassis, 

Transmitter Engineer WNAD AM /FM. 

Construction data for 
a scope complete with 
amplifiers and sweep 

BY CHARLES W. WELCH, W5MHK* 

should be made of steel or other ferrous 
metal, as nonferrous metals do not have 
good magnetic shielding qualities. By 
using a steel chassis 5 x 9% x 1% 
inches and a sheet -iron panel and case, 
with the power supply mounted on the 
lower chassis, no magnetic shield is re- 
quired on the cathode -ray tube itself. 

The panel is cut out and drilled. You 
can use the photos as guides. It should 
then be lacquered the desired color and 
labeled. 

The two chassis should be drilled and 
cut out, again referring to the photos. 
Transformers and chokes should be 
mounted on the lower chassis and as 
far to the rear as possible, to minimize 
magnetic interference. Do not cut any 
large holes in the upper chassis which 
might allow magnetic flux to cause 
trouble at the cathode -ray tube. 

The lower chassis is mounted %6 inch 
above the bottom of the panel, with ohs 
inch of panel sticking out on either side 
of the chassis. It is fastened to the 
panel by angle brackets which bolt to 
the chassis and fasten under the mount- 
ing nuts of the inpub jacks on the panel. 

The upper chassis is inverted, as 
shown in the photographs, so that the 
side flanges turn up. It is fastened to 
the panel with angle brackets, mounted 
with the bottom 2% inches below the 
top of the panel, and center& so that 
ih8 inch of panel extends on both sides 
of the chassis. The rears of the two 
chassis are fastened together with a 
sheet -metal spacer strip. The distance 
between the two mounted chassis should 

be about four inches to permit the 884 
tube to be inserted in its socket. 

In the upper chassis the four controls 
are mounted on sheet -metal brackets 
to the rear of the 2AP1 socket. Shaft 
extensions are of insulating material. 
The power supply 

The high voltage for the cathode -ray 
tube in this scope is supplied by the 
same receiver -type transformer which 
feeds the other stages. It is obtained by 
taking the a.c. off one side of the high - 
voltage secondary winding, rectifying, 
and then boosting it by the action of the 
electrolytic capacitor Cl. Note that the 
high -voltage rectifier 6X5 -GT and Cl 
are reversed from normal polarity, be- 
cause the high voltage must be nega- 
tive. Be careful in mounting and in- 
sulating Cl not to ground the high - 
voltage power supply. 

The output of the high -voltage sec- 
tion is a little over 500 volts. In choos- 
ing a power transformer, do not select 
one which has a lower output voltage 
than specified, as the 2AP1 is rated 
at 500 volts minimum. While this volt- 
age is adequate, it cannot be reduced . 

very much without serious effects. 
Scope and controls 

The next step is wiring the cathode - 
ray tube with its controls. The inten- 
sity control, which has the a.c. line 
switch on the back of it, is mounted so 
that its knob is brought out to the up- 
per left side of the panel. The focus 
control comes 'out on the upper right 
side of the panel. The two holes just 
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below these are for the two centering 
controls. The controls are identical 
electrically, but common practice places 
all vertical controls on the left -hand 
side of the panel. 

The resistor network of which the 
centering controls are a part is the 
centering system of the scope. The re- 
sistors are arranged to give about 100 
volts with the slider at full travel one 
way, zero in the center, and 100 volts 
at opposite polarity when the slider is 
at the other end of its travel. The spot 
can be moved entirely off the screen of 
the tube in either direction. When the 
network is completed, it may be neces- 
sary to juggle the fixed resistors slight- 
ly to get the right voltages, because of 
slight variations in power transformers. 

Two jacks and plugs are mounted 
on an angle bracket behind the cathode - 
ray tube. An opening is cut in the rear 
of the case to make them readily ac- 
cessible from the back of the 'scope. 
They permit disconnecting all controls 
from the deflection plates to apply r.f. 
voltages directly to the plates. 

Now turn on the a.c. and let the fila- 
ments warm up. Set the centering con- 
trols to approximately mid -travel, and 
advance the intensity and focus con- 
trols. If no spot appears on the screen, 
try various positions of the centering 
controls. Frequently a 'scope works, 
but the positioning controls push the 
spot clear off the screen so that nothing 
is visible. If no spot can be found, check 
wiring until the trouble is located. 

When the spot is located, retard the 
focus and intensity controls until the 
sharpest possible spot is obtained. Note 
that these controls work together with 
considerable interaction, which is nor- 
mal. When the spot is as sharp as the 
controls will make it, look it over care- 
fully. Any unusual shape or a large, 
sharp spot which cannot be focused 
down to a reasonable diameter, prob- 
ably indicates magnetic interference 
coming from the power supply. If this 
is not too serious, don't worry about it 
for the present, but continue wiring the 
scope. The metal case which is put over 
the chassis will help eliminate it. 

AmpliSers and sweep 
The horizontal amplifier should be 

located on the right -hand side, using 
the tube, gain control, and jacks on that 
side. The amplifier is reasonably 
straightforward, except for what may 
be considered unusual bypassing. The 
amplifiers were built and rebuilt and 
modified, in the attempt to get them flat 
without the use of peaking inductances. 
They are perfectly flat from 100 to 
12,000 cycles, and rough tests indicate 
that they are reasonably flat over the 
rest of the audio range. 

If it is decided that the range should 
be extended further, or if the high fre- 
quencies are down in the finished am- 
plifiers, the range can be increased with 
peaking inductances. In calculating 
such inductances, it should be kept in 
mind that this circuit has unusually 
high stray capacitance, because the in- 
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put capacitance of the 2AP1 and its 
wiring must be considered as well as 
the output capacitance of the 6AC7. 
The screen bypass C2 should be ground- 
ed to the ground end of CS, the cathode - 
bypass capacitor. 

The gain of the amplifiers as shown 
is as high as will be 'heeded in normal 
use. When the amplifier is finished, put 
an audio voltage into the input and ad- 
vance the horizontal gain control with 
the position and focus controls proper- 
ly set. The spot on the screen should 

Parts mount on two chassis and a panel. 

spread out into a streak. If the trace 
is not horizontal, rotate the 2AP1 sock- 
et until it is properly oriented- unless, 
of course, it is nearly vertical, in which 
case check to see that you have the am- 
plier hooked up to the right deflection 
plate. 

The next step is wiring the sweep os- 
cillator. It is a simple gas- triode cir- 
cuit, described in every radio handbook, 
so we will not go into the theory of it 
here. 

For the present, testing the stveep os- 
cillator will simply be to see that it 

H 
VERT IN 

6AC7e 

oscillates. When it is hooked up cor- 
rectly and switch S1 is in the INTERNAL 
position, advance the horizontal ampli- 
fier gain control. A horizontal trace 
should appear on the screen; there is 
nothing tricky about getting a gas - 
triode oscillator to "take off." Try all 
the positions of the frequency controls, 
to make sure they are working. 

There is little in the construction of 
the vertical amplifier which is not iden- 
tical with the horizontal amplifier. 
The only difference is that the sync 
circuit takes a small amount of the out- 
put of the vertical amplifier and feeds 
it into the grid of the oscillator to make 
it lock in and hold the figure steady on 
the screen of the 2AP1. The sync volt- 
age is taken off the amplifier plate 
through R and C4. 

Testing 
The 'scope is now ready for the final 

testing. Curves are run on the two am- 
plifiers with an audio oscillator, care- 
fully measuring the input to keep it 
constant, measuring the length of the 
trace on the screen of the scope, and 
plotting the output curve. It is best to 
make this test with only the output of 
the amplifier under test on the screen, 
so that you get a straight line to meas- 
ure, rather than a figure. When the two 
amplifiers have been tested this way, 
test the sawtooth generator. 

Two things demanded of the sawtooth 
generator are linearity and short fly- 
back time. The test for length of flyback 
time is to apply a sine voltage to the 
vertical input and adjust the sweep fre- 
quency to stop several cycles on the 
screen. Then observe the return trace. 
If it is too bright, the flyback time is 
too long. The object, of course, is to 
make the flyback time as brief as pos- 

á -1 JAMS ON REAR OF SCOPE 

2001( R 

61MEG 2MEG 

33 E4 

d 

.002 

HORIZ CENT 

MEG 

C 

N 

ENT 

CENT I.3e 25 

e--AEXT 6AC7 
INT SI 

IION2 1 
IN 

25V 

33e 

C2 

FOCUS INTENS 

e 6X5-GT 

5Y3 -GT 
600V 

10H /90MA 

IMEG .1 

200 

FINE REO 

2 E IOOA 

KOH+ 884 
T5 TI r 102 70051.001 

20X COARSE FRED 

a 
750v á 

!IA o 
A 

6.31 TO 2API -A FIL 

5V TO ST3 FIL 

PILOT 8 OTHER 5.3V FILS I 

®SW 

--I I11VAC 

Complete schematic of the 2 -inch oscilloscope. A 2AP1 or 902 may also be used. 
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sible, so that the return trace disap- 
pears altogether or at least is dim 
enough not to confuse the desired pat- 
tern. This test can be applied only to 
the finished scope. 

The best check for linearity is view- 
ing the output of the oscillator on an- 
other scope, and seeing if the sawtooth 
wave is perfectly straight -backed. An- 
other scope is also useful in checking 
flyback time. In the absence of another 
scope, however, the linearity may be 
checked by the new scope. 

Again apply a sine voltage to the 
vertical input and set the sweep fre- 
quency to show two or more complete 
cycles on the screen. Stop these with 
the fine- frequency and sync controls, 
and adjust the gain of the amplifiers 
until the pattern does not take up much 
more than a inch on the screen. Then 
measure the peak to peak distance hori- 

zontally on the trace. These distances 
should lie the same. If they start wide 
and narrow down in succeeding cycles, 
the sweep oscillatot may not be linear. 
One note of caution: Due to the "stack- 
ing effect" which occurs when the elec- 
tron stream passes near the positive, 
grounded deflection plate in the tube, 
the pattern will crowd up near one end 
of the screen. Therefore, the gain 
should be adjusted to keep the pattern 
small and near the center of the screen 
before deciding that the oscillator is or 
is not linear. "Stacking" is perfectly 
normal in an oscilloscope when single - 
ended deflection is used. 

Keep in mind, too, that the amplifiers 
are sensitive and overload easily. Se- 
vere distortion will then occur. Very lit- 
tle input is required -a volt or less - 
though somewhat higher voltages can 
be accommodated by keeping the ampli- 

Using a Voltmeter as 
a Precision Resistor 

By JOHN T. BAILEY 
THE common multirange voltmeter is 

a handy source of precision resistors 
which can be used for calibration work 
without removing them from the volt- 
meter. When the multimeter is switched 
to read d.c. volts, the circuit consists of 
a simple series arrangement of meter 

DÁRSONVAL METERc 

MULTIPLIER t 
RESISTOR 

Fig. 1- Common voltmeter circuit 
and Multiplier resistor as shown in Fig. 
1. This series circuit is connected to the 
test leads for convenient use. The total 
resistance of the series circuit is deter- 
mined by the voltage range and the 
meter sensitivity. It can be computed 
quickly simply by multiplying the volt- 
age range by the ohms -per -volt rating 
of the multimeter. For instance, if the 
sensitivity is 1,000 ohms per volt and 
the 30 -volt range is used, the resistance 
is 1,000 times 30 or 30,000 ohms. This 
will be accurate to ± 1% for the aver- 
age instrument. If two multimeters are 
available, they may be connected in 
series or parallel to increase the com- 
binations of resistors. 

Pay no attention to any reading that 
may occur on the meter unless, of 
course, it goes off scale. 

This method may be used on a.c. work 
without any damage to the meter since 
it cannot follow the cyclic fluctuations 
of the alternating current. 

Laboratory electrodynamometer volt- 

meters have an accurate, temperature - 
compensated, swamping resistor in 
series with the meter coils, as in Fig. 2. 
This resistor is in the order of a few 
thousand ohms for a 150 -volt meter, 
usually the meter carries the resistance 
value on the data nameplate. The meter 
will read on d.c. or a.c., and thus can 
be an indication of when a safe current 
value has been reached when it is used 
for resistance purposes. 

Because the resistance value given 
for both meters includes the resistance 
of the meter coils, no correction need be 
made. 

A vacuum -tube voltmeter is not suit- 
able for this use since it operates on a 
different principle. 

ELECTRO- DYNAMOMETER 

r 

SWAMPING 
RESISTOR 

-4 

Fig. 2- Swamping resistor is accurate. 
Uses for precision resistors include 

voltmeter multipliers, reference resist- 
ors for checking ohmmeters, bridge 
arms, calibration resistors for checking 
instrument dials, and others. 

When using a meter as a precision 
resistor, it is always an excellent idea 
to make a few calculations beforehand 
to find the voltage that will be placed 
across the meter and multiplier. Be 
sure it is not greater than the maxi- 
mum reading of the scale you plan to 
use. 

fier gain -control knob turned well down. 
The final check of the circuits should 

be made to see that the various switches 
and controls function properly. It being 
always advisable to use as little sync 
as possible, the sync voltage on this 
scope has been made rather small. In 
locking the oscillator in, the trace 
should be as nearly stopped as possible 
by the fine -frequency control, then fi- 
nally synchronized with the sync con- 
trol, advancing it only as necessary. 

Constructing the case 
The case is made after the 'scope is 

finished. It, too, should be made of fer- 
rous metal, and dimensioned to slip 
over the chassis, sliding up to position 
behind the ?Sg inch of panel left all the 
way around the chassis. The panel and 
the case should not be made of galvan- 
ized iron if other iron is available, as it 
is difficult to make paint or lacquer stick 
to a galvanized surface. However; if it 
must be made of galvanized metal, a 
primer made especially for the purpose 
will work nicely (ordinary automobile 
body primer will not). Provide for 
ventilation, because the tubes generate 
considerable heat. Ventilated plugs in 
the rear of the chassis are a satisfac- 
tory method. Don't forget that the case 
is a necessary part of the magnetic 
shielding and should not be cut up any 
more than can be helped. 

After the case has been installed 
and fastened by self- tapping screws 
into the side flanges of the chassis, the 
scope should be checked again for any 
persisting magnetic deflection. If the 
case has not helped, a shield may be 
made from iron pipe, covering as much 
of the tube as the amplifier wiring will 
permit. Shielding about two- thirds of 
the way up from the base and ground- 
ing at the socket end will suffice. This 
should be necessary only in extreme 
cases. It was used in the oscilloscope 
pictured, but only as an added refine- 
ment. The trace before the addition of 
the shield was as fine as that of most 
commercial scopes; with the shield it 
is possible to get a trace that is finer 
than the line made by the average pen. 

Certain interactions in this scope 
may, at first glance, appear to be bad, 
such as that between the intensity and 
the focus controls and certain charac- 
teristics of the sync circuit. These are 
perfectly normal and occur in any unit, 
commercially built or otherwise; they do 
not hinder the operation, once the oper- 
ator is familiar with them. 

MATERIALS FOR OSCILLOSCOPE 
Resistors: I -200, I- 1,000, 1- 1,300, I- 20,000, 1- 24.000, 2- 33,000, 2 -47,000, 1- 51000, 1- 100,000, I- 180,000, 2- 200,000 ohms, 3-I, 2 -2 megohms, / 
watt; t- 150000 ohms 2 wafts; 1- 25,000 I- 50,000, I- 100,000, 2- 500,000 ohms, 2 -I megohm poten- 
tiometers. 
Capacitors: 1 -.002 µf, mica; 1 -.001, 1 -.005, I -.02, 
10-0.1, 1-0.5 pf, 400 -volt, paper; 2 -25 pf 25 volts, 2-t pf, 450 volts, I--8 pf, 600 volts, electrolytic. 
Switches: 2- s.p.s.t. toggle, I -I- circuit, 5- position 
rotary, 1- 1.p.s.f. for attachment to intensity poten- 
tiometer. 
Inductors: I -power transformer, 750 volts center - 
tapped at 90 ma, 6.3 volts at 3 amps., 5 volts at 2.5 
amps; 1-10-henry, 90-mo choke. 
Tubes: 1- 2API , I -5Y3 -G7, 2 -4AC7, I- 6X5 -GT, 
1-884. 
Miscellaneous: 2- chassis, 5 s 9I/ s II /tinches; (- 
iron panel, 5 s t inches; tube sockets; miscellaneous 
hardware. 
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Television 

Television Dictionary 
Centering 

The process of shifting the trace 
on an oscilloscope or the image on 
a television tube so that it is cen- 
tered on the screen. 

Centering control 
An adjustment for shifting the 
pattern on the screen of a cathode - 
ray tube. The vertical centering 
control moves the pattern up or 
down, and the horizontal center- 
ing control moves it to either side. 
The pattern is centered by varying 
the d.c. potential applied to the 
deflection plates (electrostatic de- 
flection) or by varying the d.c. 
current through the deflection 
coils (electromagnetic deflection). 

Channel 
A band of frequencies. Twelve 
channels have been assigned by the 
Federal Communications Commis- 
sion for commercial television 
broadcasts. 

Channel Freq. (mc) 
2 54-60 
8 60 -66 
4 66 -72 
5 76 -82 
6 82 -88 
7 174 -180 
8 180 -186 

186 -192 
192 -198 
198 -204 
204 -210 
210 -216 

9 
10 
11 
12 
18 

Each channel is 6 mc wide. The 
audio carrier is 0.25 me from the 

PICTURE CARRIER SOUND CARRIER 

6MCt- 
high -frequency end of the chan- 
nel. The picture carrier is 1.25 me 
from the low- frequency end. The 
picture and sound carriers are sep- 
arated from each other by 4.5 inc. 
The diagram shows one TV channel. 

r.25tAC 

Chromatic abberation 
See Aberration. 

(tamper 
A circuit which establishes the 
d.c. level of a waveform (the base- 
line of an a.c. wave with a d.c. 
component). Clampers are also 
known as d.c. restorers. 

Clamping 
The process of establishing the 
d.c. level of a waveform. This may 
he done with a diode tube in series 
with a capacitor, as indicated. On 

- + - 
LEFIT 

uo-JT OUTPUT 

the negative alternations of the 
input signal, the diode conducts 
current and charges the capacitor. 
The capacitor adds its charge in 
series with the signal on the posi- 
tive alternation. 
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(Continued from page 61 of the January issue) 

By ED BUKSTEIN 

Clipper 
A circuit designed to remove all 
of a waveform above or below a 
given level. (See Amplitude sep- 
aration.) 

Clipping level 
The amplitude level at which a 
waveform is clipped. 

Color 
The visual sensation produced 
when light enters the eye. The 
color perceived depends on the 
wavelength of the light. A wave- 
length of 4,000 Angstrom units is 
perceived as violet and a wave- 
length of 7,000 Angstrom units 
produces the sensation of red. All 
other color wavelengths are be- 
tween these limits. 

Color dise 
A rotating disc containing red . 
blue, and green windows, placed 
in front of the television camera 
or C -R tube in the CBS color TV 
system. 

Complementary colors 
Two colors which, when properly 
combined, produce white light. A 
red light and a green light of 
proper intensity will combine to 
produce white light. Yellow and 
blue are also complementary 
colors. 

Composite signal 
The complete television signal 
containing the picture informa- 
tion and the synchronizing and 

Often the contrast control varies 

VIDEO IF AMPL i f 
II 
II 

3ft II 

II 

CONTRAST CONTROL 

t45iATIVE POTENTIAL _ 

the gain of a remote -cutoff tube in 
the video i.f., as in the figure. 

B+ 

Converging lens 
A lens which causes the light pass- 
ing through it to converge to a 
point. (See Convex lens.) 

C lens 
A converging lens which is thick - 

LENS 

LIGNT 

est through its center and thinner 
toward the edges. 

Counter 
A circuit whose output frequency 
is a submultiple of the input fre- 
quency. The counter circuit, also 
called a frequency divider, pro- 
duces a stair -step waveform. (See 
Frequency divider.) 

Critical viewing distance 
The ratio between the distance at 
which the line structure of a tele- 
vision image is indiscernible and 
the height of the image. 

PICTURE 
INFORMATION 

blanking pulsee. Typical compos- 
ite waveforms appear in the draw- 
ing above. 

Concave mirror 
A reflecting surface of such shape 
that it causes the rays of light 
striking it to focus upon a point 
on the principal axis, the con- 
cave mirror is also referred to as 
a spherical mirror. (See Center of 
curvature.) 

Contrast 
The total range of light intensities 
between the darkest and brightest 
portions of an image on the tele- 
vision screen. 

Contrast control 
An adjustment for increasing or 
decreasing the range of light in- 
tensities of an image by varying 
the amplitude of the picture sig- 
nal. Contrast control in the tele- 
vision receiver corresponds to 
gain control in a sound receiver. 

Damping tube 
A diode connected across the hori- 
zontal deflection coils to prevent 
shock -excited oscillations when the 
magnetic field collapses. 

D.c. reinsertion 
The process of establishing the d.c. 
level or baseline of a waveform. 
(See Clamping.) 

D.e. restoration 
Same as d.c. reinsertion and 
clamping. 

D.c. transmission 
Transmission of the d.c. level of a 
television signal. The d.c. level de- 
termines the background intensity 
of the image. 

Definition 
That quality of a television image 
which enables an observer to dis- 
tinguish fine detail. 

Deflection 
The process of bending or altering 
the path of the electron stream in 
a cathode -ray tube. 
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Deflection toils 
Coils placed around the neck of a 
cathode -ray tube to deflect the 
electron stream. The magnetic field 
created by the flow of current 
through the deflection coils causes 
the electron stream to deviate 
from its normal path. This system 
is electromagnetic deflection. 

Differentiator 
A circuit whose output waveform 
represents the rate of change of 
the input waveform. As the figure 
shows, a square or pulse waveform 
fed into a differentiator produces 
a narrow, peaked wave in the out- 

0-1 

INPUT OUTPUT 

/A 
INPUT 

DiFERENTIATOR o-1tt 
DIFFERENTIATOR 

W 
OUTPUT 

put. A sawtooth fed into a differ - 
entiator produces a pulse in the 
output. A differentiator is some- 
times used in an oscilloscope to 
blank out the retrace. The saw - 
tooth produced by the sweep cir- 
cuit is fed into the differentiator, 
and the negative pulse produced 
in the output is used to bias the 
cathode -ray tube to cutoff. 

Dioptrie 
The name applied to an optical 
system employing lenses but no 
mirrors. 

Direct -view 
The name applied to a television 
receiver in which the image is 
viewed on the face of the cathode - 
ray tube. This feature distin- 
guishes it from the indirect -view 
or projection -type receiver. in 
which the image is optically pro- 
jected from the cathode -ray tube 
to a special viewing screen. 

Discharge tube 
A tube so operated that it is nor- 
mally cut off and made to conduct 
at periodic intervals. A capacitor 
connected in parallel with such a 
tube charges from the plate -volt- 
age supply when the tube is cut 
off and discharges through the 
tube when it conducts. The voltage 
across the capacitor is sawtooth 
in form. A discharge tube is often 
used in a blocking oscillator. 

Dispersion 
The separation of white light into 
its component colors, as in a 
prism. Light passing through a 
prism is refracted to an extent 
dependent upon its wavelength. 
WHITE LIGHT 

The different wavelengths are seµ 
arated in passing through a prism 
because they are refracted by dif- 
ferent amounts. The result ap- 
pears above. 

(To be continued) 
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Television "Sight Effects" 
Radio has its sound effects and television its 
"sight effects." This article tells how unusual 
scenes are produced on your TV receiver screen 

WHAT 
TELEVIEWER SEE` 

Girl Diver 
°ppeors lo be in - 

Gold lisn Tonti 

Movie film of girl 
diving info gloss look 

( 
\n` t 

Black 
Background 

Electronic 
Miter Unit 

Video 
Comare 

T. v. Fi lm 
Projector 

Black 
Background 

Large Glass Tank 

Fig. 1 -How movie projector and camera squeeze girl swimmer into fishbowl. 

THE directors and producers of 
television plays and other pro- 
grams are finding that TV is 
much more than an "instantaneous 

movie." Because pictures are trans- 
formed into electrical signals, they can 
be mixed, faded, and made to produce 
the most unexpected effects. That is 
why the average viewer is no longer 

VELVENA 
CIGARETTES 

N E V E R BITE 

surprised- though he may be mystified 
-.when he sees a lissome young lady 
swimming around in a goldfish bowl. 
Cleverly controlled electrons are re- 
sponsible, too, for some of the trick 

Translucent 
Scree 

Rubber Suspension 
Bonds 

By H. W. SECOR 

commercials, where the sponsor's name 
and a picture of his product appear to 
float above a baseball field. 

Squeezing a girl into a goldfish bowl 
looks like an impossible feat until you 
take a look at Fig. 1. The diver did 
her stuff in a giant glass tank while 
a motion -picture camera took pictures 
of the act. At the television studio the 
film was run off through a projection 
camera which passed the image to the 
mixing board. At the same time, an- 
other camera was trained on a real 
goldfish bowl. The control operators 
superimposed the two pictures so that 
viewers saw both at once. At the top 
of Fig. 1 you see what the viewers saw: 
a young lady in a bathing suit playing 
tag with the goldfish! 

Have you ever sat home on a Satur- 
day afternoon listening to a radio de- 
scription of a ball game? Time for 
the commercial announcement comes 
around, and the announcer begins to 
tell you about El Ropo cigars. Right 
in the middle of his sales talk you hear 
the crack of a bat in the background 
and a great roar from the crowd. 
You're aching to know what's going 
on -but you have to wait for the end 
of the commercial before you find out. 

In television it's different. The base- 
ball game stays right on the screen. 
But you'll see a picture of the spon- 
sor's product or a printed message 
superimposed on the picture. Often it 

Still View 
Projector 

or 
(Movie Projector) 

Actors 

Comer° " A" 
picks up Live 

Camera ' B" 
picks up Adv. 

(Live or Still 
View) 

Electronic 
Miner 

Fig. 2 -Blurb appears above field. 

Scene projected on 
\anslucent screen 

Brick or stone 
moll prop 

'Combination. 
scene os broadcast 

Fig. 3 -Still picture projected from rear provides background for Paris short. 
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looks like sky -writing, or as if a gigan- 
tic transparent frame with drawings 
were suspended over the playing field. 

Once again it's the mixers that do 
it (see Fig. 2). One camera picks up 
the ball game, and another is aimed 
at a live or pictured advertisement. 
Outputs of the two cameras go to a 
mixer where just the right amount of 
signal from each is sent on to the 
transmitter. 

Unusual studio tricks 
Not all television's effects are pro- 

duced electronically. For instance, you 
may see a pair of actors standing on 
a Paris roof with the Eiffel Tower 
looming in the background. To paint 
a backdrop or build a set would cost 
more money and take more time than 
the scene is worth. But to find a small 
picture and use a magic lantern is the 
work of a few minutes. 

As Fig. 3 shows, the actors stand on 
a small imitation rooftop with a white, 
translucent screen behind them. In back 
of the scene a still picture projector 
flashes the Paris view on the trans- 
lucent screen. The audience sees the 
picture as a whole -the actors appar- 
ently looking at the tower. 

The same technique has been used 
in railroad -train scenes. The action 
takes place inside the train, but 
through the window you can see the 
telephone poles go by and trees and 
fields appear in the background. This 
time a movie projector is used instead 
of a magic lantern. Pictures taken 
from a train window are projected on 
a translucent screen set in the window 
frame. 

At present, only CBS is using rear 
projection. The projected scene must be 
very bright and powerful lamps are 
used -one, for example, rated at 5,000 
watts. Storm and cloud effects are but 
one of the myriad possibilities. The 
screen is a special one, using a plastic - 
type material with fine metallic par- 
ticles in it. 

One of the most dramatic devices 
for heightening suspense and tenseness 
in a play is thick fog. TV producers 
don't wait for a bad night and shoot 
the scene outdoors; they make the fog 
to order. Fig. 4 shows how. 

The air in a small box is saturated 
with titanium chloride mixed with cas- 
tor oil. In the bottom of the box is a 
pan of water cooled with dry ice. When 
the smoke created by the sprayed mix- 
ture passes over the cold water, it be- 
comes very thick and billowy. As it 
comes out the slot on the other end of 
the box, a fan directs it to the desired 
places. 

Cartoon figures walk and talk 
One of the cleverest versions of tele- 

vision's puppetry is Du Mont's Magne- 
toons, produced by J. M. Seiferth Pro- 
ductions. Small figures slide across a 
painted scene, moving arms and legs 
and gesturing realistically. These ani- 
mated cartoons are operated by small 
magnets. The figures are made of card - 
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board and a magnet is fastened to each 
of several strategic places. A like - 
shaped cutout is against the plastic 
scenery behind the figure, and it, too. 
is fitted with magnets. 

Fig. 5 shows how the Magnetoons 
work. As live actors give voices to the 
characters, an operator behind the 
scenes moves the magnets. The figure 
on the front of the screen follows. 

All kinds of startling things hap- 
pen. Characters appear out of nowhere, 
balls suddenly drop into sight or dis- 
appear. Not only do the characters 
move around, but jaws open and close 
as words are spoken and the cardboard 

I33 

actors swing their arms up and down 
to emphasize their points. To keep per- 
spective as it should be, several card- 
board replicas of each figure are used, 
each in a different size. 

Television's heyday is just begin- 
ning -but already producers and en- 
gineers are outdoing each other in in- 
genuity. When a little more time has 
gone by, you may expect to see produc- 
tions with effects exceeding those pos- 
sible even in the movies -and with that 
sense of immediacy which helps to 
make television programs more enjoy- 
able than even the best of "canned" 
entertainment. 

Chemical smoke becomes 
heavy and billowy over cold water. 

Covered Box 

Smoke Producer 
(Spray gun with 
Titanium Tetrachloride) 

Water Dry Ice -- 
Fog can be 

caused to rise by 
fon or by heat. 

Fig. 4 -Spray gun. cooling box. and fan produce a thick, billowy fog in studio. 

Pivoted Arm 
Plastic Screen 

Video 
Cornera 

Magnets 

Scene drown on 
paper mounted on 
plastic screen. 

Movable Jaw 

Manipulator 
behind 
screen 

Pivot 

Fig. 5-In Magnetoons productions, cardboard cartoon figures are the actors. 
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3 li Television 

Theory and Practice 

of 

Intercarrier TV 

Part II 

iviANY television receivers today 
utilize the intercarrier sound 
system. The combined i.f. cir- 
cuits of these receivers up to 

the video detector are not much differ- 
ent from each other or for that matter 
from the conventional receiver, except 
as pointed out in the first part of this 
article. Overcoupled or staggered i.f.'s 
are primarily employed to obtain the 
necessary bandwidth. Adjustment of 
these i.f.'s for the proper intercarrier 
response shaping does not require 
changing the i.f. design greatly. The 
primary difference among intercarrier 
receivers is the method of 4.5 -mc sound 
i.f. takeoff. Let us study a few 4.5 -mc 
sound takeoff circuits in typical inter - 
carrier TV receivers. 

Fig. 1 is the sound takeoff circuit 
arrangement employed in the Delco 
model TV -201 receiver. The output 
signal from the video detector is fed to 
the first video amplifier through a high - 
frequency compensating network. This 
coupling circuit should be peaked to the 
point at which its bandwidth will also 
pass the 4.6 -mc beat note. In the plate 
circuit of the video amplifier is a 
series- resonant circuit C16 -L14, sharp- 
ly tuned to 4.5 mc. The grid circuit of 
the first sound i.f. amplifier is con- 
nected to the junction of these two 
components. In other words, the grid - 
to- cathode circuit of the sound i.f. 
amplifier is across the inductance of 
the tuned circuit. Since, in a series- 
tuned circuit, the voltage across either 
reactive component is maximum at 
resonance, then a maximum 4.5 -mc 
signal is applied to the sound section 
of the receiver. 

Fig. 2 is the 4.5 -mc sound takeoff 
circuit used in the Admiral 19A1 chas- 
sis. The 4.5 -mc signal takeoff is also 
from the plate of the first video ampli- 
fier. However, a parallel -tuned, 4.5 -mc 

Chief Technical Editor, John F. Rider Pub- 
lisher, Inc. 

takeoff circuit Ll -C1 is employed, con- 
nected directly across the grid-to- 
cathode circuit of the first sound i.f. 
amplifier. The voltage across a parallel - 
tuned circuit being maximum at reso- 
nance, a maximum 4.5 -mc signal is 
applied to the sound section of the 
receiver. 

One other common type of 4.5 -mc 
sound takeoff unit used is a double - 
tuned transformer. In Fig. 3 we see 
two typical circuits employing such 
transformers. In Fig. 3 -a the parallel - 
tuned primary is in the plate circuit of 
the video amplifier, while the tuned 
secondary is in the grid circuit of the 
sound i.f. amplifier. In Fig. 3 -b the 
primary of the 4.5 -mc transformer is 
in the screen -grid circuit of the video 
amplifier stage rather than the plate 
circuit. 

After the point of 4.5 -mc takeoff the 
video signal must be coupled to the 
picture tube without any 4.5-mc sound 
signal being present, as this would 
distort the picture. Consequently the 
video coupling circuits after the 4.5- 
mc sound takeoff points should not be 
peaked to pass any 4.5 -mc signal. In 
like manner the 4.5-mc sound takeoff 
resonant circuits should be so sharply 
tuned that no video signal finds its way 
into the sound section of the receiver. 

6AL5 
VIDEO DETT 2 

FROM LAS 

IF AMPL 

By 
SEYMOUR D. USLAN* 

Advantages of intercarrier 
The major advantages of the inter - 

carrier system over the conventional 
TV system are: 

1. In the conventional receiver a fine - 
tuning control is almost always needed 
because of local oscillator drift, which 
causes the sound i.f. signal to move 
away from the resonant frequency of 
the sound i.f. tuned circuits. 

In intercarrier systems oscillator 
drift will not produce such defects. 
Any drift in the local oscillator results 
in the same frequency drift in both 
video and sound i.f. carrier outputs 
from the mixer tube. Thus, if the 
oscillator increases in frequency, say 
by 50 kc, the carriers of the resulting 
video i.f. and sound i.f. also increase 
by the same 50 kc. The final sound i.f. 
signal (4.5 mc) is dependent upon the 
difference between the video and sound 
i.f. carriers, not their absolute values. 
Thus, even when the oscillator drifts, 
the difference remains the same and 
the resultant beat note is always 4.5 mc. 

Many intercarrier receivers do, of 
course, have a fine -tuning control. 

2. Disturbances of the local oscillator 
in any receiver that cause it to change 
in frequency at a specific rate actually 
make the oscillator output an FM 
signal. This defect can easily be caused 
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by microphonism. Frequency modula- 
tion of the oscillator signal can also be 
caused by hum from the power supply. 
In both types of TV receivers this un- 
desired frequency modulation is im- 
parted to the sound and video i.f. 
signals. In the conventional receiver 
the sound i.f. signal has no way of 
getting rid of it; it is detected along 
with the desired FM and appears in 
the audio output. 

6AÚ6 DEO AMPL I 

s 1 

L H 
FROM 
VIDEO 

DE T 

ADDA IF 

uEG 33 

CONTRAST 82K VIDEO OUTPUT 

6+ 
IAS _ .005T 20 4.7K 

Fig. 2-A different trap -type takeoff. 

In the intercarrier receiver, FM of 
the local oscillator will not reach the 
sound output. The frequency devia- 
tions of the video and sound i.f. signals 
are in phase. The 4.5 -mc difference re- 
mains the same, and the undesired 
FM effects cancel out. 

3. Amplification of the sound i.f. 
signal by the combined i.f. amplifiers 
and of the 4.5 -mc signal by the video 
amplifiers adds greatly to over -all am- 
plification of the signal input to the 
sound section of the intercarrier re- 

VIDEO I AMA. 

4.5C TAKEOFF TRANS 

I f4 
?. li 

TO GRID OF 

SOUND IF AMP'. 

o PEAKING COIL 

VIDEO OUTPUT 

A B+ PENUNG COIL 

B 

VIDEO 

VIDEO OUTPUT 

64 

4.SMC TAKEOFF TRANS TO GRID OF 

II 

SOUND IF AMPL 

e+ 

Fig. 3- Tuned- transformer takeoffs. 

ceiver. Economically, this is highly 
advantageous because fewer stages are 
needed for the sound signals alone. 
Only one is usually employed in today's 
receivers. 

4. In intercarrier receivers the local 
oscillator can be tuned above the in- 
coming signal for the lower channels 
and below it for the upper channels, 
because the sound and video i.f. car- 
riers will always be the required 4.5 
me apart. This possible tuning system, 
although considered very advantageous, 
has not been used very much at the 
present. It allows the over -all tuning 
range of the oscillator to be cut down. 

Disadvantages 
There are two chief disadvantages of 

the intercarrier system, both of which 
originate at the video transmitter, not 
the receiver. This is significant because 
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it means that any major correction 
work will have to be done to the rela- 
tively few transmitters rather than to 
the thousands of intercarrier receivers. 

The two disadvantages each result 
in distorted sound and are caused by 
defects of the video carrier signal. The 
sound output distorts when the video 
carrier is overmodulated or near -over- 
modulated and also when it is phase - 
or frequency- modulated beyond a 
certain degree. 

When the video carrier is over - 
modulated, there is no signal present 
during the periods of overmodulation. 
When this happens in the intercarrier 
receiver, there is no video i.f. carrier 
for the sound i.f. signal to beat against 
in the video detector, and hence no 
audio output from the speaker. 

Since the overmodulation is usually 
repetitious at the frame rate (it is 
ordinarily caused by a bright object in 
the picture), the repeated loss acts as 
an additional frequency change in the 

137 

4.5 -mc signal and is therefore de- 
modulated by the FM detector as a 
60 -cycle buzz. 

Most carrier signals of AM transmit- 
ters undergo a certain amount of phase 
or frequency modulation due to transit - 
time effects and other causes. In most 
cases this does not cause any trouble. 
It is not objectionable in the conven- 
tional TV system because the video 
detector will detect changes only in 
amplitude and not in frequency; but 
it is objectionable in the intercarrier 
type system since it means a periodic 
change in the difference between the 
sound and picture carriers. The changes 
in frequency are demodulated by the 
sound detector. Undesired phase and 
frequency modulation of the video car- 
rier is greatest in those transmitters 
operating on the higher -frequency 
channels because transit -time effects at 
high frequencies cause greater degrees 
of frequency modulation of the carrier 
signal than at the lower frequencies. 

More Television Queries 
By DAVID 

Climbing Pix 
? I own a 7 -inch Hallicrafter set. 
When the picture is first put on, it is 
quite normal; but after an hour the pic- 
ture tends to grow in height. Adjusting 
the height in back, I find that it grows 
upward, forcing me to move the picture 
down also. After about 5 hours of use, 
the picture has grown up so much that 
I cannot move it down any further and 
I can fill only the top two -thirds of the 
screen. Can you suggest a cure for this 
annoying condition ? -J. C., Detroit, 
Michigan. 

A. Fortunately, Jack Luck of Colum- 
bus, Ohio, who has had the same 
trouble, forwards the following solu- 
tion: The two horizontal blocking ca- 
pacitors -.0005 µf at 6000 volts -and 
the two vertical blocking capacitors -.03 
pf at 6000 volts- become leaky, causing 

DEFLECTION PLATES 

The 0005 -µf capacitors may be leaky. 

GNESSIN 
this pix growth. Since you have vertical 
growth trouble, you probably have one 
or two leaky vertical blocking capaci- 
tors. I recommend replacing all the four 
described above. See diagram. 

Vertical Problems 
P Receiver is a General Electric Model 
811. Two or three wide, faint gray 
bands appear on the face of the picture 
tube. These bands are about 11/4 inches 
wide and roll upward very slowly. They 
appear with or without a station on the 
air, on blank channels such as Channel 
8, and with the antenna disconnected 
from the receiver. Any suggestions? 

Also, how does one center the picture 
vertically on this receiver ? -W. W. G., 
Briarcliff Manor, New York. 

A. With the symptoms you describe, I'll 
take a shot in the dark and say they're 
due to unstable high voltage. In that 
case, check the h.v. supply and 500- 
µµf filter capacitor. You might replace 
the 470,000 -ohm filter resistor as a 
check. A new 1B3 -GT might help. Clean 
the 1B3 -GT socket and assembly with 
carbon tetrachloride. 

For your last question : Centering ad- 
justment (as taken from Sams Photo - 
facts) : Centering adjustments are made 
by two circular magnets mounted on 
the focus and deflection assembly. The 
assembly may be turned the necessary 
direction, and the amount of correction 
may be changed by rotating the large 
magnet with respect to the smaller one 
and by sliding the two magnets together 
or apart. Maximum effect is with the 
two magnets close together and aligned. 
Minimum effect is achieved by turning 
the large to oppose the small magnet. 
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A De Luxe Televiser 
Part 11 -The r.f. tuner is designed By 

to corer any 9 of the 13 TV channels 
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Fig 7. -The complete schematic diagram of a nine -channel feted -ion from end. 
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Fig. 8- Underchassis view of the tuner, with the main pointe and parts indicated. 

CHARLES A. VACCARO 

AST month we described the con- 
struction of two standard video 
i.f. strips, either of which can be 
used in constructing this deluxe 

TV receiver or to modernize obsolete 
sets. This installment will discuss the 
construction of the tuner or front end. 
Designed to cover any nine of the 
existing twelve TV channels, this tuner 
can be used in constructing TV field - 
strength meters, and remote tuners. 

A schematic of the tuner is shown 
in Fig. 7. The 6AG5 is a grounded -grid 
r.f. amplifier, and the 7F8 is the oscil- 
lator and mixer. 

The tuner circuit 
The antenna signal is applied across 

a 300 -ohm input consisting of a high - 
pass coil in parallel with an inductance 
in the cathode circuit of the 6AG5, 
which is a high -gain, triode -connected, 
grounded -grid amplifier. The cathode 
inductance is switched for various fre- 
quencies to maintain the proper ter- 
mination for the antenna. The r.f. am- 
plifier is transformer -coupled to the 
mixer section of the 7F8 by overcoupled 
r.f. transformers which are switched for 
each channel. The other half of the 
7F8 is a modified Colpitts oscillator. 
The coils are switched for each channel 
and a small variable capacitor is used 
for fine tuning. The oscillator output 
is inductively coupled to the mixer 
input because the oscillator, mixer, and 
r.f. coils are wound close together on 
the same axis. See Fig. 8. The mixer 
output contains both the audio and 
video i.f. signals. A 25 -µµf capacitor, 
Erie type N750, stabilizes the oscillator 
against changes in frequency with 
heat. Three 0.25- to 3 -µµf variable ca- 
pacitors compensate for differences in 
tube interelectrode capacitances when 
it is necessary to change tubes. If 
these were not used, all the coils in the 
circuits of the tube or tubes changed 
would probably have to be realigned. 
With these three capacitors installed, 
it is necessary only to adjust them for 
one high- frequency station and the 
rest of the channels automatically fall 
back into alignment. Construction of 
these variable capacitors will be de- 
scribed later in this article. 

Constructing the tuner 
Figs. 8, 9, 10, and 11 show the con- 

struction of the channel -selector switch, 
which consists of five switch wafers 
and three metal shield plates. Switches 
D, F, H, and I are single -pole, 10- 
position wafers mounted with their 
terminals facing the rear of the switch 

RADIO- ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


frame. Switch sections B and C are 
mounted back- to-back on a single wafer 
mounted on the frame so that section 
B is on the front of the wafer. Sec - 
-tion B is a single -pole, 10- position 
switch, and C is made from a shorting - 
type switch having a circular wiper 
which shorts all except one of its 10 
contacts as it is rotated through its 
positions. Wafers with two switch sec- 
tions back -to -back are not normally 
available; therefore, contacts and wiper 
were taken from a 10- position, short- 
ing -type switch and mounted on the 
back of the wafer of switch section B. 

Take care in selecting wafers for 
this switch because some available 
types have too much inductance in the 
contacts and others are difficult to con- 
vert for sections B and C. (Greenwich 
Sales Co., 59 Cortlandt Street, New 
York, N. Y. has three -deck rotary 
switches having two 10- position wafers 
and one shorting -type wafer which are 
suitable for use on the channel -selector 
switch.) Three of these switches will 
supply all the wafers needed. 

Disassemble one of the shorting -type 
wafers by drilling out the eyelets which 
hold the contacts. Loosen the circular 
wiper by pinching its nibs together on 
the opposite side of the rotor. Remove 
it by prying evenly with a knife blade, 
being careful not to bend the wiper or 
damage the contacts during these 
operations. 

Remove the contacts from positions 
allotted to channels 2, 3, 4, 5, 6, and 
the blank position on the wafer selected 
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Fig. 9- Construction of the channel - 
selector switch is shown in the drawings. 
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for sections B and C. Do this by cutting 
through the folded -over section of the 
eyelets in five or six places with a sharp 
knife or wood chisel. Remove the rotor. 

Mount the wiper from the shorting - 
type switch on the back of the rotor 
just removed so that its open section is 
opposite the circuit -closing contact on 
the front. Anchor it in place by spread- 
ing the nibs with a screwdriver. 

Insert the rotor in the wafer, making 
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sure that the contact for section B is 
toward the front. Place a contact and 
eyelet in position from the side of the 
wafer; turn the rotor until it engages 
the Foatact. This leavds section C open 
and its contact can be placed over the 
eyelet. Fold over the eyelet with a punch 
and put a little solder on both sides to 
insure a good connection between con- 
tacts. Add the other five contacts in 
the same way. 

GROUNDING BRAID 
FOR WAFER E 

FLAT BRAID 
CHASSIS GROUND 

4f 16 
GROUND 
LEADS 300f'- LINE 

TERMINALS 

Fig. 10-The chassis from another angle. Look it oser well for construction hints. 
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Fig. I I-The high -hand coils show up in this view. Note the cathode inductors. 
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Section C shorts the unused low -band 
coils to prevent them from resonating 
with the high- frequency circuits. The 
high -band, coils are not long enough 
to cause trouble. 

Cut out and drill the three shield 
plates from 20 -gauge copper, brass, or 
tin. Their exact size will depend on the 
sizes of the wafers and frame used. 
Cut spacers so the wafers are spaced 
as shown in Fig. 9; then reassemble 
the switch. The rear section is not used. 
It has been installed for possible future 

The tuner chassis and switch support 
are cut to the correct dimensions (Fig. 
12) from .05 -inch, half -hard aluminum 
sheet. Drill the holes and bend to shape. 
Install the tube sockets, fine -tuning ca- 
pacitor, tie points, etc., using internal - 
tooth lockwashers under each screw 
and nut. Leave out the switch until 
later. Wire in all components and 
wires, except those leading to the 
switch. Follow very carefully the lay- 
out (Fig. 13) and photographs (Figs. 
8, 10, and 11). This is very important 
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Fig. 12- Layout guide for the chassis and 
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use for antenna switching, station indi- 
cators, or preamplifiers. Install stops 
on the front of the switch to cover the 
10 positions. 

If the stops on the switch are not 
movable and are in the wrong posi- 
tions, bend them back and install new 
ones where required by drilling holes 
and screwing in small self -tapping 

Bt 

SWITCH SWEAT 
MAHENAL.06OWIV HARD AAL2.3/6r3V6 

DIMENSIONS IN NICKS 

support for the selector switch. 

because changes from this layout can 
make the coil data useless. 

Fasten the switch to its rear mount- 
ing bracket and slide the switch down 
the slot in the front of its panel and 
into position (do not fasten it down 
yet). Solder the components and ground 
leads which go to the switch at the 
tube socket end, using the switch for 

IF WC 
AHD NI GAD M2 

SOsµr LOADING COIL 

6.3v AC 

WAFER 1 
E 

SEC C SEC.D SEC.F 

Fig. 13 -A partial pictorial diagram of the tuner. 
omitted from the drawing for clarity as were two 

screws. Let them project just far 
enough to stop the rotor without inter- 
fering with the indexing springs. 

Note that the shafts on this switch 
and the fine -tuning control are short 
(about %inch long) and are connected 
with an extension shaft in the final 
assembly. This facilitates installation 
and removal of the tuner from the 
chassis and also is used to advantage 
during the alignment of the h.f. chan- 
nels. All of the switch reworking as 
outlined above is much easier than it 
sounds and can be completed in a couple 
of evenings. 

The selector switch was 
compensating capacitors. 

positioning. Use No. 16 stranded wire 
for the ground leads except for the 
1/4-inch flat copper braid from shield 
section E directly to the chassis. At 
the switch end, pass the wires and 
leads through the proper switch ter- 
minals but do not solder yet. Make 
these leads just long enough to pass 
through the switch terminals so that 
the switch can be removed easily for 
servicing if necessary. Now pull the 
leads away from the switch and slide 
it out of the slot. Although all the 
coils can be soldered to the switch 
after it is installed, it is much easier 

to solder some of the high -band coils 
to the switch prior to installing it. 

Refer to Fig. 14 for the data on all 
the coils and r.f. chokes. Note that all 
coils for the same channel are wound 
in the same direction. The winding 
length and spacing between coils was 
measured after all channels were 
aligned and should be a help in pre- 
setting them. Mixer and r.f. coils for 
channels 2 through 6 are closewound 
rather loosely around the form so they 
can be spread out easily after they are 
added to the switch. Later each coil 
turn will be held in place with soft 
wax. The oscillator coils can be wound 
fairly tight around the forms as they 
consist of only a few turns and do not 
have to be spread very much. All the 
coils for channels 2 through 6 are 
wound with Formex or Formvar -insu- 
lated wire or tubular forms. Those for 
channels 7 through 13 are No. 22 bare, 
tinned wire and are self -supporting. 
The cathode coils for these channels 
are made from .005 x % -inch copper 
strips connected directly between the 
points on wafers G and H as shown in 
Fig. 11. The high -frequency coils are 
so critical that two lengths are given, 
a length to cut the wire, and the length 
to be used. Cut a piece of the bare wire 
to the "cut" length given in Fig. 14; 
then bend the two ends so that the 
"use" length is between the two bends. 
Form the coils as shown in the draw- 
ings and photos, and solder to the 
switch so that the solder covers the 
bent ends only up to the bends. 

The r.f. amplifier cathode chokes or 
coils are close -wound on %6 -inch Text - 
olite or insulating paper tubing for 
the low channels. These are cemented 
when finished as they are very broad in 
response and require no adjustments. 
The cathode coil for the h.f. channels 
consist of bare wire soldered directly 
across the switch terminals. 

Solder the two sets of coils for chan- 
nels 12 -13 and 10 -11 to the switch, and 
then slide the switch back down the 
slot into the front -end assembly. Fasten 
the switch and its mounting, and com- 
plete the connections to the switch. 
Now add the coils for the rest of the 
channels, and finish by spreading them 
to the dimensions indicated on the coil 
data. The three variable capacitors 
that compensate for the variation in 
interelectrode capacitances of different 
tubes are easily made. (See Fig. 14). 
Use a piece of %6 -inch (outside dia- 
meter), low -loss paper or Textolite tub- 
ing with walls thin enough to allow 
an 8 -32 screw to slip in and out. Wind 
the six turns of No. 20 tinned, solid 
copper wire at one end. Remove it 
from the tubing, tighten the turns and 
then replace it. Flow in enough solder 
to produce a solid band of metal; let 
cool long enough so that the rosin 
from the solder forms a bond between 
the resulting metal band and the tub- 
ing. 

Closewind four turns at the other 
end of the tubing in a counterclock- 
wise direction, place a Tit or 1 -inch 
cadmium- or chrome -plated 8-32 screw 
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Fig. 14 -These drawings show the con- 
struction of the inductors and the spe- 
cial low -capacitance capacitors which 
compensate for differences in the tubes. 
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about half -way in the tubing and wind 
the additional five turns around the 
screw. The wire size has been selected 
so that the last five turns form the 
threads for the screw. Remove the 
screw and the turns of wire from the 
tubing, tighten them slightly and re- 
place. Now flow the solder into the four 
turns that are on the tubing, again 
using enough heat to allow the rosin 
in the solder to flow down to the tubing. 
Apply only enough solder to the turns 
over the screw to form a solid band. 
Turn the screw continuously while the 
solder is cooling so that neither the 
solder nor the rosin will set the screw. 
Again let it cool until the rosin sets 
against the tubing. The resulting vari- 
able capacitor is a compact unit with 
leans that are solid enough to keep it 
rigid and self- supporting in the wiring. 
Adjust the screw so its bottom is ap- 
proximately even with the inside edge 
of the lower band and lock it in place 
with a hex nut or round battery nut, 
using only hand pressure. These capaci- 
tors need no further adjustment and 
should be left in this position until it is 
necessary to replace either the 6AG5 or 
the 7F8 after the receiver has been 
aligned. 

Solder two of these capacitors to the 
switch with the screw side of the ca- 
pacitors connected to the grounded 
shield and with the screws up, away 
from the chassis so that they will be 
easily accessable. Solder the third one 
across the fine -tuning capacitor, con- 
necting the screw end of the capacitor 
to the grounded side of the tuning cap- 
acitor. 

Now check the wiring of the front - 
and against the schematic and the lay- 
out. 

There are numerous applications 
for small variable capacitors like the 
ones just described. For example; some 
home -made TV and FM boosters take 
off and oscillate at the slightest provo- 
cation. These circuits can be stabilized 
by installing small variable capacitors 
between plate and grid using any of the 
standard neutralizing schemes. 

Gimmicks or twisted insulated leads 
are commonly used to couple the output 
of the b.f.o. to the second detector in 
communications -type receivers. Some- 
times the b.f.o. is too strong to give a 
good beat with a weak signal. Further- 
more, a strong b.f.o. will cause the 
a.v.c. voltage to rise and reduce the 
sensitivity of the receiver. This trouble 
can be cured by using one of these 
home -made variables to replace the 
gimmick. You can make the screw 
longer so it protrudes through the 
panel where it can be used as a b.f.o. 
injection control. 

These low- capacitance variables can 
be used to neutralize the plate -to -grid 
capacitance of low -power transmitting 
tubes like the 6L6, 3E29, 3C24, and 
807. Capacitors for medium -power tubes 
can be made in the same manner. Use 
thin -wall ceramic tubing and adjust the 
length of the screw and windings for 
the desired capacitance range and 
breakdown voltage. 
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TELEVISION DX REPORTS 

HE incoming mail in response to our 
I requests for long- distance television 

reception reports discloses at least one 
interesting fact. Over 75% of all the 
letters reporting true dx reception 
(many listed only fringe -area results) 
logged reception of KLEE -TV in Hous- 
ton, Tex., at least once. All the reports 
were from four closely grouped states, 
Illinois, Michigan, Iowa, and Indiana. 
No other station was mentioned in 
more than two letters. 

Here's the list of those who reported 
receiving KLEE -TV: 

Howard X. Anderson, Rockford, Ill. 
Nov. 16, 1949; G -E 821 receiver, Am- 
phenol 114 -005 antenna. 

John B. Sevec, Joliet, Ill. Nov. 16, 
1949; Amphenol dipole antenna. 

Tom Bromeling, Albion, Mich. Nov. - 

16, 1949; RCA 8TZ41 receiver, two -bay 
Amphenol antenna, and booster. 

Larry Shaw, Port Huron, Mich. July 
15, 1949; Hallicrafters T -54 receiver, 
Taco double -doublet antenna. 

Leo Yarusinsky, Streator, Ill. Nov. 
17, 1949; RCA -type receiver, two -stack 
conical antenna. 

Clifford R. Butler, Burlington, Iowa. 
Nov. 16, 1949; Westinghouse receiver, 
two -bay Amphenol antenna. 

Arnold Zarek, Lafayette, Ind. Nov. 
16, 1949; Emerson 611 receiver, two - 
stack conical antenna. (Mr. Zarek also 
received WOAI in San Antonio on the 
same day.) 

Lewis R. Ronk, Port Clinton, Ohio. 
April 27, 1949. Philco 1002 receiver, 
Amphenol 114 -302 antenna. Mr. Ronk 
reports that many viewers in his area 
picked up a baseball game on KLEE- 
TV at the same time he did and that 
the Toledo Blade wrote an article about 
it on April 28. He picked up KLEE -TV 
again on May 7 and May 21, as well as 
WKY -TV in Oklahoma City, Okla., on 
July 13, 1949. Mr. Ronk is on an island 
and has excellent overwater reception 
from many distant stations. 

A letter from B. Waters of Oneida, 
Tenn., reports reception of WBAP in 
Ft. Worth, Tex., and WBZ, Boston, 
Mass., intermittently. Mr. Waters ap- 
parently believes in television although 
he is about 150 miles from the nearest 
station (Louisville). He owns two re- 
ceivers, an Admiral at home and a Mo- 
torola VT -71 in his service shop. He, as 
well as many other correspondents, re- 
ports consistent reception over this and 
larger distances, indicating that even 
fringe areas extend over much more 
territory than anyone used to think 
possible. 

G. Hampton Allison of Richmond, 
Va., reports receiving stations in New 
York and points slightly south on a 
Pilot TV -37 with a modified Yagi -type 
antenna. 

Many other letters were received, too 
many to quote here. They reported re- 
ception up to 200 or 300 miles; there 
was enough of this, in fact, to make 
one wonder if reception at 200 miles 
might not be called almost normal. 
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One -Tube Loudspeaker Receiver 

The set gres g I loudspeaker results. 

THE one -tube loudspeaker receiver 
has long been the goal of con- 
structors and experimenters. This 
one combines low cost and good 

volume without sacrificing sensitivity. 
Adding a small capacitor and a tele- 
graph key makes it an excellent code - 
practice oscillator. 

The set was designed during a search 
for a simplified, basic receiver. The 
crystal set was ruled out because of 
low selectivity and sensitivity and limi- 
tation to headphones. The superhet is 
too complicated for a simple receiver. 
Ordinary regenerators are undesirable 
because of radiation and the skill re- 
quired to operate them properly. But 

A single -coil permeability tuner, 

a duo -triode, and two batteries 

give speaker -volume reception 

by SANFORD MILLER 

grid -leak detectors are most sensitive, 
and enormous gain can be obtained by 
regeneration, the incoming signal be- 
ing amplified many times over. 

The choice was narrowed down to the 
circuit shown in the figure, a special 
type of ultraudion with a certain 
amount of superregeneration. When 
components are carefully selected and 
permeability tuning used, regeneration 
is automatic. No manual regeneration 
control is necessary, and no tickler 
winding is required on the coil. Re- 
generation is provided by the ultrau- 
dion connection of the first triode. 

The 24 -µµf coupling capacitor was 
chosen as a happy medium. A larger 

The permeability tuner is at the left. The batteries are special surplus types. 

capacitor requires more feedback or re- 
generation and a smaller one reduces 
the volume, though it improves the 
selectivity. An adjustable trimmer can 
be used here, the best value for local 
conditions being chosen. 

The detector plate bypass capacitor, 
shown as .0025µf in the diagram, is 
critical. Too little capacitance causes 
oscillation and too much reduces the 
volume. Various capacitors should be 
tried until one is found that permits 
tuning over the whole range without os- 
cillation but with the detector very close 
to the "squeal point." If a very small 
capacitor is required here, the Q of the 
tuning circuit is low. A tuner that op- 
erates best when this capacitor is large 
probably has high gain and low losses. 
Choose a tuner that has stranded litz 
instead of solid wire for the coil. One 
with a universal (honeycomb) winding 
is usually much better than a plain 
solenoid. 

Though not nearly as critical, other 
parts may be varied to meet special 
conditions. In locations near powerful 
stations, reducing the grid leak from 
10 megohms to 3-or even 1 -will 
minimize overloading on strong signals. 
Increasing the plate bypass capacitor 
will make operation smoother. Since 
sensitivity is not required, the set need 
not be run near the point of oscillation. 
In places remote from powerful sta- 
tions, this capacitor should be as small 
as possible without causing signal - 
distorting oscillation, and the grid -leak 
resistance should be high. 

The second half of the 3B7 is the 
audio amplifier, which is resistance - 
coupled to the detector plate through 
an 82,000 -ohm resistor and .02 -µf ca- 
pacitor. The 390,000 -ohm grid leak con- 
nects to the negative end of a 1,000 -ohm 
bias resistor, putting just enough neg- 
ative bias on the grid to make it oper- 
ate at minimum distortion. All these 
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Constructivo 

values are uncritical. The coupling re- 
sistor may be increased to as much as 
150,000 ohms (if the detector plate by- 
pass capacitor is selected to give best 
results at that value) and grid leak 
values between 220,000 and 1 megohm 
will work. Higher values of either re- 
sistor may increase sensitivity, though 
the present values were considered - 
after some experiment -to be the best 
all- around combination. 

Since only one tube is used, battery 
operation is simplest and most econom- 
ical. It is also safest, if the set is built 
or used by a beginner. The A- battery 
can be made by paralleling two flash- 
light cells. The B- battery in the photo- 
graph is a surplus 103% -volt surplus 
unit. Two ordinary 45 -volt batteries in 
series can be used instead. Current re- 
quirements being low, battery life is 
long. 

An outdoor antenna is recommended 
for proper operation. Antenna length 
should be fitted to the needs of the lo- 
cation. Near po'vverful broadcast sta- 
tions 25 to 50 feet should be sufficient, 
but in remote rural areas at least 100 
feet flat -top, hung as high as possible, 
will be needed. 

A weak A- battery causes low volume 
and broad tuning. Keep a flashlight 
cell handy to check it by the substitu- 
tion method. 

All components are cheap and easy to 
obtain, though high quality is needed 
to produce best results. The volume 
control is a 2,000 -ohm, wir -wound 
unit. The inductance of the wire wind- 
ing appeared to be of value, and a car- 
bon type is not recommended. The 
tuner was actually a superhet per- 
meability tuner with the oscillator coil 
and trimmer capacitors removed. If 
loudspeaker reception is to be obtained, 
a good speaker, and most especially, a 
good output transformer, will be re- 
quired. 

To use the receiver as a code- practice 
oscillator, a 100 -µµf capacitor may be 
soldered to pin No. 2 of the tube socket. 
Connect the other end of the capacitor 
with a short wire to a telegraph key, 
and the key's other terminal with a 
short wire to pin No. 6. Audio growl 
with the key up if it occurs, may be 
removed by connecting a 100 -µµf or 
larger capacitor between the output 
tube plate and ground. 

.02 

s+ 
CHASSIS .0025 6 

nin A+ 

387 /129 nin 
A 

One -tube set is ultraudion regenerator. 

MATERIALS FOR RECEIVER 
Resistors: 1- 1,000, I- 52,000, I- 390,000 ohms, I -10 
megohms, 1/2-watt; 1 -2,000 ohms, wirewound poten- 
tiometer with switch. 
Capacitors: 1 -24, I-SI µµí, 1- .0025, 1 -.02 ut. 
Miscellaneous: I- permeability tuner; 1- 387/1291 
tube; I- output transformer, 25,000 ohms to voice 
coil; I octal tube socket; chassis and miscellaneous 
hardware; I -1.5 -volt A, 1 -90 -103.5 -volt B batteries; 
I -PM loudspeaker. 
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Receiver has few part, ea >ii, t,uill. Much 'mailer chassis could be employed. 

Relay Timing Test Circuit 
Many types of telephone central -office 

equipment include timing circuits, the 
accuracy of which must be high. Some 
depend on slow- acting relays, others on 
vacuum -tube circuits with R -C time - 
constant delays. Checking the equip- 
ment to see that the time intervals are 
as specified is important to smooth and 
faultless operation. This job can be done 
with a direct -reading instrument de- 
signed by E. R. Morton, described in 
the Bell Laboratories Record. 

. The heart of the instrument is a 
vacuum -tube voltmeter. This measures 
the voltage of a capacitor C which is 
allowed to charge only during the ac- 
tion time of the circuit under test. The 
charge at the end of any given time 
will indicate the time itself. 

A bias of -13 volts is ordinarily 
applied (by another circuit unimpor- 
tant to this discussion) to the grid of 
the tube Vl. That is enough to cut off 
the tube. Switch SW is closed to dis- 
charge C. At the start of the timing 
cycle to be measured, SW is opened. 
The -13 volts is removed from the grid 
of V1, and ground is substituted. The 
operator has set the test key at OPR. 

Now, while the positive end of the 
B- battery is connected to the plate of 
VI, the negative end is connected to 
the cathode only in series with capaci- 
tor C. The tube is so biased and the 
screen voltage set so that reasonable 
changes in plate voltage do not ap- 
preciably change the plate current. 
From the time the cutoff bias is re- 
moved, therefore, until full conduction, 
the plate current is constant. 

The plate current passes through C, 
charging it, the charge increasing with 
time. The voltage across the capacitor 
at any given time is equal to its charge 
Q (in coulombs) at that time divided 
by the capacitance: E=Q/C. If the 
charging current is constant, as in this 
case, the charge is determined by the 
current and the time during which it 

has flowed: Q -IT. Substituting IT, the 
equivalent of Q, for Q in the first equa- 
tion, the voltage of any given time is 

equal to the charging current multi- 
plied by the time it has flowed, divided 
by the capacitance: E =IT/C. The cur- 
rent I and capacitance C are fixed, so 
the voltage E across capacitor C de- 
pends solely on the time T allowed for 
the charge. The voltage increases di- 
rectly as time. 

The grid of V2, the v.t.v.m. tube, is 
connected to the cathode side of C; 
therefore, the voltage developed across 
C by its increasing charge is indicated 
on the meter. While the meter effectively 
measures this voltage, it is calibrated in 
terms of time (which is directly related 
to the voltage, as shown). As the volt- 
age across C depends not only on time 
but also on capacitance, four different 
time ranges may be measured by sub- 
stituting different vales of capacitance. 
The ranges are 0 -20, 0 -100, 0 -500, and 
0 -5,000 milliseconds. 

Potentiometer P calibrates the instru- 
ment. When the test key is switched to 
CAL, resistor R is substituted for ca- 
pacitor C. The resistor's value is such 
that the voltage drop across it is the 
same as the charge would be on C when 
the maximum time for the scale in ques- 
tion (100 milliseconds, for instance) is 
being measured. P is then adjusted for 
a full -scale reading on the meter. 
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Theory and Engineering 

Power Pack Design 
flou: to choose transformer and input ca- 
pacitor values to obtain required voltage 

POWER supplies, particularly ca- 
pacitor -input filters, are usually 
built on a system of hit -or -miss 
guesswork. There seems to be 

great difficulty in deciding the correct 
value of the input or reservoir capaci- 
tor. The amateur generally regards the 
power supply as the least important 
part of his equipment and simply wires 
up the standard full -wave circuit, 
using any capacitors on hand. 

This is an unfortunate state of af- 
fairs, for a power pack is required for 
practically every piece of apparatus in 
the station and may give rise to many 
troubles, from intolerable hum in a re- 

reservoir capacitor charges up to this 
peak value. The charging ceases when 
the peak is passed, and the capacitor 
begins to discharge through the load 
until the voltage across the capacitor 
becomes lower than the rising voltage 
of the next half -cycle (or full cycle in 
the case of a half -wave rectifier), when 
the charging begins again. It is clear 
that the capacitor acts as a reservoir 
which is partially emptied and refilled 
during each half -cycle. 

The smaller the charge and discharge 
with respect to the total charge on the 
capacitor, the less will be the fluctua- 
tion or ripple of the voltage. That is, 
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Fig. 1 -The half -wave rectifi r, with output waveforms with and without capacitor 
Fig. 2- Higher ripple frequency of full -wave output makes it easier to filter 

ceiver to frequency ereep in a trans- 
mitter. 

The waveform of the output voltage 
across the resistance load of a simple 
half -wave rectifier system (Fig. 1 -a) 
is shown by the graph, Fig. 1 -b. The 
waveform which results when a capaci- 
tor is placed across the load is shown 
by the solid line in Fig. 1 -c. The cor- 
responding figures for full -wave recti- 
fication are shown in Figs. 2 -a, 2 -b, and 
2 -c. The dotted line represents the d.c. 
output voltage while the thick line is 
the superimposed ripple voltage. 

The ripple voltage, or hum, has twice 
the frequency of the supply in the full - 
wave case and is therefore more easily 
filtered off. 

Each rectifier conducts fully only 
during a part of each cycle when the 
applied voltage is near its peak, and the 

the larger the capacitor for a given 
current drain, the less the ripple or the 
better the smoothing. 

The d.c. voltage across the capacitor 
equals the peak a.c. voltage minus the 
average ripple voltage. Since the ripple 
decreases as the value of the reservoir 
capacitor increases, it is evident that 
increasing the size of the capacitor in- 
creases the effective d.c. voltage up to 
the limit at which the ripple is negli- 
gible, and the d.c. voltage across the 
capacitor (or load) equals the peak 
value of the applied a.c. voltage. 

A simple analysis shows that V = 
Ep..k- (irIX), where Vis the d.c. volt- 
age across the reservoir capacitor, E,... 
is the peak value of the applied a.c. 
voltage, I is the load current in am- 
peres, and X is the reactance of the 
capacitor at the ripple frequency. Re- 

By P. E. LEVENTHAL 

arranged to show the filter capacitor 
required for given output voltage when 
a.c. peak, load current, and ripple fre- 
quency are known, C = 1 /2f (E,... 
-V). 

The equations may be used as they 
stand to give most of the information 
necessary in the design of a power sup- 
ply, but the author has constructed a 
nomogram which greatly simplifies the 
task. 

Using the nomogram 

The nomogram may be used to find 
the value of the reservoir capacitor nec- 
essary for a required output from a 
given transformer, to determine the 
transformer necessary to give a stated 
output using a specified capacitor, or 
to find the output obtained using a 
specified transformer and capacitor. 

Constructed for full -wave rectifica. 
tion of 50 -cycle a.c., the nomogram may 
be used for half -wave rectification or 
any other frequency by multiplying the 
values of capacitance on the left -hand 
scale A by 100 /f, where f is the lowest - 
frequency component of the ripple (120 
cycles for a full -wave rectifier and a 
60 -cycle supply, for example). 

It is necessary to calculate the value 
of E,..k - V, where E,... is 1.4 times 
the rated r.m.s. voltage of the trans- 
former secondary (or of half the sec- 
ondary for a full -wave rectifier), and 
V is the required d.c. output voltage. 
To simplify matters to the utmost, a 
"yardstick" has been provided to con- 
vert r.m.s. values to peak values. Its 
range may be increased by multiplying 
both sides by 10 or 100 as required. 

Sample calculations 
A receiver requires a power supply 

of 300 volts at 120 ma. The rectifier is 
of the full -wave type, connected to a 
50 -cycle supply. If the input capacitor 
of the filter (reservoir capacitor) is 
8 µf, what is the required a.c. voltage? 

Place a straightedge between 120 on 
the load scale B and 8 on the capaci- 
tance scale A. The straightedge then 
intersects scale C at 80 volts. Therefore 
the peak a.c. input required is 300 + 80 
= 380 volts. Converting this to r.m.s. 
values, we have 271 volts. 

Hence a 275 -0 -275 -volt transformer 
capable of supplying 120 ma would be 
suitable. 

In another case, given a transformer 
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with a secondary delivering 350 volts 
r.m.s. each side of the center tap, what 
size input capacitor is required to ob- 
tain a d.c. supply of 480 volts at a load 
of 5 ma? 

The peak a.c. voltage is 350 X 1.4 (or 
from the "yardstick ") = 490 volts. 
Therefore, peak á.c. - required d.c. _ 
490 - 480 = 10 volts. A straightedge 
placed between 10 on scale C and 5 on 
scale B intersects scale A at 2.5 µf; this 
is the capacitance required. 

Another problem: a 500 -volt trans- 
former used on 50 -cycle a.c. is to have 
its output half -wave- rectified. What 
will be the resulting d.c. output at 200 
ma if an 8 -µf capacitor is used at the 
filter input? 

The peak a.c. is 700 volts (from the 
"yardstick "). Since the fundamental 
ripple frequency is now 50 cycles, we 
must multiply all numbers on scale A 
by 100 /50, or 2. The original 4-µf mark 
now becomes 8µf. Placing a straight- 
edge between 4 on scale A and 200 on 
scale B, we have an intersection at 250 
volts on scale C. Therefore the d.c. volt- 
age output equals peak a.c. - 250 = 
450 volts. 

If the resistance of the smoothing 
choke following the reservoir capacitor 
is known, the voltage drop across it 
may be found by Ohm's law and added 
to the required d.c. voltage. If the rec- 
tifier tube is a mercury -vapor type, an 
extra 15 volts may be added for the 
drop across the tube. A tube handbook 
must be consulted for the drop across 
a vacuum tube. 

The nomogram may be employed for 
all values of load current from 1 ma to 
1 ampere. It may be used for all volt- 
ages, since the value EP..A -V does not 
depend at all on the absolute value 
of E,..6. 

The filter circuit 
The smoothing filter is another piece 

of apparatus which, though very im- 
portant, is often imperfectly under- 
stood. 

A 

vTA V +c H .-L IT` 1 
e e 

Fig. 3- Filter drawn as voltage divider. 

Fig. 3 represents the ordinary type 
of filter circuit used by amateurs, ter- 
minals A and B being connected across 
the reservoir capacitor. The input to 
A and B, therefore, consists of a steady 
voltage V, with a superimposed ripple 
voltage dV. 

If the filter circuit is redrawn in the 
form shown at right, its operation 
at once becomes apparent, as it is no 
more than a voltage divider or potenti- 
ometer. 

As far as the d.c. component V is 
concerned, the capacitor presents an 
infinite impedance to this and the total 
d.c. voltage is obtained across the ca- 
pacitor, minus only the ohmic loss due 
to the resistance of the wire in the 
choke. 
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"YARDSTICK" NOMOGRAM 

Nomogram is for 50 -cycle supply. Text explains its use for other frequencies. 
The ripple component (which is a.c.) 

fares differently. The choke presents 
a high impedance to the ripple fre- 
quency, while the capacitor acts almost 
as a short circuit. Thus, the greater 
part of the ripple voltage appears 
across the choke and only a very small 
part across the capacitor with the d.c. 
component. In this way, the filter per- 
forms its operation of smoothing the 
rectified supply. 

Attenuation of the ripple depends 
upon the values of L, C, and f (the 
ripple frequency), the ripple becoming 
smaller as these are increased. There- 
fore, to obtain good smoothing, use full - 
wave rectification (f = twice supply 
frequency), and make L and C as large 

Meter Meas 
A simple Q -meter which consists of 

a calibrated oscillator and a simple 
v.t.v.m. is shown. Vl is the oscillator 
tube, and V2 is the v.t.v.m. The meter 

100K REGEN CONT 

6J5(2)OP SIMILAR 

VI .0001 MICA OR CERAMIC V1 

A 
.0001 

B 
0 

2A 

56 

01 MICA OR CERAMIC 

as possible. It is, of course, necessary 
to see that the working voltage of the 
capacitors is not exceeded and that the 
chokes can pass the required current. 
The resistance of the chokes must be 
such that they do not cause too great 
a voltage drop at the required load 
current. 

(Thanks are due to the British Short 
Wave Magazine for permission to re- 
print this article. Note well that the 
nomogram and the calculations are 
based on a 50 -cycle line frequency, com- 
mon in Britain and in other countries. 
Instructions are given in the text for 
converting capacitance values for other 
frequencies such as the 60 cycles com- 
mon in the U. S. Editor) 

ures Coil Q 

has a 2 -ma scale with 20 equally 
spaced divisions. 

With the switch set at A, adjust the 
meter to zero. Throw the switch to B 
and adjust the regeneration control 
until the meter reads 10 (half -scale). 
Connect the coil to be measured to the 
TEST terminals, throw the switch to C, 
and adjust Cl to resonance as indi- 
cated by a maximum reading on the 
meter. A coil having a Q between zero 
and 200 can be read on the meter. The 
accuracy of the instrument is not af- 
fected by losses through the 10- megohm 
resistor and through capacitor Cl.- 
J. Kober 
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Audio 

Custom -Built 
Phonograph 

IHAVE always felt that if you really 
want to hear recorded music at its 
very best, you have to build or as- 
semble your own equipment. You 

can get a standard radio -phonograph 
console that will sound as good as one 
you build; but of the $500 to over 
$1,000 you'll pay for it, a shockingly 
high percentage will go into fancy 
cabinetwork. While many people like 
to have beautiful furniture in their 
living rooms, lots more have only a 
limited amount of money and they'd 
like to spend it on sound, not furniture. 

My brother -and sister -in -law are 
such people. They are discriminating 
listeners to good music. But when they 
went the rounds of the radio stores, 
they found that the only record players 
they could afford had boomy bass or no 
treble or screechy highs or noisy turn- 
tables or record -chipping changers or 
some combination of these and other 
faults. Some expensive units sounded 

The bass -reflex speaker enclosure with 
player on top make a compact phono. 

fine (though most had inadequate tone 
controls), but looking over the sets 
showed that much of the price was tied 
up in solid mahogany cabinets and elec- 
trical doodads like shortwave bands, 
push -button tuning, dynamic noise sup - 
pressors, and turnover record changers, 
none of which they needed or wanted. 

So we decided to build an instrument. 
We determined on an instrument like 
this: 

1. A phonograph only. To provide for 
future use of a good AM -FM tuner, a 
special input jack would be included 
on the phonograph amplifier. 

2. The instrument had to play both 
78- and 331/2- t.p.m. (long -playing) 
records. 

3. There was to be no compromise on 
audio quality at any point. 

4. A changer was unnecessary -un- 
desirable, in fact, because few if any 
changers can give the best audio quality 
(to say nothing about the fact that most 
tend to wear the center -holes of the 
records). 

5. Both high- and low- frequency 
treble and boost controls should be in- 
cluded, with a calibrated flat position 
for each. 

Selected components 
The success of the finished phono- 

graph is due to the selection of good, 
standard parts and to the straight- 
forward, gimickless design of the am- 
plifier. 

A pickup was needed that would play 
standards and microgrooves: the As- 
tatic FL -33 filled the bill. It's fashion- 
able nowadays to distrust crystals 
when looking for optimum quality, but 
this crystal (with its FL filter, which 
removes a resonant peak in the high 
range) is flat within a fraction of a 
deetbel to 10,000 cycles with LP's. Its 
output being about 0.5 volt from LP's, 
a preamplifier is not needed. Changing 
styli isn't a mere matter of throwing 

Optimum- quality LP- 

standard reproducer 

By RICHARD H. DORF 

a lever, but changing the cartridge is 
something even a child can learn to 
do and takes only about 3 seconds. 

There are letter turntables than the 
General Industries DR selected. But 
they are bigger and cost a good deal 
more. This one has steady speed, simple 
lever speed change, and more torque 
than I've ever seen in a motor in its 
price class before. There is some rumble, 
but, even with the good bass response 
of this system, it isn't annoying. 

The speaker is a General Electric 
S- 1201 -D. The maker claims 50- 13,000 
cycles on it. Listening to a harpsichord 
record through it (the plucked sound 
has high -level, high -order harmonics) 
is a thrilling experience. And it has 
enough good, clean bass to give your 
stomach a healthy push. 

Parts must be mounted so as not to in- 
terfere with the turntable motor above. 

To house the turntable assembly and 
amplifier, a case made for Webster 
changers was used. The speaker cab- 
inet is a bass -reflex unit. Both were 
obtained from Terminal Radio Corp., 
New York, N. Y. Together, they ac- 
counted for only $30 of the total $120 
cost of the whole instrument. 
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Audio 

The amplifier 
The schematic diagram of the ampli- 

fier reveals its simplicity. Essentially, 
it's a single voltage- amplifier triode, a 
"self- balancing" phase inverter, and a 
push -pull triode output stage. The tone 
control circuit has separate continuous 
bass and treble controls, each giving 
either boost or attenuation. It was 
adapted from a circuit in the June, 
1949, issue of Audio Engineering. A 
second triode amplifier was included to 
make up for the 20-db loss in the tone 
control. 

The most important feature of the 
amplifier is the feedback. Before in- 
serting the feedback resistor R (at the 
suggestion of Harvey Gernsback -see 
his article in the August, 1949, issue 
of RADIO -ELECTRONICS) the response 
drooped off above about 8 kc, as ex- 
pected with the UTC CG -16 output 
transformer. With feedback, the needle 
of the output meter -connected across 
the voice coil, not a resistive load - 
doesn't waver from the lowest to the 
highest point at which my test oscilla- 
tor will percolate. In addition, it sounds 
100% better -cleaner, more natural. 

The motorboard circuit appears in 
the diagram with the amplifier. J1 and 
Pl are a two-prong, shielded jack -and- 
plug assembly. Through it, the TUNER - 
PHONO toggle switch (at the right rear 
of the motorboard in the photo) con- 
nects either the pickup or the tuner 
jack on the rear chassis apron to the 
volume control. 

Note the Astatic FL filter. This is es- 
sential to eliminate a peak in the 
crystal response. 

Building the phonograph 
The motorboard can be made from 3- 

ply wood or from linen -filled bakelite 
obtained in a surplus store. (If the 
latter, put a thin sheet of asbestos on 
the bottom so it doesn't conduct heat 
so well.) Mount the turntable with the 
motor as near the front as possible, but 
scribe a 121 -inch circle around the 
centerpin location to be sure there will 
be room for 12 -inch records. Locate the 
table as near the front left of the board 
as you can. 

Screw and glue wooden supports for 
the board to the inside walls of the 
case, making them high enough to 
have the pickup on its rest just clear 
the top of the cabinet. That will leave 
the maximum room below, between the 
chassis and the motorboard. In my job, 
the top surface of the motorboard is 
27he inches from the top of the case. 
Since the inside height of the cabinet 
is 10 inches, that leaves about 41/2 
inches to play with above the chassis. 
If you don't use the same cabinet I did, 
don't forget to do some measuring be- 
fore you buy transformers! 

The turntable being higher than usu- 
al, the pickup cannot be mounted on 
the motorboard. I got a shiny pipe es- 
cutcheon at a plumbing supplier's store. 
You can see how the pickup is mounted 
in it to raise the arm high enough. Fol- 
low the instructions that come with the 
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FL-33 pickup to the letter -there's a 
mounting template, so you shouldn't 
have any trouble. 

Locate the arm rest as near the right 
side of the board as possible, but far 
enough away so the user can get his 
fingers around the head to remove the 
cartridge. Be sure the rest leaves the 
pickup head at or above the level of 
the record surface. Glue a small cotton - 
lined container for the unused cartridge 
to the motorboard. 

Get a 10 x 14 x 3 -inch chassis -of 
aluminum unless you're ambitious for 
hard work. Before laying out the com- 
ponents on it, mark out the area above 
which the motor will be, as you can't 
put anything but J2 in that area. 

The photo shows the parts layouts. 
Variations are possible, but the layout 
shown seemed most suitable for keep- 
ing the power supply away from low - 
level stages. Because of their height, 
6A5 -G's must be submounted. Get some 
long screws, put them through the sock- 
et- mounting holes on the chassis, and 
fill them up with nuts to make very 
rigid mountings for the sockets under- 
neath. Don't forget to make the holes 
large enough for the bases of the 
6A5 -G's. These tubes, by the way, are 
similar to 2A3's but have a 6 -volt fila- 
ment and a cathode, which cuts down 
hum. They aren't made by RCA, but 
are made by Sylvania and perhaps 
others. The filament centers are tied 
to cathode internally, as shown; there- 
fore, be sure you don't ground either 
side or the centertap of the filament 
winding. The arrangement puts the 
filaments of all tubes a few volts above 
ground. 

Adjustments 
The first adjustment is the feedback. 

Start off by leaving out R; see that 
everything works normally. Then insert 
R and listen for squeals. If there are 
none, put a low -range (3 -volt) a.c. 

CAPACITORS GIVEN I 

st UNLESS NOTED 

-It-- 
1(.1000 
6. BOOST 

C. CUT 

II7VAC 

J2 

2 

JI 

TUNER 

47 

meter across the voice coil and watch 
for an indication with no input to the 
amplifier. If the meter rests content- 
edly on zero, you're away. If not, in- 
crease the value of R by slow degrees 
until the meter is at zero. 

If you get squeals or the output of 
the amplifier increases when R is con- 
nected, reverse either the primary or 
the secondary connections to the output 
transformer (not both). Then sound 
should decrease when R goes in, and 
you can go ahead with the instructions 
in the last paragraph. I got approxi- 
mately 11.5 db of feedback with the 

Extension shafts allow the controls to 
be put in the most convenient positions. 

output transformer used. With a slightly 
different layout or another transformer, 
you may not be able to use so much; 
but you'll still get enough for a very 
fine amplifier. The higher the resistance 
of R, of course, the less feedback. 

With the 11.5 -db feedback, maximum 
output volume is, of course, cut down. 
It is more than plenty for the average 
living room, but nothing like the 10 
watts at which the 6A5 -G's are rated. 
The extra available power from the 
6A5 -G's insures against overloading on 
peaks. If you want to use this ampli- 
fier for PA work, add another triode 
voltage amplifier between the 6SN7 -GT 

6.3V/5A FILS 

* 6 
600V 
120MA 

5Z4 

55/36 

2 

20= 450V 

+300V 

20N /ISOMA 
35O, +310V A^i 

5K /SW 

20-, 
45c,, 

-6 15 25K 
45oV 

rMOTOR6OAR0 - - -------- 
P2 PI 

TUNER 
5TAL PICKUP 

ONO 

OR rralcK -3311 

OUT 

Push -pull 6A5 -G amplifier with feedback (resistor R) gives wide -range output. 
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FL filter mounts under the mutorboard. 

and the 6N7 and raise the value of R 
to prevent too much feedback. 

The tone controls should give flat 
response with the knobs pointing up. 
To guarantee this, install the ampli- 
fier in the case, connect an audio oscil- 
lator to the tuner jack and an output 
meter (a nonfrequency- sensitive one - 
v.t.v.m. preferred) across the voice 
coil of the speaker. 

Placing A 

0 N E of the problems encountered 
by the owner of a composite 
high- fidelity reproducing sys- 
tem is where to place the 

speaker. The owner of a standard con- 
sole radio-phonograph has no choice, 
since his speaker is already placed a 
few inches above the floor, within the 
cabinet. Buying separate components 
and assembling them, however, affords 
the possibility of a better location for 
the reproducer with a consequent 
improvement in sound. 

Fig. I- Speaker hole in a closet wall. 

Since most live sounds originate at a 
height of 4 to 6 feet above the floor, 
raising the speaker to this level seems 
to increase presence. Enclosing the back 
of the speaker in a closed air chamber 
of at least 6 to 10 cubic feet is neces- 
sary to insure genuine reproduction of 
the bass notes, except where special 
enclosures (such as the bass- reflex) 
are used. 

In a booklet of instructions for install. 
ing home -music -system components, the 

Set oscillator and volume control for 
any convenient meter reading at 1,000 
cycles. Then set the oscillator to about 
8,000 cycles and adjust the TREBLE con- 
trol for the same meter reading. Go 
down to about 70 cycles and set the 
BASS control for the same reading. 
Leaving all controls alone, take a run; 
the output should be flat from approxi- 
mately 40 or 50 cycles to higher than 
you can hear. 

You may get either a bump or a dip 
in the bass range. If it's a hump, add 
a small amount of capacitance across 
the .01 -sf capacitor associated with the 
BASS control. If it's a dip, do the same 
with the .001. Experiment till all is 
flat. Then install the knobs pointing 
straight up. Make marks on the cab- 
inet front at the maximum- and mini- 
mum- rotation points of both controls 
so the knobs can be put back right if 
they're removed or loosened. Clockwise 
rotation should boost in each case; swap 
connections to the outside lugs of the 
controls if it doesn't. 

Tack a piece of the padding material 
that comes with the speaker cabinet to 

Speaker in 
Altec Lansing Corporation makes some 
excellent suggestions on placing speak- 
ers to satisfy both acoustical and es- 
thetic requirements. These are shown 
in the drawings on this and the 
following page. 

In Fig. 1 a hole is made in a wall 
which forms one side of a clothes closet. 
The closet furnishes the required closed 
air space behind the speaker. The en- 
closure should be deadened -made 
sound absorbent-and the clothes that 
are normally hung in the closet absorb 
sound excellently. 

A somewhat similar idea is shown in 
Fig. 2. Here, however, the enclosure is 
the space under the stairs. In most 
homes this is either a closet or a stair- 
way to the cellar. In either case, it can 
easily be coated with sound -absorbent 
material. The speaker should be placed 
where it is 4 to 6 feet above the floor 
and far enough along the stairway so 
that it is under the steps and out of 
the way. 

The mountings of Figs. 1 and 2 are 
suitable only for those at liberty to 
make holes in walls. This is usually not 
possible in an apartment or a rented 
house. A mounting suitable for rented 
premises is shown in Fig. 3. Here the 

Fig. 2- Mounting speaker under stairs. 

each side and two pieces to the rear 
cover (inside, of course) to prevent 
sound bounce. Run as long a lead as 
needed of rubber -covered lamp cord to 
a phone plug. 

When you plug the speaker cord into 
the chassis jack and connect the ampli- 
fier to the a.c. line, put on a record 
and listen. For $120 you'll have a pho- 
nograph your friends will rave about 
and your customers will want to buy! 

MATERIALS FOR PHONOGRAPH 
Resistors: 2- 1,000; I -1200; 1- 15,000; 1- 30,000; 

1 -47,000; 3-51,000; 4- 100,000; 1- 300000 ohms. , 
aft; I- 25,000 ohms 10 watts; 1 -850 oh 

VI 
ms, 20 watts; 

1- 500,000 ohms; 2- 0- megohm potentiometers. 
Capacitors: 1 -500 µµf, mico; 1 -.001; 1- .0025. 

1 -.01 1 -.03, 3-0.1 ,,f, 400 volts, paper; I-50 fd. 
25 volts, 1 -50 Id, 100 volts, 1 -98, 1 -16, 2 -20 uf, 
450 volts, electrolytic. 
Inductors: I -power transformer, 600 volts canter - 
tapped at 120 ma 5 volts at 3 amps., 6.3 volts at 
5 amps; 2- filter chokes, 20 henries, ISO ma; I-out- 
put transformer, 5,000 -ohm push -pull plates to 8 -ohm 
voice coil. 
Tubes: I-5Z4, 2- 6A5 -G. I -4N7, I -6SN7 -GT. 
Connectors: l-male and female 2 -pin, shielded; 

1 -1 -pin, shielded microphone connectors; l-male 
and female (chossis- mounting 2- prong, 117 -volt con- 
nectors; 1-single-circuit, nonshorting phone jack and 
plug 
Player assembly: I- Astatic LP -33 pickup with 
standard and microgroove cartridges; 1- Astatic FL 
filter; I -2 -speed motor and turntable. 
Miscellaneous: Chassis. hardware, cabinetry, and 
loudspeaker as described in teat. 

The Home 

Fig. 3- Entire assembly on closet door. 

door of a closet is removed (and care- 
fully stored away for the landlord) and 
a new, stronger door substituted. A 
hole is cut out of the door and the 
speaker mounted in it. When the door 
is closed the closet forms an excellent 
sound chamber. As the illustration indi- 
cates, the amplifier and record changer 
may also be mounted on the inside of 
the door. 

Many homes include a set of book 
cases built along one wall by either the 
owner or the tenant. A section of these 
can be altered for use as a speaker en- 
closure, as in Fig. 4. Since the volume 
of this enclosure is not likely to be very 
great, it may have to be used as a bass - 

(Continued on page 49) 
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Controlling Sound Liveness 
AVERY interesting article on 

"Binaural Amplifiers" ap- 
peared in the October, 1948, 
RADIO -ELECTRONICS. It de- 

scribed binaural pickup and reproduc- 
tion for public address. The same meth- 
od would not be practical in broadcast- 
ing because two separate channels are 
required. However, a clever technique 
has been developed for attaining some- 
what similar results merely by proper 
placement of the microphones used for 
the broadcast. 

With this technique, liveness rather 
than loudness is controlled by the 
studio engineer. A nondirectional mike 
is used for general pickup. One or more 
directional mikes are used in accentu- 
ate desired sounds, for example, a solo. 
By balancing these sounds it is possible 
to give a remarkable illusion of actual 
"presence" in the studio or auditorium. 
In fact, it is claimed in the original 
article on the subject* that the listener 
can be "placed" anywhere in the hall, 
from the front row to the rear, at the 
discretion of the studio engineer at the 
controls. 

Since this mike technique permits 
greater liveness or apparent reverbera- 
tion, the sounds appear to be louder at 
the receiver. A gain of up to 6 db may 
be obtained without an increase of 
transmitted power. 

The useful range of liveness for dif- 
ferent types. of programs is listed in 
the Liveness Table. When a value near 
the lower limit is used, the reproduced 
sounds appear to originate just beyond 
the loudspeaker. When the value is 
near the upper limit of its range, the 

Western Eleetrte Oscillator. January. 1947. 

sound appears to come from a much 
greater distance because of the in 
creased reverberation. 

The distance of the general- pickup 
mike in feet is determined by the equa- 
tion 

D - LV 
T 

where L is the liveness value,* the 

REVERBERATION TIME 
IN SECONDS 

3 

LIVENESS TABLE 

Type of sound Liveness range 

Piano 4 -16 
Symphony orchestra 5 -20 
Small orchestra 3 -12 
Solo violin, cello, etc. I-4 
Solo singing 1/2 -3 
Speech 1/6 -2/3 

2 

.4 
2 3 4 5 6 89 0 20 30 40 SOCO 80 00 200 400 600800 

VOLUME IN THOUSANDS OF CUB C FT 

OPTIMAN VALUES OF T 1REVERBERATION TIME I FOR AUDITORIA OF VARIOUS SIZES 

Fig. 1 -This graph shows optimum 

room volume in thousands of cubic feet, 
and T the reverberation time of the 
room. Optimum values of T are given 
in Fig. 1. The distance of an accentua- 
tion mike is 1.7 times greater than that 
of the general -pickup mike as given by 
the above equation. 

Liveness values given in the table 
apply to over -all liveness. Since the 
general -pickup unit is in the circuit at 
the same time as the accentuation mike, 
the liveness values for each are calcu- 
lated as follows: 

For the general -pickup mike multi- 
ply the liveness value (from the table) 
by 1.5. This allows for loss due to the 
other mike. For the accentuation mike, 
multiply by 0.67 to allow for the gain 

PLACING A SPEAKER IN THE HOME 
(Continued from page 48) 

reflex cabinet and a port should be cut 
in it for that purpose. 

There are many variations on these 
schemes. Speakers may be mounted in 
real or false fireplaces (after cautioning 
everyone concerned to refrain from 
building fires in the future). They have 
been placed in transoms, over corner 
cupboards, in boxes built to conceal 

Fig. 4- Bookcase is bass -reflex baffle. 

FEBRUARY. 1950 

vertical steampipes in a corner of the 
room, and in other likely and unlikely 
places. 

The drawings show the speakers as 
black circles for clarity, but they should 
be covered with very porous grille cloth 
to protect them and for the sake of 
appearance. 

As a matter of protection against 
careless people who may lean on the 
cloth or kick a hole in it if it is near 
the floor, the cloth should be underlaid 
with a piece of quarter- inch -mesh gal- 
vanized screen, as heavy and stiff as 
possible. If that is not available, ordi- 
nary copper window screen can be used. 
but be sure to stretch it tight across 
the hole and tack it down solidly all 
around. Do not depend on the tack 
bodies placed through the mesh to hold 
it, but tamp the tack heads (upholstery 
nails are even better) down against 
the screening. 

liveness values for various -sized halls. 

due to the general -pickup microphone. 
In a practical case it is better to plot 

the distance -vs- liveness equation for 
both mikes. Then no further calcula- 
tions are needed for that particular 
auditorium. If the graph is made on 
log -log paper with D measured hori- 
zontally and L vertically, it comes out 
a straight line making an angle of 60 

SIDE VIEW PLAN VIEW 

A4Bge 

-OD 

MIKES- A- e:ACCENTUATION ;C:SOLO; D:GENERAL 

CARNEGIE FALL SETUP 

Fig. 2 -Setup for Philharmonic broadcast. 

degrees with the horizontal. Therefore, 
it is necessary to calculate only one 
point for each graph, and draw the 
straight line. 

The correct mike balance is deter- 
mined by starting with the general - 
pickup mike alone and gradually fading 
in with the other. If in doubt, less ac- 
centuation is preferable because the 
average living room may add some 
liveness. 

Liveness control technique has been 
used by CBS to broadcast the New 
York Philharmonic Symphony Orches- 
tra. Fig. 2 shows the approximate ar- 
rangement of microphones to broad- 
cast these Sunday afternoon concerts. 
Favorable comment was received from 
many listeners who were unaware that 
a new pickup technique was being used 
at the time. 
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F M Phonograph Pickup 

The oscillator needed for the FM pickup is fastened to the rear of the cabinet. 

now to build a transducer 
of unusually high a.f. quality 

By ARTHUR TRAUFFER 

FASCINATED by the superior 
phono record reproduction possi- 
sible with the FM capacitance 
pickup, the writer has spent many 

happy hours building and rebuilding 
them and figuring out various circuits 
for them. This much neglected pickup, if 
well designed, has the lowest distortion 
and the most linear response over the 
widest range of any phono pickup ever 
conceived. An invention of Benjamin 
F. Miessner, the capacitance pickup 
generates no voltage; it simply fre- 
quency- modulates a low -power oscil- 
lator. The r.f. signal is then detected 
and passed into an audio amplifier. 

The mechanism consists of a free - 
moving needle, with a stationary metal 
plate mounted beside it. The plate is 
insulated from the needle, and there 

is a small air space between them. As 
the needle follows the grooves in the 
record, it vibrates from side to side, 
in accordance with the modulation, 
which results in a variation of capaci- 
tance between the needle and the sta- 
tionary plate. When the two are con- 
nected across the tank circuit of an 
oscillator, the mean frequency of the 
oscillator is shifted from aide to side 
by the small changing capacitance, in 
accordance with the waveforms in the 
grooves. Since the only work required 
of the needle is to follow the wave- 
forms, the response is linear (assuming 
the bearings are satisfactory) regard- 
less of whether the needle moves once 
in 24 hours or 20,000 times per sec- 
ond! 

Though far from beautiful the sim- 

pie and economical capacitance pick- 
up shown in the illustrations does work 
excellently and it will give the experi- 
menter something to start with. The 
complete pickup cost about $1.50 to 
build. 

Pickup construction 
The arm assembly (shown in Fig. 1) 

should be made up first. The pivot 
was removed from a cheap crystal 
pickup arm and attached to a new 
arm made from hardwood. (The ob- 
jection to using a metal arm is its 
bad effects on the pickup's capaci- 
tance.) The shape of the wooden arm 
can be copied from that of the original 
metal one, or, for better results, copy 
the shape of some fairly long tran- 
scription arm. Leave a little overhang 
at the rear for counterweighting if 
necessary. Sand the arm well, and cut 
grooves in its sides for the pickup 
leads. Keeping them far apart reduces 
the capacitance between them. The 
paint I used had some metal content, 
so I left the underside of the head - 
where the pickup is attached -un- 
painted. The arm is % inch thick. 

There are only three parts to the 
pickup proper: the needle chuck, the 
needle, and a metal plate. The needle 
and plate form the capacitance which 
is connected across the tank of an oscil- 
lator to frequency -modulate it. 

The chuck was taken from an As- 
tatic L-26 -A crystal cartridge, though 
any similar cartridge will do. Fig. 2 

shows how these cartridges are made 
with rubber trunnion bearings. Don't 
use an old one in which the rubber 
may have drihd out and hardened. 

Saw through the cartridge just be- 
hind the needle -chuck housing, as indi- 
cated by the vertical dashed line in 
Fig. 2. Then, with screws through the 
two mounting holes; fasten the housing 
to the underside of the arm. 

Fig. 3 shows the copper plate which 
is mounted near the needle to act with 
the needle as a capacitor. The copper 
must be heavy enough to prevent its 
vibrating. Any vibration of the plate 
will swing the frequency of the FM 
oscillator at the vibration rate and will 
ruin reproduction. Fig 4 is a head -on 
view of the pickup showing how the 
copper plate is fastened to the side of 
the arm so that the lower tab is parallel 
to the needle and very close to it. 

Wiring precautions 
The wire connections should be made 

to the copper and to the needle -chuck 
housing. The leaf for the plate can be 
soldered to it, but don't solder to the 
chuck housing. The heat may soften 
and ruin. the rubber trunnion bearings. 
Clamp this lead to the housing by end - 
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ing it in a lug clamped under one of the 
mounting screws. No direct connection 
to the needle or chuck is necessary, as 
the capacitive coupling between it and 
the housing through the bearings is 
sufficient. Run the leads to the rear of 
the arm in the grooves cut in the sides. 
Use rubber -insulated, flexible leads, 
gluing or cementing them in the 
grooves. Mount a piece of plastic to 
the underside of the arm as a handle, 
which can be seen plainly in the photo 
of Fig. 5. 

The needle 
The most critical part of the whole 

assembly is the needle or stylus. While 
the compliance, which limits the top 
frequency, is controlled by the rubber 
trunnion bearings, a needle which is 
mechanically resonant will produce a 
bad peak in the response somewhere in 
the upper audio range. When a reso- 
nant needle is used in a crystal pickup, 
the resonance is noticeable enough; but 
cheap crystals have poor response, gen- 
erally, as well as peaks of their own. 
In a capacitance pickup, however, with 
its nearly perfect response to every 
fluctuation of the needle, resonances 
stand out like a house on fire! (The 
once disadvantage of a capacity pick- 
up seems to be the complete lack of 
electrical damping, which is very much 
present in modern magnetic cartridges 
and to at least some degree in crystals. 
If a resonant needle in the capacitance 
pickup is shock -excited at its natural 
frequency -by a sharp transient in 
the music or by a piece of grit in the 
record -it is likely to generate a long 
damped -wave train which not only dis- 
torts the reproduction badly but also 
increases the surface noise greatly. - 
Editor) 

The needle should have the lowest 
possible amount of mechanical reso- 
nance. Curved, offset, hollow, or tubu- 
lar needles are poison. The shank 
should be straight, solid, and prefer- 
ably of soft metal of uniform cross 
section. The needle in use now is a 
Pfanstiehl straight -shank unit with a 
precious -metal tip. The needle has very 
low resonance in spite of a thin part in 
the shank, which you can see in Figs. 
4 and 5. If you want to play micro- 
groove discs, you can have a .001 -inch 
tip ground on the needle at the fac- 
tory (Pfanstiehl Chemical Co., 104 
Lake View Ave., Waukegan, Ill.). 

NEEDLE CHUCK HOUSING iSNY HERE 

NEEDLE CHUCK 
URALS 

SETSCREw 

RUBBER TRUNNION 3 
BEARINGS 

I CUTAWAY SIDE VIEW 

I DISCARD THIS PART 

I J 

ASIATIC L-26-A 
OR SIMILAR O RTAL CARTRIDGE 

MOUNTING HOLES i BOTTOM VIEW 

Fig. 2 -The needle chuck housing is re- 
moved from a crystal pickup with a saw. 

Circuits 
Fig. 6 is a diagram of the simple 

Hartley oscillator used in most of the 
experiments. It is completely battery - 
powered to deliver a liumless carrier. 

1/4 

5/32 NOIES FDA MOUNTING SCREWS 

CCPPER STRIP ABOUT 3/32 THICK 

FILE FLAT DIMENSIONS IN INCHES 

Fig. 3- Copper strip, mounted next to 
the needle, acts as capacitor plate. 

Its output can be picked up and slope - 
detected on a standard receiver. 

Choice of frequency is a matter of 
compromise: the lower the frequency, 
the more stable the oscillator; the high- 
er the frequency, the more deviation 
the pickup causes. I work mine on 

Fig. 4 -This head -on view shows sep- 
aration of the needle and copper strip. 

about 160 meters (just above the broad- 
cast band), using a commercial coil 

Fig. 1 -The complete pickup. '1h. -..i..1 ..,- laL,a from a rh.ap ¡Mono arm. 
FEBRUARY, 1950 

Audio I51 
1 inch in diameter and having about 98 
closewound turns, with a 100 -µµf shunt 
tuning capacitor. 

With the unshielded capacitance 
pickup, the metal -to -metal contact of the 
turntable shaft and its socket creates 
an annoying noise, which can be killed 
at the source by replacing the metal 

Fig. 5-A handle made of clear plastic 
helps prevent hand -capacitance effects. 

turntable shaft with a plastic or fiber 
duplicate. I took the original to a ma- 
chine shop and had the mechanic turn 
out a duplicate from a piece of polysty- 
rene rod. Both appear in Fig. '7. The 
price was low (only $1) and the job 
well worth doing. 

The Hartley oscillator will produce 
audio withqut a demodulator if a pair 
of phones is placed between plate and 
B -plus. The phones can be replaced 
with a high -quality audio transformer 
and the signal fed to an amplifier. In 
either case, it isn't the FM that counts, 
but the AM caused by absorption modu- 
lation. Output obtained in this way is 
very low. 

You can also make a simple crystal 
tuner by placing a tuned coil in series 
with a 1N34. If the coil is close to the 
oscillator coil and is tuned to a fre- 
quency near it, the crystal tuner will 
slope- detect, and you can feed the de- 
tected audio signal to an a.f. amplifier 
and loudspeaker. 

Another good circuit is diagrammed 
in Fig. 8. The tanks Cl -L1 and C2 -L2 

TANK - SEE TEILT SIN ^I 002 
.00025 45 -90V 

955, 6C5, 
ETC 

NEEDLE LMETAL PLATE 

CAPACITANCE PICKUP 

Fig. 6- Output of this frequency -modu- 
lated oscillator can be slope- detected. 

are tuned to the same frequency. The 
secondary of L2 is connected to a 
standard Foster - Seeley or ratio de- 
tector. For slope detection, detune C2 
slightly and feed the secondary to an 
ordinary AM detector. Contrary to 
popular opinion, slope detection can 
give very fine quality if the frequency 
swing stays within the straight part 
of the slope curve. With this circuit 
you can adjust for best conditions with 
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Fig. 7- Poystyrene turntable shaft at 
left was made cheaply by a machinist. 

C2 and by varying the distance between 
the needle and the metal plate on the 
pickup (and, of course, by selecting the 
right frequency on which to operate the 
oscillator) . 

There are several other ways of re- 
covering the audio, but experimenters 
will think of them all and probably 
improve them, too. In general, the 
method of Fig. 6 is probably the easi- 
est, though not the kindest to the 
neighbors, as it may interfere with 
their radio reception. It is best, for a 
permanent unit, to make a demodulator 
of some kind and put a shield around 
it and the oscillator so that as little 
r.f. a3 possible is sprayed into the 
surrounding air to interfere with the 
neighbors' radio reception. 

It's really surprising that with such 

simple equipment and so little work 
you can make such a fine pickup. When 

2 OR GRID TUBE 

C 2 (UC L 2-' 
TO DEr 

+90V 

+45V 

B- 

NEEDLE PLATE 

CAPACITANCE PICKUP 

Fig. 8--Output of this circuit can be 
fed to either an FM or AM demodulator. 

better records are made, the FM player 
will be waiting for them! 

Magnetic Tape "Contact Prints" 

This experimental duplicator can turn 
out 960 hours worth of program daily. 

aGNETIC recording has a 
number of advantages over 
disc recording and, con- 
versely, several disadvan- 

tages. One of its most serious draw- 
backs is the relative difficulty of du- 
plicating recordings. Disc records are 
printed by the hundreds from a metal 
master disc. Tape records have been 
reproduced by re- recording, a much 
slower and more expensive process. 

The announcement of a magnetic 
method of printing magnetic tapes by 
a process similar to that used for discs 
may herald a new advance in the ac- 
ceptance of this new recording me- 
dium. A duplicating machine can turn 
out eight 1 -hour reels every 2 minutes 
(using double -track tape and running 
the tape at a speed of 10 feet per sec- 
ond). A machine of this type has a 

conservative output of 960 hours of 
recording per day, the equivalent of 
well over 10,000 4- minute discs. 

The process is actually very simple. 
A recorded tape and a blank one are 
held in contact with each other and 
passed through a high- frequency mag- 
netic field, called the "transfer field," 
which produces a distortionless mag- 

netization of the copy tape. See Fig. 1. 
Frequency of the transfer field current 
may be as low as 60 cycles and higher 
than 100 kc, though in practice fre- 
quencies close to those used in regu- 
lar tape recording have been be =t. 

It has long been known that, if a 
blank tape is held in close contact with 
a magnetized one, it will pick up the 
magnetic pattern. But the recording so 
picked up iá very weak, and its level 
does not vary linearly with that of the 
"master." The transfer field changes 
all that. Level is within a few decibels 
of the master, and distortion is low. 

The master tape is made of durable 
MASTER TAPE STORAGE DRUMS 

BLANK TAPE SUPPLY 

Fig. 1.- Master tape contacts copy in a 
magnetic field set up by transfer coil. 

material having high magnetic re- 
tentivity. Mechanical ruggedness is es- 
sential, as it may have to make thou- 
sands of copies. The requirement of 
high retentivity is due to the transfer 
field. If this field is strong, there is a 

tendency to demagnetize the master 
tape. Yet it is in just such a strong field 
that the best record is made on the 
copy tape. Thus the easier it is to mag- 
netize the copy, the more likely it is 
that the master will be harmed. Good 
results are obtained with a copy tape 
of easily magnetized material and a 

transfer field held just below the point 
at which it demagnetizes the master. 

The copy is a mirror image of the 

master. This caused no difficulty in 
single -track tapes, but an attempt to 
play back some of the increasingly 
popular double -track and stereophonic 
recordings resulted in the copy's al- 
ways playing backward. To avoid this 
difficulty, the master record runs back- 
ward, producing copies which play cor- 
rectly on a standard machine. 

In a practical machine, such as the 
one in Fig. 2, the beginning and 
end of the master tape are spliced to- 
gether to form an endless belt. The 
extra length of long tapes can be han- 
dled by winding around drums or in a 
number of other ways. The tape is then 
run through a number of copying 
heads, each with its own transfer field, 
to produce as many recordings as de- 
sired. The process is continuous, and 
the master tape itself is not affected by 
the copying (except as noted above). 

The process was developed independ- 
ently but almost simultaneously by 
Marvin Camras of the Armour Re- 
search Foundation and Robert Herr of 
Minnesota Mining and Manufacturing 
Co. The information above draws on 
both those sources. The illustrations, 
however, are all from Armour. 

j_ 

SUPPLY REELS WITH BLANK TAPE 

`YY CCCÖC TNInTMUP S 

TAPES o o o 

TRANSPER MAGNETS 

,\ MASTER TAPE SUPPL% 

Fig 2 -In the practical setup several 
copy tapes are made at the same l' . 
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There's Only ONE COMPLETE CATALOG that Brings You 

EVERYTHING IN RADIO, TELEVISION & ELECTRONICS 

IT'S YOUR 

&UN 196-PAGE 

VALUE -PACKED CATALOG! 

SEND FOR IT TODAY 
kriÍ 

Allied Radio 
ïssö 

Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for 
everyone in radio! It's the one complete catalog, pre- 
ferred in the field because it fills every TV, Radio, and 
Electronic supply need. It's packed with the world's 
largest selections of quality equipment at lowest money- 
saving prices. See the latest in TV, AM and FM receiv- 
ers; radio -phonos; new Sound Systems, P.A. equipment 
and high -fidelity sound components; recorders and 
accessories; full selections of newest Amateur receivers 
and station gear; test instruments; builders' kits; huge 
listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction -plus the most liberal Time Payment plan 
in radio. Get the 1950 ALLIED Catalog -it will save you 
time and money. Send today for your FREE copy! 

ALLIED IS YOUR TELEVISION HEADQUARTERS 

You keep up with TV when you depend on ALLIED! 

Count on us for the latest releases and largest stocks 

component parts, antennas and 

of picture tubes, tuners 

kits. es -Plus the 
in 

inwe 
have it in stock! So 

and kits. If it's anything in TV- 

remember -for TV -it's ALLIED First! 

ALLIED RADIO 
THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

Eve?6(.0 f LIL RRdca. / i' agel G teettoKCCd 

FEBRUARY. 1950 

WORLD'S LARGEST STOCKS 

Radio Parts Unlimited 
Test Instruments -All Makes 

Television & Home Radios 

P. A. and Hi -Fi Equipment 
Amateur Station Gear 
Experimenters' Supplies 

QUICK, EXPERT SERVICE 

Send for Radio's Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 2-8-0 
Chicago 7, Illinois 

Send FREE 196 -page 1950 ALLIED Catalog. 

Name 

Address .. 
City Zone. . State 

I 
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I 
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I'LL HELP YOU LEARN TO 
EQUIPMENT EVER MADE 

A. A- Fahirardi's 

ALFRED A. GHIRARDI, 
the man who makes Radio - 
Electronics easy to learn. 

RADIO PHYSICS COURSE 
972 pages; 508 clear illustrations; 856 self -test re- 

view questions that nase study doubly easy! 

Can pave the way to a 
THIS prosperous future of (1 

EASY -TO -LEARN BASIC RADIO- ELECTRONICS 

TRAINING FOR BEGINNERS 
36 Big Courses in One...only $5 complete 

No molter what part of ELECTRONICS- RADIO- 
TELEVISION work you plan to enter, a knowledge 
of basic fundamentals is absolutely essential. 
Ghirardi's world -famous 972 -page RADIO PHYSICS 
COURSE gives exactly the training you need -at 
a price you con afford to pay! If broken into "course" 
form and sent as monthly lessons, you'd regard it as 
a bargain at $50 or more! Instead, you buy it for 
only $5-and you progress as font as spare reading 
time permits. Many have completed it in only a few 
weeks! Actually, this big 4 Ib. book has given moss, 
beginners their start in Radio Electronics than any 
other book or course! RADIO PHYSICS COURSE is 

and Navy training thon any other book of its kind. 
ASK THE MEN WHO KNOW! 

Ghirardi's RADIO PHYSICS COURSE starts your 
training at the very beginning -with Basic Electricity. 
Then it takes you step by step through the entire field 
of RADIO -ELECTRONICS. Nothing is omitted or con- 
densed. Everything is explained as simply as A -B -C. 
You can understand every word of it without previous 
radio training of any kind. Ask any Radio -Electronics 
man. He'll know the book -because he probably 
trained from it himself! Get started now in Radio! 
Get started right! Our 10 -doy MONEY -BACK 
GUARANTEE offer is your absolute protection. If 

more widely used for home study and, during World you don't like RADIO PHYSICS COURSE you don't 
War II, was more widely used for Signal Corps need to keep it. You cannot lose! 

LEARN FASTI -LEARN RIGHT! 
Here are a few of the things about which RADIO PHYSICS COURSE teaches you: 

Sound, Speech, Music Alternating Currents 
Transformers 
Filters 
Measuring Instrument, 
Radio Waves 
Vacuum Tubes 
Detector & Amplifier Tube Action 
Radio -Frequency Amplifiers 
Superheterodynes 

Electron Theory 
Electric Current 
Electric Circuits 
Resistance 
Batteries 
Electromagnetism 
El ectromag- Induction 
Condensers, Coils 

Here's how to train at home to be 

A PROFESSIONAL SERVICE EXPERT 
Don't be a mere "screw driver mechanic!" Learn 
scientific service methods -at home-for only SS! 

There's o real future for you in servicing -and A. A. Ghirardi's MODERN 
RADIO SERVICING is just the book to start you on it without delay. And 
remember: Radio itself only represents the beginning of this big book's 
usefulness fo you. What it teaches you about Radio Servicing, Test Instru- 
ments and Modern Scientific Technical Procedure is exactly the training 
you need to fit you to "grow up" with the fast -expanding Electronics 
profession in all of its servicing phases. Actually. it gives a COMPLETE 
MODERN EDUCATION in truly professional service work of the kind that 
will be your "Open Sesam!" to the real opportunities in RADIO - 
ELECTRONIC servicing springing up on every side. 

ALL ABOUT INSTRUMENTS - 
TROUBLESHOOTING -REPAIR' 

A. A. Ghirardi's 

MODERN RADIO SERVICING 
1300 pages; 706 helpful illustrations; 720 self - 
test review questions. 

Read from the beginning, MODERN RADIO SERVICING 
is a complete servicing course from A to Z. Used for 
reference, it is an !nvaluoble refresher course on any type 
of work that puzzles you. Explains test instruments used in 
Radio -Electronic service work -also how, when, why and 
where fo use each one; how to make preliminary trouble 
checks and perform circuit analyses; how to repair or 
replace parts or make substitutions -and literally hun- 
dreds of additional subjects, including How to Start and 
Operate a Successful Service Business of Your own. Only 
55. Our 10 -day MONEY -BACK guarantee protects you 
absolutely. Use coupon. See MONEY -SAVING OFFER! 

Audio Amplifiers 
Power Supplies 
Loud Speakers 
Auto & Aircraft Radio 
Aviation Radio 
Public Address Systems 
Phototubes, Cathode Roy Tubes 
Sound Pictures, etc., etc. 

REPAIR 

HOME AND 

AUTO RADIOS 

FASTER 

with Ghirardi 

Gadgets 

Ghi ardi Gadgets help you troubleshoot 
radio sets with lightning speed. Just flip 
a card, and there before you are the 
"tests" and "remedies" for almost any 
trouble. 
HOME RADIO GADGET -Spots 400 dif- 
ferent troubles in Power Units, Receiver 
Circuits Proper, Tubes, Loudspeaker, An- 
tenna, Ground, Batteries, etc. Covers 
such symptoms os "Hum," "Weak," 
"Noisy," "Inoperative," "Intermittent 
Reception," "Fading," and many more. 
Tells what tests to make. Suggests the 
remedy for each trouble. Only 50e. 

AUTO -RADIO GADGET -Spots 444 spe- 
cial auto -radio troubles in all possible 
trouble- sources for I I common symptoms 
including "Hum," "Weak," "Noisy,' 
with and without car and engine at rest, 
"Noisy" when car is coasting with igni 
tion off, "No Reception," "Intermittent." 
"Fading," "Distortion," and "Oscilla- 
tion." Only 50t. 

GHIRARDI TRAINING SAVES YOU TIME AND MONEY 
RADIO -ELECTRONICS for 
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REPAIR ANY RADIO -ELECTRONIC 
e . e and, to PROVE IT, I'll send any of these 
great books for 10 days' examination! 

THIS 414 Ib. HANDBOOK SHOWS EXACTLY HOW TO REPAIR 

OVER 4,800 RECEIVER MODELS 
Cuts Service and Test Time in Half on Literally 

Thousands of Jobs -Only S5 

Whether you repair radios for a living or work with them 
only occasionally. Ghirardl's RADIO TROUBLESHOOT- 
ER'S HANDBOOK will help you do literally thousands of 
Jobs better and TWICE AS FAST. Eliminates useless test- 
ing! Saves time -helps you make more money! 

TELLS YOU WHAT TO DO- 
EXACTLY HOW TO DO IT! 

Actually. this giant. 744 -page, manual -size Handbook Is 
definite, dependable guide for diagnosing, locating and re- 
pairing the common troubles In over 4.800 receiver and rec- 
ord- player models of 202 leading manufacturers. When a 
receiver comes in for repair, simply turn to the 404 -page 
Case History section. Look up the notes on that make and 
model. Chances are, you'll find EXACTLY the Information 
you require. The Handbook tells what the trouble is-how to 
remedy it. Idear for trai ing and speeding up the work of 
new service helpers -handling tough Jobs In hall the usual 
time- repairing cheap sets rapidly. 

NOT A "STUDY" BOOK 
The tabulations on hundreds of additional pages give you 
invaluable data on Color Codes. Tubes, I -F alignment and 
trans former troubles. tube substitutions, etc.. and the liter- 
ally dozens of charts. graphs, diagrams, data and helpful 
hints will save you money every day you use them! "Thanks 
to Ghirardi's Handbook. I repaired my radio in one hour 
after it had been returned as 'unrepairable' from a local 
shop," writes J. L. Fizzell. Kansas City, Mo. 

"WORTH 10 TIMES THE PRICE!" 
"I would not take ten times the price my Handbook cost 
me." says C. E. Daniels of Florida. 
"Started to work for me the first day I bought it. The Case 
Histories take you right to the trouble and save headaches 
and hours of testing." says Julius Siske. Jr., Curtis Bay, 
Maryland. 
Try it for 10 days on our money -back guarantee offer. See 
Money -Saving offer in coupon. 

Cash in on TELEVISION 
SERVICE PROFITS! 

PRACTICAL 
TELEVISION SERVICING 

By J. R. Johnson and J. H. Newitt 
375 pages, 6x9, over 233 illustrations 

On y 54.00 

Get where the big servicing money is-in 
television! Now is the time to prepare for 
this tost- growing business -and here is the 
book to help you do it. PRACTICAL TELE- 

VISION SERVICING is a complete, down -to- 
earth guide that tells you step by step what 
to do and exactly how to do ¡t. 

MAKES TV SERVICE 
EASY TO LEARN 

PRACTICAL TELEVISION SERVICING isn't 
a book of theory and mathematics. It is a 

practical how- to -do -it handbook by two well 
known engineers who actually owned and 
operated o TV service shop. Besides telling 
how television differs from radio, they ex- 

plain TV troubleshooting and service pro- 
cedure from instollotions to synchronizing 
units; from erecting and orienting antennas 
to remedying image distortion. Cose his- 
tories of actual television service jobs plus 

descriptions of common TV troubles and their 
remedies make the book doubly helpful and 
easy to understand. 

MONEY SAVING TIPS 
Also included are dozens of time- and 
money -saving tips on testing for intermittent 
peaking coils or transformers; improving pic. 
ture linearity; guying masts; getting o signal 
over a mountain; checking video response 
with a square wave; using mica capacitors 
to replace other types; choosing compon- 
ents; wiring techniques .. . and dozens of 
other vital TV subjects. Use coupon today! 

Here are the sub- 
jects covered: 

I. Television is Here 
2. Fundamentals of 

the Television System 
3. Radio -frequency; 

Intermediate - 
frequency and 
Detector Sections 

4. Video Amplifiers 
5. Cathode Ray 

Tubes 
6. Synchronizing 

and Sweep Circuits 
7. Power Supplies 
8. Antennas and 

Wave Propagation 
9. Television Re- 

ceiver Installation 
10. Test Equipment 

and Alignment 
II. Wiring and Re- 

pair Techniques 
12. Common Troubles in 

Television Receivers 
13. Troubleshooting 
14. Servicing Hints 

and Case Histories 
15. Color Television 
A. Intermediate 

Frequencies of 
Standard Receivers 

B. Receiver Layout 
Diagrams 

C. Glossary 

A. A. Ghirardi's 
RADIO TROUBLESHOOTER'S 

HANDBOOK 
744 big, manual size pages 

LEARN ELECTRIC 
MOTOR REPAIR! 

Train of home for good pay In an 
uncrowded field 

There's big money in motor repair work! Prices are 
good. The field is not crowded. The home appliance 
repair business is a vast one and motor service is a 
highly important part of it. ELECTRIC MOTOR REPAIR 
by Robert Rosenberg is the book that will train you 
easily and quickly -for only S5 complete! 

NO OTHER HOME TRAINING 
BOOK LIKE ITI 

ELECTRIC MOTOR REPAIR explains every detail of 
motor trouble diagnosing, repair and rewinding. 
Covers a -c and d -c motors, synchronous motors and 
generators and BOTH mechanical and electrical con- 
trol systems. Quick reference guides show exactly how 
to handle specific jobs. 
Based on what can be learned from this big book 
alone, you con train quickly for PROFITABLE motor 
repair service. Ideal for beginners. Unexcelled for actual bench use in busy shops. Every type of work 
is demonstrated VISUALLY by more than 900 easily - 
understood diagrams. Unique Duo -Spiral Binding ar- rangement divides book into two sections. BOTH teat 
and related pictures can be seen AT THE SAME 
TIME. Lies open flot on the bench while you work 
Only SS complete. 

Robert Rosenberg's 
ELECTRIC MOTOR 

REPAIR 
560 pages; over 900 

diagrams and $5 
pictures. iv7 

USE COUPON! Prac- 
tice from it 10 days 
at our rissi 

Dept. RE -20, Murray Hill Books, Inc., 
York 16, N. Y. 

for which please rush 

Iln Madison 
find 

New 
order for S .... .ono I will pay postman rush 

Enclosed find or, 
send 

money 
(in U.S.A. only) it is y postman or 

os 
amount 

indicated; or, send C.O.D. 
event, eland my 

understood 

this y plus postage. in 
days 

guarantee for purchase 

I may return the books in 10 eels and you 

0 Ghlrardi HOME RADIO 

price. GADGET SOc 

O GhGerdi AUTOr 
RADIO 

BASS 
O(55.50 outside 

COURSE 

ELECTRIC MOTOR REPAIR 

0 MODERN RADIO SERVICING 
S5 lS5?0 

S5 (55.50 outside U.S.A.) 
0 PRACTICAL TELEVISION 

RADIO TROUBLESHOOTER'S SERVICING U.S.A.) 
(550 

outside 
$4 ($4.50 outside U.S.A. 

Get 
$5 (Y5.S0 

SAVING OFFER; Make your radio service library comp 

and RADIO TROUBLESHOOT j MONEY SAVING AD c SERVICING 
50 for the two (510.50 outside U.S.A.) 

i=ihirord ¡'s MODERN 
special price of only $ 

HANDBOOK ............................. 
........... ............................... 

M H B Name. .... ............................... 
........... 

Address.... .,.Slats........... 
I 

B 
City h Zona... (Please print or write plainly) -arge ..oaf IOW MN MIN 

allak L 
FEBRUARY, 1950 
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Servicing 

Fundamentals of 
Radio Servicing 
Part XII 

THE story of a vacuum tube can be 
told only very superficially in 
words. We can say how many pins 
it has, what kind of an envelope, 

the filament voltage, the number of ele- 
ments, and the interelectrode capaci- 
tances. But that doesn't give much of 
an idea of what to expect from the tube 
when we use it in a circuit. The real 
questions are: 

1. How much amplification (or in 
some cases, how much power output) 
can you get under a certain set of 
conditions? 

2. How much voltage (a.c. and d.c.) 
should be applied to each element? 

3. What impedances should be con- 
nected to the elements? (RADIO ELEC- 
TRONICS, December, 1949, page 52, sec- 
ond column.) 

These three points are important be- 
cause they alone determine how the 
tube will perform electrically, whether 
it will do a specific job, and how the cir- 
cuit elements must be chosen for best 
results in a particular case. They are 
not easily summed up in a single state- 
ment, for they are interdependent; 
change any one of them and the others 
change, too. 

Vacuum-tube characteristics 
By JOHN T. FRYE 

The best way to show interdependent 
and variable quantities is in a graph. 
That is how most tube data is given 
in manuals. 

GRID VOLTS EO =0 
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PLATE VOLTS 

Fig. 1- Family of plate curves shows 
performance of the tube graphically. 

The usual tube book gives a set of 
curves like those in Fig. 1 for each 
tube. Plate current is plotted here 
against plate voltage with a separate 
curve for each value of grid voltage. 

300 400 

The basic tools of the circuit .1e.itner -tube handlutuk, .lid.. rule, -eratrh paper. 

All voltages are direct. The test circuit 
used in plotting the curves appears in 
Fig. 2. Filament and grid voltages are 
held constant while the plate voltage is 
varied. At each plate voltage value the 
plate current is read. Then the grid 
voltage is changed and the plate -volt- 
age changes are gone through again 
and plotted. 

To obtain the curves of *Fig. 1, for in- 
stance, the grid voltage was set at zero 
(grid grounded) with the potentiome- 
ter, the plate voltage set at various 
values and the plate current measured 
at each voltage. Dots were made at 
these points and the curve drawn. Then 
the grid voltage was raised to -2 and 
the same procedure followed with the 
new grid voltage. Several of these 
curves form a plate family. The same 
thing is done with tetrodes and pen- 
todes, with fixed screen voltages. Often 
screen current is plotted on the same 
graph, using dashed lines to distinguish 
it from plate current. 

The same information can be given 
in a slightly different way. Plate cur- 
rent plotted against grid volts, with a 
separate curve for each value of plate 
voltage, forms a transfer or mutual 
characteristic graph, which gives essen- 
tially the same information as a plate 
family. 

We learned in Chapter X that the 
amplification factor, or "it ", of a tube 
is simply a number telling how many 
times more effective grid voltage is 
than a plate voltage change in pro- 
ducing a change in plate current. For 
example, look at the -4 -volt curve of 
Fig. 1. At one convenient point the 
plate voltage is 105 and plate current 
2 ma. Now look at the -6 -volt curve. 
At 105 volts the current is only about 
0.2 ma. To get the 2 -ma plate current 
again (keeping grid voltage -6) we 
have to go to approximately 145 plate 
volts. A 40 -volt change in plate current 
is necessary to restore to its original 
value a current that was varied by a 
2 -volt grid change in the opposite di- 
rection. The 14 is 40/2, or 20, just as 
you will find in the book (RCA Tube 
Manual RC 15) if you look up the 
6J5's ratings. 

The plate resistance of a tube is 
found by dividing a small change in 
plate voltage by the change in plate 
amperage it causes. For example, if we 
check a number of the curves on Fig. 1, 
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E MONEY BACK GUARANTEE- We believe units offered for sale by mail order should be sold 

only on a "Money- Back -If- Not -Satisfied" basis. We carefully check the design, calibration and value I 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 

;'refund. You, the customer, are the sole judge as to value of the item or items you have purchased. t 
A COMBINATION 

20,000 OHMS PER VOLT MULTI -METER 
and TELEVISION KILOVOLTMETER 
The New Model 

TV -20 

The Model TV.20 one:..,.., on self -con- 
tained batteries. Comes housed in beau- 

hand-rubbed d oak rabinet m. 
oleic with portable Inver. Built.In High 
Voltage Probe. H. F. Probe. Test Leads 
and all operating instructions 

Added Feature: ID- 
Cloues an Ultra high 
Frequency Voltmeter 
Probe with a frequen- 
cy range up to 1.000 
M EGACYCLES.when 
plugged into the Mod- 
el TV -20. the V. H. 
Probe Converts the unit 
Into a Negative Peak 
Heading H. F. Volt 
meter. 

s39.9JT 

Specifications: 
Voltage 

Ranges: (At 
20 000 ohms per 
Volt) 

0 -2a IU 50,1001 
250 500,1.000/ 
5.000 / 50.000 
Volts/ 

8 A. C. Voltage 
Happes: (Al 1. 
OUI) ohms per 
Va11) 

0 -2.5 10 50/100/ 
250 SUO. I.1)00/ 
5.000 Volts 

5 D. C. Current 
Ranges 

0-50 Microamperes 

0 -5 50 500 Mltll 
amperes 

0.5 Amperes 
4 H nee 

Ranges: 
0.2.000 / 20,000 

ohms. U 2, 2U 
Megohms 

7 D. B. Ranges: 
(A l l D. B. 
ranges based an 
000 -I Mv. In- 
to a 000 ohm 
11M) 
-4to +10 db 
+ 8 to + 22 db 
+ 22 to + 36 ab 
+ 28 to + 42 db 
+ 38 to + 50 db 
+ 42 tu + 56 da 
+ 48 to + 62 db 

7 Output Voltage 
ranges: 

0 to 2.5,10, 50 - 

1110 200/500/- 
1,000 Volts 

The New Model 200 AM and FM 
SIGNAL GENERATOR 

R.F. FREQUENCY RANGES: 
lug hihn >, I,. lo 150 Mega- 

MODULATING FREQUENCY: 
100 Cycles. Also available sepa- 

rately. 
ATTENUATION: The constant 
nilleuanee altenualor Is Isolated 
foula the oscillating circuit by 
the buffer tube. Output Im- 
pedanee of this lel In only 
Inn ohms. This low impedance 
rr,lutes losses In the cable. 
OSCILLATORY CIRCUIT: 
Ilartley oscillator with cathode 

follower huiler tulle. Fre- 
quency stability Is assured 
by modulating the butter 
tube. 
ACCURACY: I'ncof high- 
() permeability tuned coll. 

adjusted against 1 /10th of V: 
standards assures an sours., 
of 1% on all ranges front Itou 
liiineyeleti to III Dl -gaevi irs and 

aceitrary of 2', on the higher 
frequenclm. 

The Model 2011 operates on Ion / 
Volts A.C. Conies complete loth 4!85 
output cable and operatin n v war 
struc tinns. 

SUPER METER 
A Combination 

VOLT - OHM - MILI.IAMMETER 
plus CAPACITY REACTANCE. 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/1511/75n, 
1500/7500. A.C. VOLTS: 0 to 15/30/ 
:50 /300,1500,31PM Volts. OUTPUT 
VOLTS: 0 to 15/30 150,300,15110/31100 
D.C. CURRENT: it to 1.1,15/150 m 
n to 1.5 Amps. RESISTANCE: 11 to 500/ 
100.000 ohms. 0 to 10 ylecohms. CA 
PACITY: nul in Ord I Ir s 11r1 
(Quality test for eleetrob-t lea.)( REACT 
ANCE 700 to 27.1100 ohms: 13.000 Ohms 

t:1 3 Uegnhms. 
INDUCTANCE: 1.75 to 70 Hennes: 85 

nun Ilenries. 
DEr.IBF18: -10 to +18. +10 te +88. 
+30 to +58. 
The model 670 comes hosted In rustled. 

atklc-nmshed steel lab- 
¡net Ina( B with test 
leads and operating In 
luge lone. Sire 5r4- a NET 7!5'x3 -. 

20% DEPGSIT REQUIRED 

The New Model 
TUBE TESTER TY -10 

The Model TVIO opera:es on 105 -130 
Volt 60 Cycles A.C. Comes housed In a S 50 

with 
band- rubbed oak cabinet eom- 9NET 

clots with portable cover. 
any of the pins may be placed in the neutral position when necessary. 
*The Model TV -10 does not use any combination type sockets. Instead 

individual sockets are used for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong socket. * Free -moving built -in roll chart provides complete data for all tubes. * Newly designed Line Voltage Control compensates for variation of any 
line voltage between 105 Volts and 130 Volts. 

Specifications: 
* Tests all tubes including 

4, 5. 6, 7, Octal, Lock -in, 
Peanut, Bantam, Hear- 
ing -aid, Thyratron, 
Miniatures, Sub- Minia- 
tures, Novels, etc. Will 
also test Pilot Lights. * 'l'este by the well-estab- 
lished emission method 
for tube quality, directly 
read on the scale of the 
meter. * Tests for "shorts" and 
"leakages" up to 5 Meg - 
ohms. * Uses' the new self- clean- 
ing Lever Action 
Switches for individual 
element testing. Because 
all elements are num- 
bered according to pin - 
number in the RMA base 
numbering system. the 
mer can instantly iden- 
tify which element is 
under test. Tubes having 
tapped filaments and 
tubes with filaments ter- 
minating in more than 
one pin are truly tested 
with the Model TV -I0 as 

The New Model 
TELEVISION SIGNAL GENERATOR TY30 

Model TV -30 
tomes complete 
wih shielded co- 
axial lead and 

operating perating on. 
st ueti on,. 

$29.95 

Enables align- 
ment of Tele- 
vision I. F. and 
front ends with- 
out the use of an 

Oscilloscope 

Specifications: 
Frequency 
Range: 4 Bands 
-No switching. 
18 -32 Mc. 36 - 
65 Mc. 64 9R Mc. 
150 -250 Mc. Au- 
dio Modulating 
Frequency: 400 
cycles (Sine 
Wave). Attenu- 
ator 4 position, 

ladder type with constant impedance con- 
trol for fine adjustment. Tubes Used: 
6C4 as Cathode follower and modulated 
huger. 6C4 s R.F. Oscilotor. 6SN7 as 
Audio Oscillator and power rectifier. 

The New Model 770-As A Pocket -Sire 

ON ALL C.O.D. ORDERS 

VOLT -OHM MILLIAMMETER 
(Sennitivily: 10011 ohms per volt) 

Compact -measures 354t" x 5T /s" x 214". 
Uses latest design 2 Z- accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important timesav- 
ing feature never before included in n 
V.O.M. in this price range. Housed in 
round- cornered. molded case. Beautiful 
h14ck etched panel. Depressed letters 
tilled with permanent white. insoles 
long -life even with constant use. 
Speelicatlons: S A.C. VOLTAGE RANGES: 
a- 11'30,150'300,1500 /3000 volta. 
6 D.C. VOLTAGE RANGES: 0.71í 1.-- 
150,;50/1500 volts. 
4 D C. CURRENT RANGES: 0 -154 ta 1-m 
Mo. 0 -14 Amps. 
2 RESISTANCE RANGES: 0 -500 Ohms. 0.1 
Megohm. 

The Model 770 comes eemplon 
with self- eentalned batteries. 
tent Isdr and all operating 
Instructions. 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW C1-(20 
SARK 

PLNA. YE 

FEBRUARY, 1950 
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COMPLETE 

W I R I N G 
DIAGRAM 

for the 1950 Modern Bench Design 
in the FEBRUARY issue of: 

the FEBRUARY issue is on sale at your 
jobbers' counters 
Complete instructions, schematics and working drawings 
on how to wire the 1950 MODERN BENCH design 
quickly-easily-at low cost! Don't miss this article on 
how to have the most efficient, profitable and up -to -date 
working system for your shop or lab. This is Number 2 

of 12 big construction articles in the 1950 RADIO d 
TELEVISION SIAINTENANCF. 

DON'T MISS ANY OF THE 

FORTHCOMING ISSUES: 
Subscribe today at the new low price 01 áI.00 tur one 
year. 

Here is list of future construction article.: 
How to make receiving dollies for incoming radios 
Planning and constructing inventory racks for AM. FM 
AND TV 
How to construct truck interior for efficient field work 
Building an auxiliary bench for tube testing, minor 
repairs, operating observation. etc. 
Construction of cathode -ray tube holder for servicing 
rhassis when tube is separately mounted 
Shop planning and layout for steps, time and money 
saving 

Auxiliary HV power supplie, for operating i on 
picture tube 

Design and arrangement of portable parts, tool and 
text box for servicing 

Design and construction of TV antenna location tester 
There are in addition to the regular content of technical 
articles on TV -FM and AM receivers, rs, test equipment 
tools. etc. -news articles on ent happenings, trends 
of the industry, new products and new literature. -sales 
methods and od v.- rli.ing prnerani.. 1,.. -.ne., methods 

30,000 
radio servicemen buy RADIO & TELEVI- 
SION MAINTENANCE regularly -PROOF 
of its value to the trade! 
Don't miss ally of these issues. Send in your order 
at the new low price of 51.00 for one year. 

BOLAND & BOYCE INC. RE 2 

MONTCLAIR, N. J. 
Send me RADIO d TELEVISION MAINTENANCE 
for one year for only $1.00 

NAME 

ADDRESS 

CITI 7ONF 

STATE 

MONEY ENCLOSED 
(check one) 

I am to a radio sales & service business 
sales only 
service only 
Mbar (explain) 

(check one) 
I am await 

manager 
employee 

FULL REFUND WITHIN TO DAYS IF NOT COM- 
PLETELY SATISFIED 

If money is metaled, thus eliminating billing ex- prnae. we will add one extra Issue FREE. 

RILL ME LATER' 

Servicing 
selecting parts where they are straight- 
est, we find that changing the plate 
voltage by 10 or a little less, with grid 
voltage unchanged, produces a change 
of 1 ma in plate current. The plate re- 
sistance is then 10 /.001 (ampere) or 
10,000 ohms. The book gives values be- 
tween 7,000 and 8,000, so we are a little 
high. A bigger graph would read more 
accurately. 

Control -grid -plate transconductance 
or simply transconductance or mutual 
conductance (it's called more names 
than a baseball umpire) is abbreviated 
gm and is probably the best value by 
which to judge how good a tube is as 
an amplifier. It is defined as "the small 
change in plate current divided by the 

6J5 

y 16V 

+ 

FL0.SV PINS 217 
I 

I 

400V 

Fig. 2 -Test circuit for making chart. 

small change in grid voltage required 
to produce it." All other voltages are 
supposed to remain the same. Since our 
smallest divisions of grid voltage are a 
full 2 volts, we cannot readily make 
this measurement on the chart, though 
it could be done easily on the actual 
test setup. 

As an example, if a grid shift of 1 
volt produces a change of 2.5 ma in the 
plate current, the transconductance is 
equal to .0025/1, or .0025 "mhos." The 
mho (ohm spelled backward) is the 
basic unit of conductance -which is the 
reciprocal or opposite of resistance. 

A handier, pocket -size unit is the 
micromho or millionth of a mho. The 
transconductance of the 6.15 under typ- 
ical operating conditions may run be- 
tween 2,500 and 3,000 micromhos. See 
how close you can come to it using the 
graph. 

Dynamic characteristics 
The measurements and curves you 

have seen so far are static character- 
istics, made under standing -still condi- 
tions. You get about as much useful in- 
formation from them as you would out 
of watching a new driver maneuvering 
a car in a large deserted lot. By watch- 
ing him in the lot, you can tell whether 
he knows what the pedals are for and 
if he has the strength to turn the steer- 
ing wheel (and in the right direction!). 
But none of that information and abil- 
ity is useful until he gets out on the 
road and reacts to different -and 
changing -conditions that he will en- 
counter there. 

The same is true of the tube. Used in 
an amplifier circuit, it will encounter 
impedances not present in the tests; it 
will deal with a.c. voltages and cur- 
rents; it will have to adapt itself to 
changing conditions. A little simple cal- 
culation, using ruler, pencil, and paper, 
will tell us what the tube will do under 
dynamic -moving -conditions, when it 

is in useful operation as an amplifier. 
Suppose we are to use the 6J5 in the 

simple voltage- amplifier circuit of Fig. 
3. We choose the value of Rl (which, 
as we saw in the December issue, makes 
it possible to pass the amplified voltage 
to another tube) at 100,000 ohms. Cl is 
merely a blocking capacitor preventing 
d.c. from passing into the following 
stage. A grid resistor in series with the 
bias battery permits us to place a nega- 
tive (d.c.) voltage on the grid without 
any likelihood of shorting out incoming 
signals. 

What will happen with the values for 
Rl and the bias and B- voltages we have 
chosen? What values are needed to ob- 
tain the amplification we want? If we 
know the answer to the first of this 
pair of questions, the second question 
answers itself. 

If the bias does not cut off the tube, 
the plate current causes a d.c. voltage 
drop in Rl; therefore, the plate has less 
than 300 volts on it. The static curves 
in Fig. 1 no longer tell the whole story, 
for, if we choose a certain grid voltage, 
the chart shows that the plate current 
depends on the plate voltage -but with 
Rl in the circuit we don't know what 
the plate voltage is! 

The solution is to draw a load line on 
the graph to show just what the plate 
voltage is for each value of grid volt- 
age, with Rl in circuit. 

It's a simple matter of reasoning. If 
the voltage at the plate is really 300 
volts in the circuit of Fig. 3, there is no 
drop across Rl, which means that plate 
current must be zero. On the graph, we 
place a dot at the intersection of 300 
plate volts and zero current. 

If the plate voltage is zero, the tube 
must be effectively a dead short be- 
tween cathode and plate, and all the B- 
voltage is across Rl. This never hap- 
pens in practice (unless the tube has 
shorted elements, in which case, watch 
things burn!), but it is useful as a piece 
of brainwork. If all the B- voltage is 
across the resistor, we can easily figure 
the current: I =E /R= 300/100,000 =.003 
ampere or 3 ma. That means that if the 
plate voltage approaches zero, plate 
current approaches 3 ma; and we can 
dot the appropriate intersection on the 
graph. Joining the two dots with a line 
will show the true dynamic character- 
istic of the tube when it is placed in its 
circuit. 

6J5 3 
CI 

1001( 

OUTPIR 
SIGNAL IN :Opt 

US 

FIL 6JV PINS 2-1 

6+ 
100V 

e- 

Fig. 3-A typical 6J5 voltage amplifier. 

Note that the value of R1 and the B- 
voltage determined the placement of 
the load line. Other values would give 
other lines. The static plate family, on 
the other hand, is a set of curves that 
remain the same no matter how the 
tube is used. We can define dynamic 
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RADIO & TELEVISION'S GREATEST BOOKS! 
Make every operation easier ... get 
all information in condensed, easy to 
read form in the RADIO DATA and 
the VIDEO HAND BOOK! These books 
give you all facts, data and techniques 
for engineers, technicians, students. 
They provide complete reference, text, 
charts, data and thousands of pictures: 
drawings, photographs, diagrams, sche- 
matics, sketches, etc. Complete set of 
test patterns illustrated in the Video 
Hand Book. All text and charts in easy - 
to- understand, non -mathematical style. 
These books are best sellers in the ra- 
dio and television field. The first print- 
ings of 30,000 are sold out ... second 
printings are going fast! Make sure 
you get your copies now . . . order 
both, you'll profit by the valuable in- 
formation they contain! 

Get them at your favorite dealer. If 

he cannot supply you, order direct 
using coupon below. 

THE VIDEO HAND BOOK 
How Television Work., Basic . through advanced. 
How to Troubleshoot and Repair Television, Safety procedures. 
How to Select and Install Television Antenna. 
How to Create a Television Show. 
How to Build an Operating Television Receiver, Complete instructions. 
How to Select Television Receiver. 

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

The VIDEO HANDBOOK will save a time -improve your efficiency and make 
your work easier. 

' 
er. It provides the knowledge that means more profit for you. Every 

page adds to your background for greater prestige and in 
n Here is the means for everyone in television -- employed and 

executive-to in his value to his firm. 
This book is 

s 

re than source of information and interest- 
ing reading-ii an investment in r future in television. $5.00 
Handsomely bound in DuPont Fabrikoid . over 900 page. . .. 14 sections 
... over 800 illustrations- photographs, charts, diagrams, schematics. 

Section I. Television: Past, Present 8 Future. Section 2. Fundamentals of electronic 
Television. Section 3. The Television Station. Section 4. The Television Receiver. 
Section S. Television Antenna System., Section 6. Creating Television Show. Sec- 
tion 7. Description. of Modern Television Receivers. Section 8. Installing Television 
Receivers. Section 9. Servicing Television Receiver.. Section 10. Television Test 
Equipment. Section 11. Building a Television Receiver. Section 12. Dal Section. 
Section 13. Television Terms. Section 14. Bibliography. 
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Order both .. . 

save money! 

the RADIO 

DATA BOOK 

and the 
VIDEO 

HAND BOOK 

combined in 

handsome 

slip case: 

THE RADIO 
and 

TELEVISION 

LIBRARY 

Complete Only 

$9.00 

L.. 

10 B ELECTRONIC 

ENGINEERS 

RAD g TECHNICIAN 
S 

HANDBOOK 

THE RADIO DATA BOOK 
Plan every operation in radio and electronics with the Radio Data Rook. This new 

radio bible will be your lifelong tool . you will use it every day. on the board. at 
the bench, in the field! Use it for engineering, construction. troubleshooting and test- 
ing. The RADIO DATA BOOK will be your invaluable aid in design, experiment 
and in layout. It will help make your production better. faster and easier. Ina y 

and every operation in radio and electronic., you will use the RADIO DATA BOOK! 
The RADIO DATA BOOK is work of complete authority. prepared by engineers 

with many years of practical experience. They have been assisted by the Boland a 
Boyce staff of editors skilled in preparing electronics manuals for the U. S. Signal 
Corps for many years. These men have worked for s eee eral years gathering material 
for this book all the knowledge of radio principles and operation all the 
statistics all the newest developments in electronics . . . y possible angle 
and detail. Eighteen months were spent digesting this material into the most tonr,e. 
the cl and the most readable form. The result is this invaluable manna' 

. The RADIO DATA BOOK. Whether you use this book for 
g I reference, for scientific instruction, or for education. o 
thing is certain- -the practical help. the daily usefulness you will 
derive from it will prove to be worth many, many time. its 
astonishingly 

it 
price. 

Section I: FUNDAMENTALS (complete introduction to elec . current. radio 

theory. , aruum tubes. radar, sonar. AM. FM, and all electronic equipment: 2: BASIC 

CIRt :ti I.: 3: TEST EQUIPMENT; 4: TESTING. MEASURING and ALIGNING; 
5 : AVIV t \\AS; 6: RECORDING; 7: SOUND SYSTEMS; 8: CHARTS. GRAPHS. 
CUR% I ": 9: CODES, SYMBOLS, STANDARDS; 10: SO TESTED CIRCUITS; II: 
DICTNIN. %RY: 12: TUBE CHARTS. 

.00 

FREE 
The Boyce-Roche Book Co. handles ALL Radio 

and Electronic books. Immediate shipment. 

Send stamp for FREE CATALOGUE. 

M A I L T H I S COUPON TODAY: 

BOYCE -ROCHE BOOK CO., MONTCLAIR, N. J. 
Send me the books listed below. 

Radio Data Book $5. 
Video Handbook $5. 
Radio and TV Library $9. 

I will pay postman for books plus few cents postage on 
delivery 

I enclose payment, send books postpaid 

RE-2 

Name 

Address 

City Zone 

State 
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Ilcreicima 

PEH AR T 

It's smart to use the Television Tube 
ADA 

TV Set Manu_ facturers choose ... 
FARNSWORTH GAROOW NALLICRAFTBR MOTOROLA OLYMPIC 

SENTINEL 

STROMBERG- 

TELE -TONE 

WESTINGHOUSE ZENITH 

PHILCO PILOT 

SPARTON 

CARLSON 

TRAVELER 

Television servicemen minimize their tube - 
to -tube variation bugaboo by using the same 
TV tubes leading set manufacturers use - 
Raytheon Quality Television Tubes. The wealth 
of experience Raytheon gained in the devel- 
opment and manufacture of tubes for video 
amplifiers in Radar applications, is proving 
invaluable in the production of high efficiency 
tubes for modern TV receivers. Raytheon in- 
stantly recognized that the normal industry 
test tolerances of many tubes being 
used in video applications were not 
dose enough for perfect perform- 

rn 

ance in today's television receivers. A new, 
stricter set of test tolerances and more rigid 
quality standards were introduced with the 
result that Raytheon Quality TV Tubes save 

many a headache for manufacturer and sere, 
iceman. 

Save time and trouble - save money - 
safeguard customer goodwill - standardize 
on Raytheon Quality Television Tubes. 

RAYTHEON CATHODE RAY TUBES 
come in all the most popular types. For 
peak video performance, specify Raytheon 
Television Picture Tubes as well as all 
other Raytheon Television Type Tubes. 

RAYTHEON MANUFACTURING COMPANY 

°A of v,fee, Man., Chkoga, ., Manta. Go.. Los Monks., t. Tt4YItIOM MM. eATaDt SAY non'. tetClAt raAraN TYNt. tYIWIATN IYNt. IeaOTTAT.a 

characteristics, therefore, as the char- 
acteristics of the tube in the actual cir- 
cuit and under the actual conditions in 
which it is used. 

The load line tells us what the plate 
voltage, plate current, and grid voltage 
really are at any time while the tube 
is working. We need know only one to 
find the other two. If we have a grid 
voltage of -10, for example, the plate 
current is 1 ma and the plate voltage 
is 200. 

These values are dynamic -they ap- 
ply just as much to a.c. as to d.c. Sup- 
pose we connect an audio generator to 
the input terminals. Assume for the 
moment that the bias battery is shorted. 
The audio signal has a peak amplitude 
of 10 volts. At its 10 -volt negative peak, 
the tube's plate voltage is 200; when 
the audio is at zero, plate voltage is 35. 
The tube's plate voltage has changed 
during the half -cycle by 200-35 or 
165 volts. Since the change is at an 
audio rate, it goes through Cl and ap- 
pears at the output terminals as an en- 
larged replica (more or less perfect) of 
the input signal. The enlargement is 
easy to figure: the input signal was 10 
volts peak; the output was 165 volts 
peak. The magnification, amplification, 
or voltage gain, was 165/10 or 16.5 
times. Note that the voltage gain, like 
other dynamic characteristics, depends 
on the circuit used. 

The dynamic characteristics are too 
important to be brushed over thus light- 
ly here; we will discuss them more 
thoroughly later in relationship to 
amplifiers. 

Meanwhile, note that the three main 
tube characteristics are related to each 
other, as would be expected. Multiply 
the transconductance (mhos) by the 
plate resistance to get the amplification 
factor, or: g. = µ , to recast the 
equation. Ts 

Thus, if we know two of these char- 
acteristics, we can always find the third 
one. 

Each major tube manufacturer pub- 
lishes a tube manual in which all of 
the above characteristics, as well as 
many other items of useful informa- 
tion, are given for the tubes he pro- 
duces. Such a book is as important and 
necessary to the radio technician as a 
cookbook to a career -girl bride. You 
will realize why when future chapters 
refer to and use over and over the tube 
characteristics to which you have just 
been formally introduced. If you have 
not already done so, this is the time to 
latch onto a tube manual and give it a 
good look- through. 

i_ SigfU' 

he e 

n g 
Modern, 

Dynamic is S p eed a pp roach 
to o receiver 

alignment 
and et 

problems, 
FMAMTV. 

Nathing om plx 
lo learn 

No entra equipment 
w purchase 

obsolescent 

Employs 
only Basic Test Equipment 

............. 

PRECISION APPARATUS COMPANY, Ins. 

S SS tells HOW - in 
simple, direct language. 
New 9th edition now off the press. 

100 pages of valuable information. 

Available from all leading radio parts arid 

equipment distributors or directly from factory 
at only 40c per copy. 

92 -27 H Harding Blvd., Elmhurst 4, N. Y. 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


lVheo blicket 11d Felix 

vere our leadiiig 

"9,V., stars ... 
Those celebrated "movie actors" - 

Mickey Mouse and Felix the Cat -were 
pioneer helpers in television research 

No. I in a Series Tracing the High 
Points in Television History 

Photos from the historical collection of RCA 

Strange though it seems, two toys had much to do with 
television as you now enjoy it! As "stand -ins" during tele- 
vision's early days, Mickey Mouse and Felix the Cat helped 
RCA scientists and engineers gather priceless information. 

Choice of this pair was no accident. Their crisply modelled 
black -and -white bodies were an ideal target for primitive tele- 
vision cameras. The sharp contrast they provided was easy 
to observe on experimental kinescopes. 

Would living actors have done as well? No, for what RCA 
scientists were studying -as they trained their cameras on the 
two toys -was the effect of changes and improvements in 
instruments and telecasting techniques. With living actors it 
could never have been absolutely certain that an improve- 

The iconoscope, electronic "eye" of television, invented by 
Dr. V. K. Zworykin, of RCA Laboratories. 

FEBRUARY, 1950 
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Felix the Cat and Mickey Mouse were, during television's experi- 
mental period, the most frequently televised actors on the air. 
Using them as "stand- ins," RCA engineers gathered basic data on 
instruments and techniques. 

ment in the televised image came from an improvement in 
equipment and techniques -or from some unnoticed change 
in an actor's appearance, clothing, make -up. Mickey and 
Felix provided a "constant," an unchanging target which led 
to more exact information about television ... 

Problem after problem was met by RCA scientists, with the 
results you now enjoy daily. For example: In the "Twenties" 
and early "Thirties," there were still people who argued for 
mechanical methods of producing a television image, despite 
the obvious drawbacks of moving parts in cameras and re- 
ceivers. Then Dr. V. K. Zworykin, now of RCA Laboratories, 
perfected the iconoscope, to give television cameras an all - 
electronic "eye " - without a single moving part to go wrong. 
Today, this same all- electronic principle is used in the RCA 
Image Orthicon camera, the supersensitive instrument which 
televises action in the dimmest light! 

Also developed at about this time, again by Dr. Zworykin, 
was the kinescope. It is the face of this tube which is the 
"screen" of your home television receiver, and on its fluores- 
cent coating an electron "gun " - shooting out thousands of 
impulses a second - creates sharp, clear pictures in motion. 
Those who may have seen NBC's first experimental telecasts 
will remember the coarseness of the image produced. Con- 
trast that with the brilliant, "live" image produced by the 
525 -line "screen" on present RCA Victor television receivers! 

Credit RCA scientists and engineers for the many basic 
developments and improvements which have made television 
an important part of your daily life. But don't forget Mickey 
Mouse and Felix. They helped, tool 

Radio Corporation of America 
WORLD LEADER IN RADIO -FIRST IN TELEVISION 
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42 Servicing 

SOLDERING 
Voltmeter Measures Current IS A CINCH 

when you 

know 

these 

SIMPLE 

TRICKS! 

SEND NOW 

O N L Y 

No matter how much you know about 
soldering, there's always a trick that will 
make it easier. This little 20 -page pocket 
guide is crammed full of such time-and- 
trouble savers. 

Without wasting words, it covers the 
whole soldering operation- points out 
DO's and DON'T's-refreshes your mem- 
ory on difficult points-suggests methods 
that help you work faster. Yet there's no 
hard studying, no tough technical talk. 
Every word is plain everyday English 
and every point is made clear by easy - 
to- understand illustrations. 

Get this handy Soldering Guide today, 
and keep it on your bench for ready ref- 
erence. it's a real handbook of professional 
soldering -not a catalog. Just mail the 
coupon with 10c in coin and we'll send 
your copy at once. 

When you send for your 
Guide to Easy Soldering, 
be sure to ask about the 
New Weller Soldering Guns. 
They're a handful of conven- 
ience, better from tip to grip. 

wELLER, 
MANUFACTURING COMPANY 

Weller Mfg. Co., 828 Packer St., Easton, P. 
Enclosed And ten cents (IOc) for which please 
send my copy of the Weller "Soldering Tips ". 

I an, also interested in the new Weller 
Soldering Gum. Please send Catalog Bulletin. 

Name 

Addren 

City state 

1 

By J. T. CATALDO* and S. J. RICHARDt 

N troubleshooting a radio it is fre- 
quently necessary to determine 
whether a circuit current is normal. 
However, current readings are diffi- 

cult since it is necessary to open the 
circuit by unsoldering components, in- 
sert a milliammeter, make the measure- 
ment, and then resolder the compo- 
nents. If many measurements are to be 
made, much time and patience is re- 
quired. 

Voltage and resistance measurements 
are easier to make since it is not usu- 
ally necessary to disturb the circuit. 

According to Ohm's law, I = E /R, 
you can find the current through a cir- 
cuit by measuring the voltage across 
a resistor of known value through 
which the current is passing. However, 
ohms are very small quantities in radio 
work, and amperes are very big ones. 
It is better to use the following units: 
E = volts, I = milliamperes, R = 
thousands of ohms (K- ohms). 

To illustrate, assume a typical a.c: 
d.c. five -tube radio set employing a 
50L6 output tube, as in Fig. 1. The 
question is whether the cathode current 
of the output tube is normal. The bias 
resistor is 150 ohms (determined with 
an ohmmeter or otherwise). When the 
set is turned on, a voltmeter placed 
across the resistance indicates '7.5 
volts. Applying Ohm's law, I = E /R, 
or 17.5/150,000 = .05 = 50 ma, which 
is normal for a 50L6 biased with 150 
ohms. Here is one case where ohms 
and amperes are easier, though the 
equation could have read 7.5/.15 = 50. 

Referring again to Fig. 1, assume 
that we want to determine the plate 
current of the triode section of the 
12SQ7. The plate load resistor is 
500,000 ohms and a voltmeter across it 
indicates 60 volts. Again applying 
Ohm's law, I = E /R, or 60/500 = 0.12 
(ma), which is normal for this type 
of tube. The input resistance of the 
voltmeter should always be at least 10 
times the resistance across which it is 
connected. In this case, a v.t.v.m. must 
be used. 

This method may also be used for 
higher- current circuits, a.c. or d.c. This 
is convenient since the average multi - 
meter usually has a.c. voltage ranges 
but seldom has a high milliampere or 
an ampere range. Suppose the current 
drain of a radio receiver is to be found. 
The receiver must be connected as 
shown in Fig. 2, with a 1 -ohm, 10 -watt 
resistor in series with the line. A 1-ohm 
resistor is chosen because the current 
drawn through it will be numerically 
equal in amperes to the drop in volts 
across it. 

General Research Laboratories 
t Radio Div.. Delehanty Institute 

The authors wired the resistor in a 
box with a female receptacle on one end 
and a plug and line cord at the other 
end. Terminals connected across the 
resistor were provided on the top of 
the box. 

Using the gadget, the receiver under 
test is plugged into the female recep- 
tacle, and the line cord of the tester is 
plugged into the 117 -volt line. The volt- 
meter is, of course, across the resistor 

I2SQ7 51X8 

150 

35Z5 
Fig. 1- Portion of a standard receiver. 
terminals. An a.c. receiver generally 
draws about half its final current right 
away; then the current rises slowly to 
the final value. A transformerless re- 
ceiver has an initial heavy surge which 
drops immediately, then the current 
rises to the final value. 

The power drawn by most receivers 
is indicated on a chassis label or can 
be found in the servicing diagram. 
Since P = EI, the power drawn is 
equal to the line volts times the am- 
peres through the resistor, which is 
numerically equal to the voltmeter 
reading. With a 120 -volt line, a 1 -volt 

RCVR TO BE TESTED 

Fig. 2- Simple device checks power. 
reading indicates 120 watts, but, for 
quick figuring, you can assume that 
the wattage is about the same as the 
voltmeter reading multiplied by 100. 

If the receiver mentioned above is 
rated at 100 watts, the reading should 
rise gradually to around 0.5 volt, then 
slowly increase to a little less than 1 

volt. But if it continues rising past 
1 volt, pull the power cord quickly; you 
can bet your bottom dollar the set has 
short -circuited filter or bypass capaci- 
tors. 

A.c -d.c. receivers usually pull 35 -40 
watts, with voltmeter readings around 
0.3 to 0.4. If the reading goes past 
about 0.5, disconnect in a hurry and 
investigate. 
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YOU BUILD 'EM 

IN ONE EVENING o 

lia 

SENSATIONAL NEW 
EICO Model 360 -K TV -FM SWEEP 

SIGNAL GENERATOR 
Crystal :marker oscillator with viable :unpli- 

tude. Covers all TV and FM alignment frequen- 
cies between 600 kc. and 228 mc. Sweep - 
width variable from 0 -30 to with mechanical 
inductive sweep. Extremely wide sweepwidth 
allows gain comparison of adjacent RE TV 
Channels. Provides for injection of external 
signal generator marker. Phasing control included. Large. 
easy-to-read dial is directly calibrated in frequencies. Comes 
complete with all tubes (including new, high- frequency miniature 
types): 6XrCT. 12A117, two 6C4's. Crystal not laded. 
10 "x8 ̂ x6 % ". 6 Mc. Crystals available for above, each $3.95. 

FACTORY -WIRED AND TESTED 9E! $39. Model 380. Ready to use Sweep Signal Generator. 7.7 
See it at your local jobber! 

NEW'MODEL 320 -K 
SIGNAL GENERATOR 
For FM, AM alignment and to pro- vide TV marker frequencies. Highly stable Hartley oscillator han range of 150 kc. to 102 with fundamentals to 34 me. Colpitts audio oscillateur supplies pun 400 CyCla slm 

wave voltage for modulation. Use audio oscil- 
lator voltage to test distortion in audio equip- 
ment, bridge measurements, etc. 
FACTORY -WIRED AND TESTED $29.95 Model 320. Ready to use 

NEW FICO PUSH -PULL WIDE 
RANGE HIGH - 

SENSITIVITY TV 
5" OSCILLOSCOPE 

Model 425 -K 
ALL-NEW Iahorntory preeialon 
scope has Punk -Pull deflection and .05 to .1 
volts per inch sensitivity. Wide range, flat from 
5 epa to 300 ke. with full gain setting, useful 
to 2,- mc. Wide -range, lti- vibrator, seep 

ait from Ir, cps to 75,000 cpa. Direct 
sweep 

action to plates of CRT available at rear 
cabinet. Z axis intensity modulation feature 
included. Sis.Ye g1 /, "x17 "x13" high. Complete 

ith 3- tSN7a, 2 -6J5s, and 611P1 eI1T. 
FACTORY -BUILT OSCILLOSCOPE $69.95 Model 425. Fully wired and tested 

DELUXE SIGNAL 
GENERATOR 

MODEL 315 
Completely wired, ready-to- 

use a Signal Generator with 1% 
accuracy! y! A wonderful instru- 
ment with dozens of expensive 
features. Frequency range: 75 
kc to 150 mc. Has rnicrocycle 
band -spread vernier tuning for 
FM, AM, and Voltage reg- 
ulator. Write for $59.95 full detail.,. 

Model 311 -11. A "Must" f n r 
ine y serviceman! Small. handy strument used a thousand times 

Tday. Large 3- meter. beauti- 
ilyy etched panel. A perfect kit he beginners. 

DC41 /5 
50 

/2550/ hie. Ranges: 
500/2500 volts. AC -0 /1o/ 100/ 500 /1000 volts. Oat L- -0/10/ 
100 /500 /1000 v. DC Ma.-0/ 
1 /t0. DC Amp -O,1/10. Ohmmeter - 0 /5W( /100.000 
meter/ -81 Dl,.D..p1495 

ASS E 
EEED 

-UEAOY TO USE model 
G-.ted, and mfr enil at 

wtrh 
e factory. Rugged, built x17,95 for heavy duty 

VOLT -OHM 
MILLIAMMETER 

Complete Pocket Kit 

VERSATILE MULTI - 
SIGNAL TRACER 

Model 145 -K. High gain -high 
speaker 

frequency. Self -contained test 
permits audible signal tracing of RF, 

IF, FM, audio and video circuits. Provision for visual tracing with VTVM. Response is well over 200 
c 

m 3 -color hamertone panel. 110 -125 V. AC. Size: 10"58^54. u". t'ornes complete with tubes and diode probe in kit form. 
FACTORY -WIRED AND TESTED 

9 $28.5 Model 145. Ready to uperate 7 

HIGH PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 221 -K 

Top workbench versatility -15 different ranges! 
AC and DC ranges: 0/5/10 /100 /500 /1000 volts. 
Electronic ohmmeter ranges from .2 ohms to 
1000 mega In 6 steps. New Zero Center for TV 
discriminator alignment. 20 Meg. DC input im- 
pedance. Accurate, 4 u_- meter cannot burn out. 
Double triode balanced bridge circuit assures 
guaranteed performance. Steel case sturdy and 
rubproof panel etched. 110 -130 V. AC 60 -60 
cycle. Size: 9 7/16").6x5". 

FACTORY -WIRED AND TESTED 
Modal 221. Same, but completely $49.95 wired, calibrated, and tested.... 

Model HIGH FREQUENCY RF PROBE - HVP -1 

HIGH VOLTAGE PROBE 
Complete top -quality Voltage Test Probe Measures 
up to 30,000 Volts. Special helical -Wound Ce- 
ramic HV MLltiplier Resistor adaptable to most 
VTVM's and all 20.000 ohms per volt meters with 
1000 or 5000 volt scales. Lucite head, plywood 
Bakelite handle. large tlashguards for additional 
safety. Specify your instrument. Complete, ready 

SEE THEM -TRY THEM - 
AT YOUR LOCAL JOBBER! 
FICO Instruments and Kits 
are on display at your local 
jobber -the nationally ad- 
vertised kits which You 
ran and use before you 
buy. Y take no chances 
with EICO! 

Prices Higher 
on West Coast 

L. . 56.95 

Model P -75K g ernn n ìum crystal probe for 
er 

200 megacycles. Can be used 
hat RF .ignnl tracing and m ents to 

with models 
221 or 113A Eico instrument (state which 
when ordering). 81'2 " long. 'z" O.D., with 
wire, 

e, FORM 
and all components. 

IN $3.75 
Model P78K same 

s 

above, hut for ,del 
400 Oscilloscope: in kit form $3.75 
Models P75 or P76 similar to above but fac- 
tory wired, ready to operate. Each $7.50 

EASY -TO- FOLLOW SCHEMATIC & 
PICTORIAL DIAGRAMS 

Come complete with eve. EICO In- trument Kit. Eno. kit fully u 
teed o ncwrate perfectl when 

guaran- 
teed 

according to our simple 111- 
unns 

EXCLUSIl VE LIFE -TIME REPAIR 
SERVICE: Fors leaf charge. we will repair and service 

. 

e your FICO In- 
alrurm.nt, regardless 05 its me! 

ELECTRONIC INSTRUMENT CO., INC. 
276 New ort Street, Brook) n 12, N. Y. 

FEBRUARY, 1950 

www.americanradiohistory.com

www.americanradiohistory.com


li I Servicing 

HANDY TOOLS FOR SERVICING 

Every service technician needs certain special test instruments 

and tools, but a little ingenuity converts many ordinary items 

to valuable radio -repair implements. A practical repairman 

illustrates some of his own ideas. You will think of many more. 

Photo 1. Start with a trip to your local 
department store to pick up a pair of 
kitchen tongs like those in the photo - 
graph. If you've ever tried to pull a red - 
hot metal tube out of its socket for re- 
placement (and what service techni- 
cian or experimenter hasn't), you will 
appreciate the cool comfort of removing 
the tube with the tongs. It's as good as 
a regular tube puller but costs less. 
Photo 2. Everyone knows that all you 
need to scribe out markings on radio 
chassis and panels is a piece of metal 
with a sharp point; and you must have 
thought often that a phonograph needle 
would be ideal if there were only some 
way to hold it. Why not use an old 
crystal cartridge? 
Photo 3. Suppress your embarrassment 
and buy one of those small hair -curling 
kits at the dime store, one with those 
convenient split, metal, rubber -tipped 
curlers. Clip them to chassis to keep 
the chassis from falling over or use 
them to anchor test leads to chassis or 
terminals. 
Photo 4. Ever find yourself needing two 
hands for a job, when one of them is 
already holding a hot soldering iron 
-and not a stray ashtray in sight to 
rest it on? The book says you should 
have a regular iron holder; maybe it's 
hiding from you. Take a tip and keep a 
few of the large, old -style tube shields 
around the bench instead of in the junk 
box. They're fine iron holders! 
l'hoto 5. A 41 -inch chrome reflector - 
you can find them at the camera store 
-keeps light out of your eyes and adds 
many lumens to the brightness of your 
probe lamp. Slip the upper part of the 
probe through the hole in the reflector 
and tighten the fit with tape. 
Photo 6. No good repairman has holes 
in his pocket knowingly; but what he 
doesn't know may hurt him, especially 
if he carries small screwdrivers or 
alignment tools in the pocket. A metal 
toothbrush carrier like the one shown 
arries the tools neatly and requires a 

much bigger hole for loss. 
Photo 7. When you want to concentrate 
a stream of liquid, you use a funnel. 
Why not do the same when you want a 
little spot of light for a delicate job? 
Tape the funnel over a flashlight lens. 
The holder in the photo was made from 
a clamp sold for holding flashlights to 

By H. LEEPER 
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7o. efte TRUTN.,, voa'ee ped 
GREATEST BUYS at NIAGARA! 

4;.3 

FAMOUS UTAH 
15 and 25 Waft Potentiometers 

Body: 2- 11/16' die.. 27/32" 
depth behind panel. Bushing: 
7/ 16 die., %' long. Shaft: 
5." din.. 7/16' long from bush- 
ing. Effective rotation 300 de- 
grees. Mounts in 7/16' hole. 
15.4V "Pad "' type wirmounti 
on bakelite strip. 25 W. "sir 
type wire-wound on asbestos - 

nered 
steel strip, for greater 

at dissipation. PW type has 
3 terminals. no off position. 
SW typo has 2 terminals with 
ut? position. 

15W 
Stock No. 

PW-I00 
PW-150 

PW-200 

PW -250 

P W -300 

PW .400 

P W - 500 

P W -800 

PW3M 
PW-5M 

Resistance 
In Ohms 

loo 

150 

200 

250 

300 

400 

500 

800 

3000 

5000 

25W 
Stock No. 
SW -I 
SW -2 
SW .3 
SW -6 
SW -10 
SW -I5 
SW -20 
SW-30 
SW -40 
SW -50 
SW -60 
SW .75 
SW -100 
SW -I50 
SW .200 
SW -250 
SW -360 

PW -7500 7500 SW -400 
Stock No. PW -15 watt. ALL SIZES - . 

List 31.50. SPECIAL ... 
Stock No. SW -25 wat. ALL SIZES . . . 

List 31.75. SPECIAL 

Resistance 
le Ohm. 

: 
3 

10 
15 
20 
30 
40 
50 
60 
75 
IOu 

150 
200 
rit 
300 

4110 

39c 

49c 

TERRIFIC PRICE SLASH! 

BRAND NEW TUBES 
TRANSMITTING RECEIVING 

Elite 5 .34 I H5GT $ .50 
2C26 .28 3A4 .27 
58PI 1.70 387 .29 
IOY .28 306 .29 
211 .28 6C4 .20 
803 3.63 6A R.5 .54 
805 3.63 606 .42 
813 6.90 6K7GT .43 
815 1.37 SS/17 .27 
843 .38 6SS7 .53 
954 .18 7C4 -28 
955 .18 12A6 .15 
957 .18 12/16 .22 
958A .10 12K7GT -49 
1619 .18 12SH7 .29 
1625 .18 12SR7 .29 
1626 .18 2807 .29 
7193 .47 35LBGT .49 
9004 .18 5085 .49 
9006 .18 5IIL6GT ,48 

ALL QUANTITIES LIMITED 

HEART 
OF THE 
BC -221 

FREQ. 
METER 

This VFO Sub-Assembly. 
used in RC -221 Freq. 
Meter. is Ideally emitted 
for home construction of: 

1 Amateur V.F.O. 3 -Portable Transmitter 
2. Freq. 31tr. Foundation 4- Replacement for RC -221 
Unit corns ins two temperature & moisture compensat- 
ing coils. water switch, 3 variable condensers. carbon 
resistors. A silver mica condensers. FILLY WIRED 
& toolinted on sturdy aluminum sub -chassie. ready 
cor stalletion. Brand new -in original packing. 
N-276 $6.95 Very sPeelal. 

BT CUT 1000 KC XTAL 
When used in above assembly. will make fully 
self -contained harmonic generator from 125 KC to 

'In HQ 
N -189 
Steels! 34.95 

MORE BARGAINS 

IN SURPLUS EQUIPMENT 

1 -2 or 3 of each Check every line! 

WI Icon CW.3 -110V Superhut Rcvr. New $75.00 
Antenna Rotating Motor- BL-42A Reel Esc 4.95 
W.E. XMTR MOD Comp. w /controia spares - 

225.00 
M1,1 26C Radio Compass -New 
MN26C Radio Compass-Used 
7430 localised Receiver Ear. 
AN -APN -I Allmeter-L.N 
APS13 Receiver -Eac. 
TO -10 Code Keyer -L.N 
27.4N Sludulator BC456A witubes Esc - 
27411 Modulator BI4511A Fair leu tubes 
SCR 522 Bouc Der BC824 Esc. leu tubes 
SCR522 XMTR-13C625 Esc. leu tubes... 
BC I000A Transct-s er New 
BC 604 FM XMTR Ear. 

26.95 
9.95 

18.95 
12.95 
14.95 
2.65 
1.68 
7,90 

11.95 
300.00 

14.93 
BC603 FM RCVR. Esc. 14.95 
BC 645 Transceiver. Contr. Boa, Den. ln- 

trudion (rook. New 17.95 
T -17 Iiandlulke 200 Ohm Imp. Esc. .690 
T -24 Dandmike -7 Ft. Cord -Noise Filter- 

1.19 1.19 
PE 94 24V. DYN. for SCR522 Used LN. 2.95 
Surplus Radio Cony. 51anual Vol. 1 or 2 2.50 
GC till) Tank Coils -New 1.50 
BC 654 80 Meter XMTR & SCI'S. w /tubes 

A XTAL 34.95 
Collins :12 ItA -7 XMTR VT OD. 125.00 
Teleples Code Machines (Less tapes) Esc. 18.95 
ASD Radar Set Complete New (Prise on Request) 
ASD Parabolic Antenna -Rouable -L.N. 

(Pelee on Request) 
260IA Parabolic Hot. Ant. LN. (Prise on Request) 
H784 APS 15A Electronic Camera (Pelee on Request) 
Sig. Gen. Ferris 516C (Pries on Request) 
BL221 Freq. Mtr. w /XTAL & Calib. Book 

1.. N. 75. 
LM Freq. Mir, w/XTAL, Book. Mod.. Esc 

$90.00 00 

TRY. Navy 6 & 10 Sltr. Bat. Transelever. 39.95 
RME69 RCVR- w /SPK8 -5.1'. 68.00 45 BC -375 Tuning Units New-eased 9 
BC 375 Tuning Units New -cued 3.95 
GE 25 Watt Phone XMTR Model GF4A Paw 

Sup. Env. 29,95 
AID 50 Watt XMTR New 49.95 
JR Ng" tiV. l'art. Audio Ampl. w /YIB. Hun 

t Y. DD. 9.95 
Gibson Girl Emergency XMTR. New 2.89 
BC 614 Speech Amplifier For BC810 L.N. 55.00 
W1252 Electronic Wavernetr 22 -30 Iles. Ego 44.95 
BC 939 Ant. Tuner for BC610 L.N. 59.90 
Nat'l 1 -10A RCVR. w /coil less Pow. Sup. 

I. N. 39.95 
BC 342 Nos Cumin. SCV It. Exc. 69.95 
McMurdo Silver RCVR. Mod. 801 G80 Mtn, 

w tubes L.N. 29,95 
Gon -Set 50 -54 51c. Cons. L.N. 24.95 
Beach su Meter Ch -tr New 19.95 
Handy 29.5 -29.7 Mr. l'ans. New 24.95 
BC -347C Interphone Amplif. L.N 2.95 
Dynamotor SA 5088 amp, 18V. /Out P. 450V 4.95 
GP7 Tuning Units New -eased 4.95 
GP7 Tuning Units -)'red -cased . 3.95 
GP7 Tuning Units- lbed -no ease 2.95 
BC 376 H Model XTAL. Test Osr. Esc. . _ 14.95 
BC -610 plug in tuning unit. new 3.50 

`wit,/, MEET THE WINNER! 
of lost month's 

lY TALL TALES CONTEST 
J. C. JAt' ESON of Portland, tlregori 
copped this month's $3 prise with this 
tall tale - 

One winter In Northern Montana we 
InstIled vertical antenna but because 
of very cold weather w ran steam 
pipe up the 
breaking the tower k r town. Afterrs several 
hours CQ in vats we discovered "stand- 

ing ways' shivering around the tower trying to 
keep warm. 

You may be next month's winner. Send your entry 
in -Inds. 
Honest, this Is no foil tole. Niagara's 

prices just can't be beat! 

IMPORTANT NOTICE: Please Include 20e',,, deposit With C.O.D. o ders. unle.a rated. Order. nweivett without 
` 

, 

postage will he ehltped railway express collect. Send us your inquiries I.M5. We cor on/I n Fniellah. 
-paniel French. Dalian. Pollah. Rumanian, Hebrew. Germen, Portuguese. etc. Priem .0 

In 
to Change 

without notion. All stork oiroo.,1 to orlon sae. All nn rel,andi_e f. o. h. N. Y. C. Minimum order $2.00. 
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NIAGARA'S 

GOLD- PLATED 

SPECIAL! 
An ultra -high freq. 0oli 
Plated Cavity Iteaonatu 
with 

rnge 
of 239 21 

Mrs.' Fully wired. Includ 
Mg two 955 acorn tubes. 
Designed by the navy fo 
use as portable modu 
Iced test oscillator. CAN 
BE USED AS A M011t'LATED S a- . L GEN- 
ERATOR. Flattery compartment Is large enough to 
house speech equipment and mixer s pp 7. n akin¢ 
It a desirahle portable l'1IF Tranemltte for Ham 

Complete with tun ing x 
o 

ench. tubes. whip 
antenna. and circuit diagram on inside 
wrinkle finished chinel measures 934 v 

Tke Rau o, Lifetime! 

$3.9 5 Cat. No. N -257 
Special .. .... 

a 

WAVE TRAPS 
Trap,. consist of tino slug tuned sll- 
'erized 'coil. and two ceramic con- 
densers. All mounted on a cadmium 
plated bracket conveniently. drilled 
and ready for mounting. Mar be used 
to ellminae FM sound hue In TV 
sets, eliminate amateur Interference 
(shock excitation, In TV Bran. 
Match 111.1M TV antennas. and doz- 
ens of other uses too numerous to 
mention. They're going fast. so order 
u. s today. 

Cat. No. N -128 
Special 3 for $1.00 

DOES YOUR TV SET DROOP 

FROM INTERFERENCE BLOOP? 

BANISH INTERFERENCE with 

New NIAGARA HI -PASS FILTER! 
Positive protection against interference from ama- 
teur transmitters. Ignition noises, diathermy and ail 
other deters generating RE intereference. Designed 
to fit any 300 ohm antenna feeder. Absolutely no los 

iin hrlghtneu or clarity. Easily assembled. Complete 
nstructions. FCC find)nge under actual test Included 

anywhere in O.S.A. plus tic post- 
age and handing. $1.95 

ATTENTION AMATEURS! 
Don't be blamed for TV1 
F('t' tents have proven that 
Niagara's NEW LOW 
PASS filler attenuates all 
frequencies above 4051 
Skillfully engineered 5E 
Derived Filter for 10. 4 
40, 80 and 180 meters pre 

rill. 'rVI while you're operating Eliminates all 
harmonics alMVe 30MC at 60DB or better. passes all 
frequencies below 30MC. 

nmp l'le. nothing else to 
my. FCC report Included 

No. N-179 

$4.99 
plus 2Sc ehi i 

,rges in U.S. 

BARGAINS IN NEW 

METERS 
2" RD. Weston m -! RF Amps. 33.99 
2- RD. Westinghouse 0.5 A.C.V. 2.40 
2' RD. Westinghouse 149 HE Amps. . 4.95 
2" RD. G.E. u -10 DC Amps. 1.96 
3- RD. Asst'd Brands U -9 KV 1W . 1.96 
2- RD. Asst'd Brands 0 -1 B.F. Amin. 1.96 
2° RD. W. Eleetris 50 -0 -SO Toe. Pes. See. 

I0 -1 MAI 2.95 
3' RD. G.E. 0 -30 KVD.V, .. 2.65 
3- RD. -6 to +100 DB. (0 -1 MA Raslc- Ilium) 3.95 

WRITE FOR NEW CATALOG "C" 
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FOR A NEW HIGH IN 

1//Gil FIDELITY./ 

Servicing 

the steering columns of automobiles. 
Photo 8. A piece of asbestos paper may 
easily be worth several times its weight 
in burned capacitors and insulation. 
Before you stick your soldering iron in 
a tight place, cover the surrounding 
components with the asbestos. 

CUTAWAY 
VIEW 

showing coaxial arrangement of rugged 12" cone 
and full size tweeter with cobro horn, built-in 
LC frequency dividing network and new super 
efficient W shaped Alnico5 magnet. 

Leading again in 
PRICE AND QUALITY! 

ECONOMY -The Model 6201 is 
one of the greatest coaxial speaker 
values ever offered. Despite its eco- 

nomical price, it offers no compro- 
mise in efficiency, response, or 
power handling capacity. A listen- 
ing test in comparison with higher 
priced competitive speakers is the 
most convincing demonstration we 

can suggest to substantiate these 
claims. 

MANY NEW FEATURES -These 
include an oversize woofer 2" voice 
coil capable of extreme excursion 
for perfect low frequency response, a 

professional driver- driven tweeter 

CONTINUDU 
POWER: 

9rom 
motet. e9roted Pro. 

NOMINAL 
IMPEDANCE: 

FREQUENCY 
E 

S 
ONSE 

ohms 
.000 cycles 

unit with "cobra" shaped horn for 
clean, wide angle projection of the 
highs, and a built -in LC type fre- 
quency dividing network with a 

variable attenuator. 

UNIVERSAL REPLACEMENT -The 
self- contained features of the Model 
6201 permit rapid, easy replace- 

ment of any standard speaker for 
conversion to high fidelity repro- 
duction. Only two wires to connect 
and the job is complete. Ample 
cable is provided for mounting the 
attenuator control in any conven- 
ient location. 

WRITE DEPT. D FOR ILLUSTRATED CATALOG 

9 

7/A 
mous World -Wide for LOUDSPEAKERS DRIVER UNITS TWEETERS PORTABLE POWRMIKES 

LOUDSPEAKERS V INC 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

Photo 9. A radioman without an ice 
pick is like a painter without a brush. 
Use it to line up chassis holes with 
those in the cabinet, pick bits of solder 
out of unlikely places, strip shield braid 
from microphone cable, poke holes 
through solder -filled terminals - you 
could exhaust a ball -point pen writing 
down all its virtues! 

Photo 10. There are lots of tight places 
where you have to strip off insulation. 
When there isn't room to pull it off, you 
have to slice. When you try your jack- 
knife, you wish you had a surgeon's 
scalpel.. Next best is a modelmaker's 
knife like the two in the photograph, 
X -actos or similar. 
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Order your 

67 

Test Instrument Kits NOW 

vP fa °o 
SAVE 
by building your own precision 

instruments! test laboratory They last a lifetime 

Easy to build in one evening - 

$1995 

kiem 

ALLIED 

SIGNAL GENERATOR 
Model No. 320 -K. An invaluable test unit for ser- 
vice, laboratory and school use. Highly stable 
Hartley oscillator has range of 150 kc to102 mc with 
fundamentals to 34 mc. Ideal for quick alignment 
of FM -AM receivers; provides TV marker fre- 
quencies. Also supplies 400 -cycle audio output 
from a Colpitta oscillator. Audio oscillator volt- 
age can be used for testing distortion in audio 
equipment, bridge measurements, etc. Complete 
wsth tubes, portable case, etched panel, all parts, 
knobs, wire, shielded cable, instructions, dia- 
grams, and operating manual. Size: 10 x 8 x 4% ". 
For 110.120 volts, 60 cycle AC. Shpg. wt., 
10 lbs. 
$3 -154. Only $19.95 

$2395 

VACUUM TUBE VOLTMETER 
Model No. 221 -K. An easy -to- build, sensitive 
VTVM for mak ing measurements in high -resistance 
circuits. 15 different ranges, with DC input resist- 
ance of 26 megohms. 414" meter is protected 
against burnout. Includes zero center for align- 
ment of FM and TV discriminators. Double -tri- 
ode balanced bridge circuit assures top stability. 
Ranges: AC -DC volts, 0 -5 -10- 100 -500 -1000; re- 
sistance, 0 -1000 ohms and 0.1 -10- 100 -1000 meg- 
ohms. With tubes, all parts, portable case, 
etched panel, wire, instructions, diagrams and 
operating manual. Size: 6 x 94, x 5 ". For 110 -120 
volts, 60 cycle AC. Shpg. wt., 10 lbs. 
83 -152. Only $23.95 

VOLT - OHM -MILLIAMMETER 
Model No. 311 -K. A pocket -size re- 
liable VOM.3" meter. Germanium 
crystal for AC. Ranges: DC v., 
0 -5 -50- 250 -500 -2500; AC and out- 
put v., 0- 10- 100 -500 -1000; DC 
current, 0 -1 -10 -100 ma, 0 -1 -10 
amps; res., 0- 500 -100,000 ohms, 
0.1 meg; decibels, -8 to +55. 
Complete kit, ready to assemble. 
Shpg. wt., 3% lbs.. $14.95 83 -153. Only 

SEND FOR YOUR 

196 -PAGE 1950 

ALLIED CATALOG 

Radio's Leading Buying Guide 

Get the only complete Radio Buying Guide 

in the field -the one book that fills all of 

your Radio, Television and Electronic sup- 

ply needs! Get every buying advantage at 

ALLIED -world's largest stocks of quality 

equipment at lowest money -saving prices 

-speedy, expert shipment, personal 
atten- 

tion, complete satisfaction on every order. 

Get your FREE ALLIED Catalog today! 

$3995 

NEW 5 -INCH OSCILLOSCOPE 
Model Ne. 42 S -K. 'A sensational scope with all new 
features at amazing low price! With Push -Pull de- 
flection! A precision instrument for TV, FM and 
AM alignment. Extra sensitive: .05 to .1 volts per 
inch. Wide range, flat from 5 cps to 500 kc, useful 
to 21,¢ mc. Wide range sweep circuit from 15 cps 
to 75,000 cps. Direct connection to plates of CR 
tube available at rear of cabinet. Complete with 
tubes (3 -6SN7, 2 -6J5, 5131.1, 2 -5Y3 rect.), port- 
able case, etched panel, all parta and knobs, wire, 
instructions, diagrams and operating manual. 
Size: 81" x 13h" x 17" deep. For 110 -120 volts, 
60 cycle AC. Shpg. wt., 30 lbs. 
83.155. Only $39.95 

SWEEP SIGNAL GENERATOR 
Model No. 360 -K. For visual alignment at TV and FM frequencies between 500 kc and 228 mc. For use with any scope. Sweep width variable 
from 0 -30 mc. Crystal marker with variable amplitude. Provision for injection of external 
marker. Phasing control. Vernier dial calibrated 
in frequencies. Complete with tubes (2 -6C4, 
1 -12A U7, 6X5GTrect.), all parts, 
shielded cable, portable case, 
panel, wire, instructions and op- 
erating manual. Less crystal. 
Size: 10 x 8 x 631". For 110 -120 
v., 60 cycle AC. Shpg. wt., 12 
Ibe. 
83 -159. Only 

Complete with 

Easy -To- Follow 

Diagrams and 

Instructions 

$29.95 
WE STOCK ALL EICO EQUIPMENT 

Model 145 -K Multi- Signal Tracer. 83 -158. Only $18.95 
Model P -75K High- Frequency Probe Kit. 83 -156. Only 3.75 
Model P -76K H -F Probe Kit. 83 -157. Only 3.75 
Model HVP -1 High Voltage Probe. 83 -160. Only 6.95 

(All Prices Net F. O. B. Chicago) 

$2995 

ALLIED 
RADIO 

FEBRUARY, 1950 

ALLIED RADIO CORP., Dept. 2 -BB -O 
833 W. Jackson Blvd., Chicago 7, Illinois 
Ship the following EICO equipment: 

Enclosed $ Full Payment 
Part Payment (Balance C.O.D.) I 

Send FREE 196 -Page ALLIED Catalog 

Name 

Address 

City Zone State 

I 
I 

I 
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Review of Recently Issued Tubes 

at the eft, 12.17; at right, the 6BC5. 

The new 161IP4 rectangular Pix 

SEVERAL new tubes were an- 
nounced last month. Three, by 
Sylvania, include the 12AY7, a 
miniature medium -mu duo -triode 

especially suitable for the first stage 
of audio amplifiers where noise and 
microphonics would be bothersome. A 
center -tapped heater provides for 6.3 
or 12.6 -volt operation. 

Sylvania's 6BC5 r.f. amplifier is a 
sharp -cutoff miniature pentode with 
high mutual conductance, designed for 
r.f. and i.f. use in TV receivers. It is 
equivalent to the 6AG5 but has higher 
gain. 

The other Sylvania type is the 6BQ6- 
GT, a horizontal deflection amplifier for 
TV. It is intended for transformer -oper- 
ated sets where high peak interelectrode 
voltages are encountered. 

RCA announces four types. The 
6AU5-GT is a high -perveance beam - 
power amplifier. Its features include 
low mu, high plate current at low plate 
voltages, and a high ratio of plate to 
screen current. It is designed for use in 
horizontal deflection circuits where the 
plate voltage is supplied partly by the 
circuit and partly by the low -voltage 
supply of the receiver. One 6AU5-GT 
will fully deflect a 10BP4, 12LP4, or 
similar tube having a deflection angle 
up to 60 degrees and up to 12 kv anode 
voltage. 

Type 1V2, also by RCA, is a high - 
voltage half -wave rectifier, a nine -pin 
miniature. When used in a doubler cir- 
cuit transformer -coupled to a horizon- 
tal deflection circuit employing the 
6AU5 -GT, the 1V2 is especially suited 
to rectify the high- voltage pulses for 
the picture -tube anode. 

The RCA 5675 is a new, "pencil - 
type," medium -mu triode for use in 
grounded -grid circuits at frequencies as 
high as 3,000 mc. As a local oscillator, 
it is capable of giving a power output 
of 475 mw at 1,700 me and about 50 mw 
at 3,000 mc. 

The 5675 utilizes "pencil- type" con- 
struction for minimum transit time, low 
lead inductance, and low interelectrode 
capacitances. Other features are small 
size, light weight, low heater voltage, 
good thermal stability, and convenience 
of use in circuits of the co- axial -cylin- 
der, line, or lumped -circuit type. In 
grounded -grid circuits, the grid flange 
permits effective isolation of the plate 
circuit from the cathode circuit. 

The "pencil- type" design employs a 
co- axial -electrode, double -ended struc- 
ture in which the plate cylinder and 
the cathode cylinder, each only 34 inch 
in diameter, extend outward on oppo- 
site sides of the grid flange. The over- 
all length of the structure is only 2% 
inches. 

The 6CB6 is a miniature sharp -cutoff 
RCA pentode designed especially for 
video i.f. amplifier service at around 40 
mc. It is also well suited for use as an 

r.f. amplifier in v.h.f. television tuners. 
Featured in the 6CB6 is very high 
transconductance combined with low in- 
terelectrode capacitances, and separate 
basepin terminals for grid No. 3 and 
cathode. The separate terminals permit 
the use of an unbypassed cathode re- 
sistor to minimize regeneration. 

Hytron announces the 16RP4, the 
first commercially available rectangu- 
lar television cathode -ray tube. The 
face of the all -glass tube has the 
standard 4-to-3 aspect ratio so that 
the entire screen is used for television 
pictures. Required cabinet space is ap- 
proximately the same as that for a 12- 
inch round tube. Weight of the 16RP4 
is about two- thirds that of round 16- 
inch glass tubes. The face has a neu- 
tral gray tint to increase contrast. 
Magnetic focus and deflection are used. 

General Electric announces a new 
miniature, the 6BC5, designed princi- 
pally for r.f. and i.f. service in televi- 
sion receivers. It is a higher- transcon- 
ductance version of the 6AG5, with 
which it is interchangeable. 

G -E has also put into production two 
miniatures for use in altimeters, radio 
compasses, control equipment, and 
high- frequency aircraft receivers and 
transmitters. These are the GL -5814 
and the GL -5751. The former is a 
heater -cathode, medium -mu twin tri- 
ode; the latter is a high -mu twin triode. 
Heater voltages are 6.3 at 350 ma or 
12.6 at 175 ma. Maximum plate voltage 
is 330. 

Eitel- McCullough has redesigned the 
4E27 pentode for longer life, simpler 
cooling, and increased plate dissipation 
rating. The tube is rated at 125 watts 
plate dissipation in v.h.f. service. 

Tung -Sol's new 5687 is a twin triode 
miniature for 6.3 -volt, 900 -ma, or 12.6 - 
volt, 450 -ma operation. Amplification 
factor of each section is 16.5 to 18, 
transconductance 4,100 to 11,000 ;mhos. 

The newly redesigned Finlay tE27A. 
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CODE PRACTICE OUTFIT 

BY HARRY C. AICHNER, JR. 

IT'S sure -fire! And you can take that 
literally. The compact, inexpensive, 

one -tube code -practice oscillator de- 
scribed here will take any except crys- 
tal headphones. In fact, you can use 
several sets of headphones and keys, or 
even PM speakers, for the unit will op- 
erate with almost any reasonable im- 
pedance as a load. 

The oscillator was constructed on a 
piece of sheet metal, measuring 4 x 5 
inches for easy mounting within the 
case of a commercial tape code- practice 
machine. Actually, the physical layout 
of the circuit is not important, and you 
could build your unit in a standard 
3 x 4 x 5 -inch cabinet and use it as an 
ordinary code- practice outfit. 

In the circuit proper, a 6J5 triode 
tube and a 3 -to -1 -ratio audio inter - 
stage transformer are employed to set 
up the required oscillations. Pitch of 
the signal is controlled by the .01 -µf 
paper capacitor and the three variable 
resistances. 

Operating power is supplied by a 45- 
volt B- battery and a 6 -volt A- battery. 
The latter lasts longer than it normally 
would because of the 10 -ohm rheostat in 
the filament circuit. Most 6J5 and sim- 
ilar tubes do not need full 6.3 volts for 
their filaments in this circuit, so cutting 
down on battery use saves power. 

3:1ÁU010 TRANS 5 

101( 

I? 
DI 

3 6J5-GT 

7 

IOM SW ®APE 
MTTACHNÉ55 TERMINAL BOARD 

r 1- 

Q I E V 11 

6v 10/2W/WW 
IIIFNyW 

IL' 
L_-1 

CODE MACHINE TAPE 
CONTACT ASSEMBLY 

I I 
45v 

} 
v ADDED ACAS 

J 
IPMONES 

L.T 

For convenience, standard phone 
jacks were installed in addition to the 
binding post terminals already on the 
tape machine panel. 

A final word about the versatility of 
this oscillator. The author applied vari- 
ous impedance loads from 450 ohms to 
10,000 ohms. At no point within this 
range did the unit refuse to oscillate! 

FEBRUARY, 1950 

1a» 

Loudspeakers 
are 

gaining 

pteieteace BECAUSE a 

i 

Model PM -10G 

1. 

2. 

3. 

4. 

5. 

6. 

Finer tone amplification with better 

aluminum voice coils that dissipate 
heat faster. 

Stronger construction -la 3" speaker 

supports 300 lbs.). 

Non -fluttering because of vulcanized 
cones and spiders. 

Fully weather -proof -twill even play 
when fully submerged in water). 

Millions are chosen each year by the 
most expert radio technicians. 

The Cletron line is complete with on 

Alnico 5 or E.M. speaker for every 
need. 

7 Beautiful blue -grey Hommerloid fin- 
ish, infra -red baked. 

8. Individually packed in sturdy corru- 

gated cartons. 

MintRadio and TV loudspeakers handle greater 

power without distortion or overheating. No warping. No 

buckling. No corrosion. 

Write or wire now for your best buy in Speakers. It's CLETRON. 

CLEVELAND ELECTRONICS, INC. 
6 6 1 2 E U C L I D A V E N U E CLEVELAND, O H I O 

MORGAN EXPORTING CORP. 458 Broadway Avenue New York, New York 

Rama 74_ozwee °LEzotett Radio %c&.azela.ea 

30 -44 Megacycles F M 
PR -30 Receiver For 
MOBILE CALLS 

Emergency thrills .. . hear "news in 
the making" . . . as it happens. 

6 Tube superheterodyne, 115 volts, 
AC or DC. Now you may enjoy . 

POLICE MARITIME 
FIRE FORESTRY 
HIGHWAY TELEPHONE 

$4495 
LIST 

PRICE 

PR -7 POLICALARM tunes 152 -167 mc. $39.95 
See your dealer or write Dept. RE 3 

*PoLIc QQLARM 
RADIO APPARATUS CORP. 

303 FOUNTAIN SQ. THEATER BLDG. 

INDIANAPOLIS 3, INDIANA 
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iR<TOßY -TO -YOU 

MIDWEST 
RADIO and 

TELEVISION 

with 
NEW 

GIANT 

161NGI 

PICTURE 

30 DAYS TRIAL 
The MIDWEST "CONSTELLATION" 

16 -Inch Picture TELEVISION Console 
here is Television at its I, by 
Midwest. the world's .1. L, 

Factory -To -You radio and cd v1,1,11 ...mom. curer. 
For 1950 Midwest often a complete line of l'elerision 
Consoles and complete. ready -to- operate chassis 
(not kits) featuring the new giant 16 -inch tube, clear. 
steady pictures. synchronized sound and pictures 
that a child can tune perfectly. Buy your Television 
direct from Midwest at Low Factory Prit on Long 
EASY TERMS and 30 DAYS TRIAL. Send coupon 
for FREE 32 - p ge, 4- 
color catalog TODAY. 

Amateur 

How to Become 
a Ham 

Part 1 -The factors that teoutii in 

designing transmitter output tanks 

By GEORGE W. SHUART, W4AMN 

BECAUSE you, the faithful follower 
of this series of articles, are prob- 
ably well on the way toward earn- 
ing that coveted amateur radio 

operator's license you have been prepar- 
ing for, it is time to consider some fac- 
tors in the design of the transmitter 
you will soon be building. 

Reactance, impedance, and phase - 
though they may be important to the 
beginner -we will leave to handbooks 
and textbooks which are able to cover 
the subjects in greater detail. 

Also o Complete Mer 1950 line of 

MIDWEST 
;; RADIOS 

with new long distance 
' - FM Circuit and new 

3 -Speed Phonograph. 

Read What Midwest Owners Say: 
1 am Amazed at the CIeatnes, of the P,Cture 

R /.nnnr, .N. J. - 1 n.. ino'r t hon mn,fied . i, h m> .er 
. nd eret "Curs, rilanm,i' Tele. renn He.ei.e' 1 may eM the rlenrneee oft e fine rt 

and lM1a [en.. d pof t t, Mid - 
ii Televieioo is everyttana > u rid a .u. Wir a 

.hole lot ...re. 
661 Avenue "E" 

Port 
TIIo -ill ron'ISS Slìd 

esst 1rele.a,.,,, 
sit shoots month ago and I .ant to tell you he. pleased 

(,bin,chi 
,erlur e. 1, des 

. elerelao.l. and ! 
Mid.rnt Tele.iei,5.ni, vgl 
inly very proud n, own euch a .underiul irle- 

elnon rt. 
Harry W. Winnie, 217 Fulton St. 

My Midwest TaioN.ion and Radio Are the 
Best l' e Seen" 

WilhinofoR Pe -Heer 
l've 

1 M1n,rM Slidell Tot- 
.6:11) 

Rassi Cbaria to.aowe 'er' my plider 
Ahl-FM Radio .5d 1 we e'er' with both, 

In my alumna my MldreR T.ieve and Raub 
are the I've an. Pfaue In me hno. R l can omprn 

W sow W.e eonron rshisol. to holt my complete 
outfit. fit. 

Dav,d M. Ming, 7S1 Roe. A 
a 
Write for FREE 32 -Page, 4 -Color Catalog 

or Paste This Coupon on lc Post Card 

Midwest Radio & Television Corp. 
Dept. X387, 909 Broadway, Cincinnati 2, Ohl* 
I'I,ass send me your new F ItEE 1050 Midwest Catalog 

Name 
Address 
City 

Is 
Zeno State 

a 

B- B+600V/I00MA 

Fig. 1 -The 807 r.f. output amplifier. 

Every tuned circuit -your transmit- 
ter will probably have several -has ca- 
pacitance (C) and inductance (L). 
There are almost endless combinations 
of L and C which will tune (resonate) 
at a given frequency. Regardless of the 
specific values of inductance and capaci- 
tance which will resonate at a given 
frequency, the product of the induc- 
tance in microhenries (ph) and capaci- 

NC 

Fig. 2 -Tube is across half of the tank. 

tance in micromicrofarads (µµf) will 
always be the same for that frequency. 

The product of LC for any frequency 
can be found from the formula: 

LC = 25,330/f2, (1) 
where L is in µh and C in µµf, and f is 
the frequency in megacycles. When the 
capacitance is large, we have a high -C 
circuit. A large value of inductance 
gives us a low -C circuit. 

While there are many combinations 

of capacitance and inductance which 
will tune to a given frequency, the effi- 
ciency of the circuit will be governed 
by the ratio of capacitance to induc- 
tance. (L /C). 

Because of factors which we need not 
take up at this time, the Q of a plate 
tank circuit should be neither too high 
nor too low in class -C amplifiers. As a 
result, designers compromise and select 
a Q of 12 as the design factor. Because 
the total capacitance in the tank plays 
a large part in determining the Q of 
the circuit, we can use the formula 

300XQXI, 
C f XEy 

to determine the total capacitance 
needed in the circuit. Ir is the d.c. plate 
current in ma, E,, is the d.c. plate volt- 
age, f is the frequency in mc, and Q 
is 12. 

Varying the capacitance is the most 
common method of tuning a circuit. 
Every variable capacitor has a capeci- 

(2) 

B4 

Fig. 3- Split- stator capacitor is used. 

tance ratio which is Cm.. /Cm1.. For 
every tuned circuit, there is a similar 
ratio (Fm.. /Fml.) between the maxi- 
mum and minimum frequencies. This 
ratio of frequencies, called the tuning 
ratio, is equal to the square root of the 
capacitance ratio. Conversely, the rela- 
tionship between capacitance and tun- 
ing ratios may be written 

Cm.. fm.. 2 

tan fmlo (3) 
Let us apply what we have learned 

thus far to the design of a tank circuit 
for a transmitter to cover the 80 -meter 
band (3,500 to 4,000 kc or 3.5 to 4 mc). 
The frequency ratio of the tank cir- 
cuit is 4.0/3.5 or 1.143. The capacitance 
ratio is (1.143) 2 or 1.3. 

Our transmitter will have an 807 
beam tetrode connected as shown in 

(Continued on page 72) 
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164 large -size pages filled with 
Parts Tools Public Address 

High -Fidelity Components 
Radio & Television Sets and Chassis 

Test Equipment 'Ham Gear 

Record Changers -_\ \ Everything in Radio 
and Television at the 

!lowest "Net" Prices! s 

Lafayette 
greatest 

single 
11-tube Rear 

This is. without question, 
Fens years. 

chaoisu 
TODAY-priced OD 

PM Speaks ietr. 

$59.50 
an includes 

high-fidelity n spec'' 

speaker 
ñs 

rectifier) FM: rs a fine 12" 
- 

r arti Auu 

at only 
, Check 

the 
circuit, 

control, phon 

to match. tube circuit output). 
See if the s' 

shown above 
lit 

ull 10 watt chassis doesn't 

of 
s` 
this been selling 

pre-amplifier, s that have r Rem . suvvn ur M rou 

only. 
ate 

three 
dollars or more. 

a chassis 
divele t Baser. Chassis 

perform with set 
t2' PM Iles, AC weight: on 

as hPBh, as thoetea dssconunued 
model b high-fidelity volts, ; z 9 z91/2, Shipping 

dimensions: 
n wdh tubes, (only. CB 12- 

proven circuits, 
thousands 

of 
delivering 

superb 
installations! nstall atiofsa 

25 lbs. 
lets 

antennas 
an Complete 

ance in 

present 

buy last eon, two te 
perform for the high-fidelity supply to speaker. 159.50 

Rush 
order out prese variable reluctáiia nt 

doni 1 -speed high-fidelity 
r 

a 
long a ether wi you need ordered 

Order 
above, ó ̂ä syau hove eve record -c 

the chassis and 
NOTE: change charge 

when 

cartridge rvstallati ° ̂  
lied at no estro 

phono custom supplied 

phono connector 
plug 

together. 

We w, rice 
th the new 

ylebster lets 
variable 

t this low 

LES 
n - FAMOUS 

FM- 

-FIDELITY CHAS - 

TUBES plus RECTI- 

FIER. Includes 
for iable reluctance 

pick-up. W 

PRICE 

NO 

5 O $159 
ED f2" 

INGLU PM SPEAKER! 
MC FM band. 550 to 1700 

pus 

redlaer. 
taut. Fto,ted. 

ol.iut jacks s for ow 

s. 

lt"Ite mte('.olded 
y 

antennas 
AM). 

DON'T just take our word for it. In- 
\ ,t a penny postcard and send for 
your copy of the great new 1950 
Lafayette Catalog. Then sit down 
with a pencil and paper and make 
a price comparison test yourself. 
Check the famous -make equip- 
ment, model for model, and see 
if Lafayette doesn't save you any- 
where from a few pennies to a 
few dollars on most every item. 

d for come 
d red 

s together y hanger 

c 

jjfaye 
AD IO 

tte 
2g' 

ANNIVERSARY 

2 Great Mail Order Centers: 
NEW YORK: 100 Sixth Avenue, New York 13 

CHICAGO: 901 W. Jackson Blvd., Chicago 7 

6 Outlets for Shopping in Person: 

NEW YORK: 100 Sixth Ave. and 
542 E. Fordham Road (Bronx) 

CHICAGO: 901 W. Jackson Blvd. 

FEBRUARY, 1950 

ATLANTA: 265 Peachtree St. 

BOSTON: 110 Federal St. 

NEWARK: 24 Central Ave. 

And remember -Lafayette gives 
you the service of a national 
organization, with 2 great cen- 
trally- located mail order centers 
and 6 strategic outlets for per- 
sonal shopping. That means 
you save more money on post- 
age, and get the parts you 
need a couple of days sooner. 

So if you're a service man, 
experimenter, ham, hi -fi 
bug, engineer, or set - 
builder -send for your 
new 1950 Lafayette Cata- 
log now. It's one of the 
biggest things in America 
you can get "for free" ! 

LAFAYETTE RADIO. DEPT. JB -50 
901 W. Jackson Blvd.. Chicago 7. III. 
or 100 Sixth Avenue, New York 13. N. Y. 

Check here for FREE 1950 Catalog. 
(Please don't check if you have already received your catalog.) 
Please rush the Lafayette FM -AM chassis (including speaker) at the 
reduced price of $59.50. I enclose $ in postal note, money 
order or check, which includes shipping charges based on weight and 
zone. (Any surplus will be refunded.) 

Name 

Address 

City Zone State 

PASTE COUPON ON PENNY POSTCARD 
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PERMANENT MAGNET FIELD 
DYNAMOTORS -POWER SUPPLY: 

POWER SUPPLY: 
12 or 24 Volt DC Input: out- 
put 275 Volt 110 MA.: 5.0 
Volt 50 MA. Completely fil- 
tered and housed In metal 

These units were orig- 
inally nad with MARK II 
No. 19 radio sets and cost 
volt. $150.00. The dyne- 

motors will operate on 6 'WC at approx. half the volt- 
age. thereby giving you good motor for car shaver or 
AC -DC radio operation and power apply for your 
mobile receiver from 6 Volt auto battery. This power 
supply contain. all of the items listed In the column to 
the right. Nlre: r H s 6' W 10' O. Shipping 
weight: 6$ Iba. Complete unit -Order No. 
FP8 tr3. 55.00 

EACH UNIT CONTAINS THE FOLLOWING 
PARTS WHICH MAY BE PURCHASED 

SEPARATELY: 
1 -Dyn. 12/24 Input; output 275 V 110 MA $3.95 
1 -Dyn. 12/24 input: output 500 V 50 MA 2.95 
8-.1 500 V Oil Tubular Cond 1.00 
2 -.1 1000 V Oil Tubular Cond .50 
2 -15 SIFD. 400 V DC Elect. Cad .60 
1 -DPST 15 A. Toggle Switch .40 
1 -3PUT 20 A. Toggle Switch 1.00 
2 -Fuses Holders k 5fi A. Fusee .30 
1 -Pilot Light 12 V k Holder .20 
-F'I lamert k It F Chokes.. .... .. 1.00 

1 -Spare Brush Kit 1.00 
Al. -Ite<Istur, l'luc+. Panel Chords. ('able. 

Case. and trill 3.00 

WHIP ANTENNA EQUIPMENT 
MAST BASES -INSULATED (PICTURED AT RIGHT) 

A. MP132 -1' heavy roll spring. B. MP -22- Spring action direc- 
2' Insulator. Overall length: lion of bracket. 4' 6' mount - 

1l54'. Weight: 2% lbs. 33.95 ht Yrire .. $2.95 
C. MP -57 -2' heavy coil spring. D. MP45 -2' heavy roll spring, A $ e 

D s 5' insulator. Price.. ..33.95 3' Insulator. Price 32.85 
E. MP -37 -r heavy roll sprung. F. MP -47 -2' heavy coil sprung. - 
8' insulator. l'rire $3.95 9" Insulator. l'rIve S5.90 - 

BC -645 -A TRANSCEIVER -ALSO 
110 VOLT TRANSFORMER AND CHOKE 

15 Tube Transceiver Weal fur ton, erNion to 400 51r 
Frequency coverage 435 to 500 MC. With conversion 
Instructions. Price -NEW and BOXED $14.95 

TRANSFORMER for BC -645 -A -110 Voll 60 cycle In- 
puts output 400 Volt 150 MA after filter. 12. 9. and 
6 V. AC. 4 amps and 5 V. 3 amps. No. EH -645 $6.95 

CHOKE -t5 Hy. 150 MA. No. EH -646.. .. $2.95 

SELSYN TRANSMITTER & INDICATOR 
/MIEN-Ideal for antenna direction Indicator to re- 

mote position. Complete with Autosyn Tram.. 3' ICI 
Indicator. Transformer. and instructions. Price $6.75 

Autosyn Trans. only: $2.95 Plug f/1 -81: $1.00 
SELSYN $V -110 V. 60 cycle C -78248 A hate 

Paie $5.95 
SELSYN 211ßI -WI(h CAPS k Instructions 

Pair $3.00 
FT -237 Mounting Base f /13C- 604.603's: and 

f /RC- 684- 683's. Prices: USED -$7.00. NEW $9.9 
CABLE CO-213-7 frond. $20 AWO: 2 cond. sep- 

arately shielded within outer shield for all cond. 
Insulated. rubber covered. 95 ft. length . . $1.25 

CABLE -4 Conductor. shielded, 50 ft. length,. $2.00 
Address Dept. RE Prices F.O.O., Limo. Ohio 

MAST SECTIONS FOR ABOVE BASES: 
copper coated, painted. 3 font sections, 

ntr. 315 -53 can be used to make an, length. 
NIS 

.1 l- '.t -49 for laper. Any s, 50e Ea. 
BAG 130-56 f /carrying 5 section+ 50e 

DYNAMOTORS AND INVERTERS: 
Write us and tell your 
We have big stock to eele,I 

CC -223 TIANSMITTEE: 30 Watt Trio.... eryatal 
r M 11 control on 4 pre- selected channels. 3000 to 5250 KC. by e r 3 plu In ils. 5 Tubes. 2.801. 
-48. W /TU -iT Tuning Unit 2000 to 3000 KC k able-NEW: 524.95 -USED: $19.05. 

TUNING UNITS: TU -18 3 -4.5 MC. TÚ25 4.5 -5.2 MC. Either -NEW: $3.50 -USED: $2.50 
PF.- 

500 
er 
V.` Ì50Y MA. NEW: $0.95 - 

only. Trans. to P.S. $1.7$ 
4 5'. In ut: 

s 

TRANSFORMERS -110 Volt 60 Cycle Primaries: 
Sec. 12 V. 1 amp... $1.50 Sec. 24 V. 2 amps.. $2.25 
Sec. 24 V. 1 amp. 1.95 Sec. 24 V. .5 atop... 1.50 
Sec. 36 VAC. 2.5 amps... $2.93 
Sec. t4 -14 or 28 V. 754 or 15 amps 4.95 

BC -1206 RECEIVER -5 Tubes. 24 -20 VIAL 200 -400 
EI'. IF Freq. 135 KC. Slae: 4',4'x6'. LN $6.95 

% Deposit on C.O.D.'s Minimum Order $2.00 

FAIR RADIO SALES 
132 SOUTH MAIN ST 

LIMA, OHIO 

SAVE WITH SO VEREIGN! 

LESS TUBES 

COMPLETE WITH ALL TUBES INCL. C.R. TUBE 

10 KIT S129.50 
12'2 KIT $137.50 
16" KIT $157.50 

TELEVISION KIT 
10" - 121/2" - 16" 

MONEY BACK GUARANTEE 
FEATURING 

Late. Type of Circuits 
Pict ure ture an a and soun Auto 

Control atully Locked 
Sound Cannot Drift 
Non- Microphonic 
St Chan Tuned I,'¡. for Mae. Gain and Ease of Alignment 
Electromagnetic Focus and Deflection 

A áäÿ tic Stabilised Synchro -Lock Circuit Nolds Picture 
Voltage Regulated Circuit for Stability 

Large clarified 
c, Wleuby -sea a trrrctures nod automatics 

to 

alori v -Bark Guarantee -Boy It, lnnpect Il. If don't 
think it s the twat buy the market- return uununed 
witthhlÌ o Iduaé s 

and ynor m Will be refunded 
With order. lyt'\r TIT - tv5:115' 

Any model wired or - - 1,T am $20.00 additional. 

SOVEREIGN TELEVISION CO. sun New Utrecht Aye. Bklyn 19, N. Y. 

EASY TO LEARN CODE 
It In easy to learn or Increase speed 
with en Instruclonraph Cole Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able lapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no OHM. 

ENDORSED BY THOUSANDS! 
The Instructogrph Code Teacher 
mereuy taken the `lace of an oper- 

and natales anyone to le learn re-. ñ rtnaster code without 
,stance. Thousands o! 

n 
anfut operators have 

the rode" with the in,Wctognph System. 
w rro n.'lav roe convenient rental and purchase plana. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. 0tot. RC. Ch ¡rasa 40. III. 

THE MAGNETIC TAPE 
RECORDER YOU WANT 

Get the most complete lape 
recorder catalog ever ram. 
piled. Describes specialized 
models for every engineer, 
entertainer, businessman, 
recordist, etc. Exclusive new 
features, new recorders, new 

gaesteries. Big 16 page 
book. Write for your free 

copy. 

AMPLIFIER CORP. OF AMERICA 
310.10 Broadway New York 13. N. Y. 

Fig. 1. We will operate it with a plate 
voltage of 600 and a current of 100 ma. 
Substituting our known values in Equa- 
tion 2, the total tank circuit for reso- 
nance at 3,500 kc (3.5 mc) is 

300 X 12 X 100 
3.5 X 100 

or approximately 170 µµf. Note that 
this is'close to 2 µµf per meter, 

T 

Fig. 4-A standard push -pull amplifier. 
From the tube manual we find that 

the output capacitance of the 807 is 
7 µµf. Stray capacitance due to leads 
will probably double this value. Sub- 
tracting this 14 µµf from 170 µµf shows 
that we will have to add 156 µµf to the 
circuit to tune it to 3.5 mc. When we 
mount our variable capacitor near the 
metal chassis, we greatly increase the 
fixed minimum capacitance and add to 
the over -all capacitance. Therefore we 
can use a capacitor smaller than 156 
µµf. A standard 150 -µµf capacitor will 
be about right. 

95+ 

Fg. 5-Push -pull and split -stator unit. 
Because a total capacitance of 170 

µµf is required to tune to 3.5 mc, and 
because the capacitance ratio is 1.3, 
the capacitance required to tune to 4 mc 
is 170 µµf /1.3 or approximately 130 µµf. 
This is well within the range of the 
150 -µµf unit we will use. 

Next we will need an inductor or coil 
for the tank circuit. Transposing the 
factors in Equation 1 we have: 

25,330 
L -f2XC, 

where L is in ph, f in mc, and C in µµf. 
Substituting in this equation, we have: 

25,330 
L _ 42X130, 
L - 12.7 ph (approx.). 

Various formulas for winding coils 
having a specific inductance are given 
in a number of texts and handbooks 
and will not be discussed here. The 
type A Lightning Calculator published 
by A.R.R.L. is a circular slide -rule 
which will give winding data for al- 
most any type of coil. Coil- winding in- 
structions are also given in construc- 
tion articles in amateur radio hand- 
books, of which you should have more 
than one by now. 

If you don't care to wind your own 
(Continued on page 74) 
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Above Is the Bell System's new "musical keyboard." Insert shows the digits of 
telephone numbers in musical notation, just as they are sent across country. 

Playing a tune for a telephone number 

Before you talk over some of the new Bell 
System long distance circuits, your operator 
presses keys like those shown above, one for 
each digit in the number of the telephone you 
are calling. Each key sends out a pair of tones, 
literally setting the number to music. 

In the community you are calling, these 
tones activate the dial telephone system, to give 
you the number you want. It is as though the 
operator reached clear across the country and 
dialed the number for you. 

This system, one of the newest developments 
of Bell Telephone Laboratories, is already in 
use on hundreds of long distance lines radiat- 
ing from Chicago, Cleveland, New York, Oak- 
land and Philadelphia, and between a number 
of other communities. 

It will be extended steadily in other parts of 
the country -a growing example of the way 
Bell Telephone Laboratories are ever finding 
new ways to give you better, faster telephone 
service. 

B E L L T E L E P H O N E L A B O R A T O R I E S 

Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service 

f : B R U A R Y, I 5 5 0 
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A MESSAGE TO 

Service -Dealers: 

WORRIED ABOUT 

COMPETITION? 

Become the 

TV SALES 
and SERVICE 

CENTER 
IN YOUR COMMUNITY 

Beat competition at a profit. 
Stop being undersold - by 
anybody! 

Here's a real opportunity to MAKE MONEY 

in Television. If you can qualify, you can 

become the Transvision Television Center 

in your community - and BUY TV and 

RADIO PARTS AT JOBBER PRICES. Prac- 

tically no investment required. This offer 

is open only to service -deolers in territories 

where we do not have on authorized dis- 

tributor. CONTACT US today) 

WIRED 
TVwCHASeiS15TRANs 
Completely 

wired MODEL WI6RS TV CHASSIS. 

ListBN. Specify: 
C.R. Tube ;139 

List price, less 

Also available as a KIT which 

con be completed óR5 ONE' DAY 
Model 

TV Ksi; Gs $11 9 

price, 
Spice, less CR Tube . 

111,1. OUT AND MATI, THIS 
COUPON NOW! 

TRANSVISION, INC. 
NEW ROCHELLE. N. Y. 

Amateur 

Please ship THROUGH YOUR NEAREST 

LOCAL OUTLET: Itr: 2 -50 

'm enclosing 10% DEPOSIT in the 
amount of $ balance C.O.D. 
( ) Send details of TV CENTER PLAN. 

Name 
(please print) 

Address 

City & State 

coils, you will find that they are made 
for most amateur frequencies by such 
firms as Barker & Williamson, E. F. 
Johnson Co., James W. Millen, National 
Co., Inc., and a number of others. 

Let's take another look at tank ca- 
pacitors. The value we selected will 
work nicely for Fig. 1, but suppose that 
we had selected a triode which required 
neutralization. The circuit would then 
look like Fig. 2 or 3. In these circuits, 
the tube is connected across only one 
half of the tank circuit; therefore, the 
capacitance must be reduced to one - 
quarter of its calculated value C. Had 
we elected to use a split- stator capaci- 
tor as in Fig. 3. each section would 

14 

13 

12 

c II 

10 

t 9 

e 

7 

9 

5 

4 

3 
.06.CO. .12 .16 .2 .24 28 .32 .36 .4 .44 .40.5 

AIR GAP IN INCHES TOLERANCE IN THOUSANDTHS) 

...El.Rl... ..................... I 1111115151 ....11Ef..P%51/, 11.1111111111..rxdn ...../././51. 
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'/.A11.R1E1.R1R1 ............. 11111111 

Fig. 6- Capacitor breakdown voltages. 

have had to be 1/2C for a total capaci- 
tance of 14C. The coil inductance would 
then have to be increased four times 
(Equation 1). 

Suppose that we had a push -pull am- 
plifier. Its circuit would look like that 
in Fig. 4 if we used a single capacitor 
or like Fig. 5 for a split- stator tuning 
unit. In both these circuits, the effective 
capacitance must be 14C. 

We know what capacitance we need, 
but how shall we select the proper unit 
for the job? Capacitors are made in all 
sizes and shapes. Some have the plates 
very close together; you can push your 
finger between the plates of others. The 
peak voltage between the stator and ro- 
tor is the factor which determines the 
spacing between these elements. If we 
use a circuit from Figs. 1, 2, or 4, the 
d.c. voltage is applied to both sides of 
the capacitor and the only thing we 
need worry about is the peak -to -peak 
r.f. voltage, which equals the d.c. volt- 
age in these circuits. To use a circuit 
from Fig. 3 or 5, we must select a ca- 
pacitor having a breakdown rating of 
at least twice the d.c. plate voltage. If 
we plan to modulate this amplifier (use 
phone), capacitors in Figs. 1, 2, and 
4 should be rated at twice the d.c. volt- 
age while those in Figs. 3 and 5 should 
withstand four times the d.c. voltage. 

Fig. 6 shows the peak arc -over volt- 
age for capacitors having different air 
gaps. The ratings are for capacitors 
with 0.025 -inch plates with polished 
surfaces and rounded edges. Thinner 
plates reduce the voltage rating by ap- 
proximately 8th and square -edge plates 
reduce the arc -over rating by as much 
as 20 %. 

MICROWAVE 
WRITE FOR FLYERS OF 

SURPLUS PLUMBING 
AND ACCESSORIES 

10 CENTIMETER 
WAVEGUIDE TO re- RIGID COAX "DOOR- 

KNOB" ADAPTER. CHOKE FLANGE. 
SILVER PLATED BROAD BAND ea. $19.50 

WAVEGUIDE DIRECTIONAL COUPLER. 
27db Nary type CABV- 47AAN. with 4 in. 
slotted section 32.50 

SQ. FLANGE to rd choke adapter, 18 in. long 
OA IN In. 3 In. guide type 'N' output 
and sampling probe 27.50 

RIGHT ANGLE BEND 3' radius E or H plain 
Circular flanges 17.50 

3 CENTIMETER 
723 A/B KLYSTRON MIXER SECTION with 

cr`itill mount. choke flange and Iris flange 
22.50 

90 DEGREE TWIST. 8 Inches long 8.00 
2 WAY WAVEGUIDE DIRECTIONAL COU- 

PLER. type N titling l'w' %' guide 26DB 18.50 
'X" BAND PREAMPLIFIER. consisting of 

723 4/B local illafobeaeun feeding 
waveguide and TR /ATB Dupleger sect. Incl. 
Pre Amp 67.50 

5 FT. SECTIONS CHOKE TO COVER, Silver 
plated 10.00 

1.25 CENTIMETER 
"K" BAND FEEDBACK TO PARABOLA 

HORN. with pressurized window 30.00 
MITRED ELBOW rover to rover 4.00 
TR. ATH SECTION choke to rover 4.00 

TEST EQUIPMENT 
MODEL TS -268,U Test set designed to provide 

means of rapid checking of Xlal, diodes 
1N21. 1X215. 1N2111. 1 N 2:1. IN23 A. I N _3 B. 
Operate. on 1% y dry cell batteq' Ss6sT 35.00 

3 CM. WAVEMETER Ordnance type micrometer 
head. NEW. Absorption type 85.00 
9000 -9500 Tnsmisslon type 92.50 

10 CM. WAVEMETER W.E. type B- 435490 
Transmission type. Type N fittings. Veeder 
root micrometer dial. Gold plated. with cali- 
bration chart. Piro freq. meter X66401A. New 99.50 

TS89.AP VOLTAGE DIVIDER. Hanger t00:% 
for 2000 to 20.000 V, 10:I for 200 to 2000 V. 
Input Z 2000 ohms. Output Z 4 meg. ohms. 
Plat response 150 cy to 5 me.... ...1111 1111 42.50 

IN21 $1.00 ea. S 8.30 for 10 
1N22 1.50 " 14.00 " CRYSTAL 
IN23 1.50 " 14.00 ' DIODES 
1N26 3.00 27.50 " 

SEND FOR FLYER OF RADIO PARTS 
Rated ('one re, Send P. It 

Send M.O. or CH K. Mdse. Guartd. Shag. Charges 
Sent C.O.D. Price F.O.B. N.Y.C. Phone 01. 9 -4124 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty SL. Dept. C2 New York City 7. N. Y. 

SIX TUBE SUPER 
Three Gong Condenser 

$33.30 
Crowe Panel 
Kit Included 

4" 

Panel kit to fit most all makes (Please specify 
make of car and year model). New up -to -date 
latest priced Catalog available to dealers. 

Bill Stilton 
Wholesale Electronics 

Stb at Commerce Fort Worth. Tea. 
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"RADIO- TELEVISION 
Questions and Answers" 
A separate book for each element of 
the study guide questions pertaining to 
the 
rodio 

various 
e 

ut clanes of commercial U. S. A. 
d operator Lcenses. You need buy 

only those elements required for 
the license you want. 

element a: sale Tne.n end prodi, 
Elem.nr 3: Redlotelopfony 
a.mem 4: R.dlot.leph.ny 

C AT YOUR DEALER -On moil orde, from us, $1 

UCH po,tpoid for one, or 90o each for ,wz or more 

EDITORS AND ENGINEERS,Ltd. 
1303 KCNWOOD POAD . SANTA SARSARA, CALIF. 
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Amateur 

20 -METER SCR -274 -N 
THIS data is strictly for hams. The 

schematic diagram shows the p.a. 
plate tank of the SCR -274 -N transmit- 
ter. (Use either the 7- 9.1 -me unit or 
the 5.3 -7 -mc transmitter set retuned 
for 40 meters.) Open the lead from the 
stators of the parallel variable tuning 
capacitors. A good place to break the 
line is where the wire is soldered to 
the lug on the tank coil. Solder a midget 
three -plate capacitor (C in the dia- 
gram) on the tank -coil lug, making it 
self -supporting. 

Using an insulated screwdriver, ad- 
just the midget condenser while the 
transmitter is fired up, watching a res- 
onance indicator. (A pilot bulb in se- 
ries with a 3- inch -diameter closed loop 
will do fine; hold it near the tank coil.) 
When the bulb lights to maximum 
brilliance, showing resonance, you're 
through. Your 40 -meter transmitter 
will now transmit on 20 meters with 
no further adjustments. What's more, 
the tracking between oscillator and p.a. 
stage is still correct, so that the dial 
calibration can be used. 

If you're bothered about what you 
did -relax. The oscillator output con- 
tains harmonics, predominantly second 
and third. They are ordinarily insig- 
nificant in the output. Inserting the 
midget condenser and peaking it tunes 
the tank circuit to the second harmonic. 

The assumption is that the harmonic 
being amplified is the second -thus 
doubling from 40 meters to 20. It could 
be the third. Better check before send- 
ing out a CQ.-Earle E. Greer, W8ZYH 

I W2XXX 

KEEP OUT 

1,000.000 
OHMS 

o 

.<aggrnhd by V. S. tapin. Yellow Springs, Ohio 

FEBRUARY, 1950 

7a. e. pk Pat. 4._ / 
A canplo ton no d s - 1bl 1 75.80 meur C.w., 
...peering stn' In -3 loeerr muhpurpas tube- Crys,al 

cwndI.d 
nonurrner - Improved repenerafi.e receive- 1udl.in 

AC -DC 110 V. power supply _ %u9 .in coil leo rec.iven frequency 

donee- Single control op°rarer vansmna a receiver -Some 
a.m.. la yansmimng a re eiu,g. The "Mi,., Mai' is id.al 
os o beginners largecr or as an aue:liery tot IM oldlim.r. 
Tees ho.. shown remorhohly grahIying newly. Gel on the 

oo with thy "PM, Age,- wh,l rebuilding the mg. 6g1 

lobe lineup: 121A6 Der., 5015 /Dal O¢ -Adm 
Amp. 35W4 Recr. %min, he Inpt. 45 W. O,..-oll 
Pmamsienc T' r SN -. Shipping Weight -3V, lb.. 

Immediate Delivery 
ORDER NOW! 

2s DIP. DAL. C. O. 

Complete MITEY -MITE Kit QM 
Ileu key cowl Awoke, 

SCR -522 Y.M.F. TRANSMITTER- RECEIVER 100. 

156 Mc 10 tube receiver and 7 tube xmitter, rated 
at 8 to 10 watts output. Used extensively by Horns, 
Cabs. Busses, C.A.P., etc. Complete with tubes, 
Exc. condition. Shpg. Wt. Approx. 60 Lbs. $39.50 
BC404 FM TRANSMITTER 25 W. output @ 100 

modulation. Good condition, used. Less tubes cryys- 

tal and dynomofo'. Shpg. Wt. Approx. 60 Lbs. 56.95 

.423 MODULAT- : - - d beautifully 
built RF Osc., 
affable; 125 
o 210 Mc. 

ulemodu)- 
ated at 4098 
C.P.S. Uses I- 

5, 2 -617, I- 
F6 and I- 
W4. Oper- 

ates at 115 V. 
Cvc. May 

e modified 
or T.V. Gen- 
erator etc. 

New an tubes. Shpg. Wt. Approx. 45 Lbs. í12.50 
BUZZER PHONE (W.E.) EEI -A. A complete unit 
consisting of a tone generator, buzzer, relay, key, 
headphone, switches etc. Makes o very practical 
code practice set, loan be used in remote areas 
for signalling or communication. Housed in thick 
wooden case 91/2" L. x 63/4" H. x 61/s" W. Shpg 
Wt. Approx. 16 Lbs. Like New with diagram. $4.50 

'70.10 PHOTO ELECTRIC CODE KEYER Used 
for code instruction. Uses 8 tubes: I -923, 2 -6517, 2 

6N7, 2 -6L6 and 1.51.14G. Variable speed 115 V. 60 
Cyc. motor. Housed in black wrinkled steel cabinet, 
21" x I6" x I II /2 ". For 115 V. 60 Cyc. Less tubes, tapes 
and reels. Shpg. Wt. Approx. 110 Lbs. Very Good 
condition. $14.50 
*BC-702 RADAR TRANSMITTER Coaxial R.F. 2- 
R.E.L. #7 tubes. 4 -2 is 2 Rect. tubes. Input: 115 V. 
400 Cyc. and 12 or 24 V.D.C. Contains Blower motor 
assembly, 0-25 Ma. D.C. Meter and numerous other 
attractive components. Shpg. Wt. Approx 60 Lbs. 
New. $12.50. Used. $9.50 with tubes. 

PERMEABILITY TUNERS 
For broadcast bond. 3 slug tuned coils in one 
sturdily built assembly. R.F., Osc. and Mixer shield- 
ed. Two trimmers. New. 2 for 95e 

METER SHUNT Leece- Neville..005 Ohms 200 Amps. 
Mounted on Asbestos base and covered with per- 
forated metal shield. New. Each 954 

*MAGNIFIER REFLECTOR 
8" Dia. Parabolic. (Lancaster Lens) Metallic coat- 
ed silver surface. Useful in photographic work. 
(Glass) Shpg. Wt. Approx. 11/2 Lbs. New-S1.95 
ELECTRONICS SURPLUS PACKAGE 
A selection of parts, units and assemblies of 
varied description. A splendid value) 10 Lbs. $1.29 
QUANTITIES LIMITED. 25e pocking charge on 
orders below 52.00. Minimum deposit 25 /e on 
C.O.D.. orders. Prices F.O.B. Chicago. $25.00 
Minimum foreign order acceptable. 

JUST OUTIIII 
Write for our 1950 money saving flyer)) 

TRANSFORMERS. POWER TYPES. NEW. 
POPULAR MAKES 

No. 103 510 V.C.T. @ 80 Ma. 5V. @ 4A, 6.3V. @ 
3.8A. 51.69 
No. 104 750 V.C.T. @ 110 Ma. 5V. @ 3A. 6.3V. @ 
4.2A. 52.49 
No. 105 750 V.C.T. @ 150 Ma. SV. @ 3A. 6.3V. @ 
SA. $3.39 
No. 106 750 V.C.T. @ 220 Ma. SV. @ 4A. 6.3V. @ 
6.5A. $4.65 

Y.H.F. ANTENNA 
AT- 59 /TRC -7 Telescopic. Adjustable from IA /4 to 
273/4 ". Mounts with standard coaxial mole con- 
nector. Two sections. Locks at any setting. Light 
weigh and low wind resistance. New -51.39 

RECORDING HEADS (SHURE) 
Magnetic. 4 Ohms at 400 cycles. With stylus screw. 
Finish slightly scratched. Otherwise good condition. 
Only 79a 
Y.H.F. TRANSCEIVER ASSEMBLY 
Has ceramic ins. IS Mm tuning cond., 
-filament chokes, I -ac orn socket and 
filoment bypass cond. Mounted on Poly. 
panel 13/4" X 31/2" X 1/4 ". Mourts upright 
with two 6 -32 screws in bottom. New. 
Each 790. 2 for $1.50 

DYNAMOTORS 
DM 21 -B DYNAMOTOR -14 V. input. 235 V. (awl 90 
Ma. output. Completely shielded with filters. Shpg. 
Wt. -5 Lbs. Brand new. Only -52.49 
MODEL DM -32 -A DYNAMOTOR- Input: 28V, @ 1.1 

A. Output: 250 V. @ W Ma. For 274 N. Series Recvrs. 
With mounting. Shpg. Wt. Approx, -3 Lbs. New 
-$1.59 
DM -33 DYNAMOTOR -Input: 28V. Output: 540V. @ 
250 Mo. Int. Shpg. Wt. -101/2 Lbs. New, in original 
cartons. Only -$2.69. each. 
DM -34 DYNAMOTOR- Input: 12V. @ 2.8 Amps. 
Output: 220 V. @ 80 Ma. With filters and plug. 
Shpg. Wt. -3 Lbs. Good Condition, used -$1.59; 
Brand New -$2.19 
MODEL DM -36-D (W.E.) DYNAMOTOR-Input 
28V. @ 1.4A. Output: 220 V. @ 80 Mo. with filter. 
Used, in good condition. Shpg. Wt. -7 Lbs. Only 
-$1.29 
NAVY TYPE DYNAMOTORS. High efficiency PM. 
field units. May be used on 6 V.D.C. with i/2 output 
voltage ratings. MODEL #516 REC.- Output: 275 
V. @ 110 Ma. Input: 12 to 24 V.D.C. Shpg, Wt. 101/2 

Lbs. Selling for -52.50: MODEL #515 TRANS. - 
Output: 500 V. @ 50 Ma. Shpg. Wt. 101/2 Lbs. Sell- 
ing for -53.50 

FENWAL THERMOSWITCHES 
5.17. 115 V. 10 Amps. Set at 275 degrees, s/s" D. X 

41/4" L. Asbestos covered shielded leads. Variable 
from -100* to +400° F. at 90 per turn. New 95e 

HARDWARE ASSORTMENTS 
No. 18 Solder lugs. All sizes and types. 3 Lbs. for 1.29 
No. 19 Screws, Nuts, Washers, etc., 3 Lbs. for 1.29 
No. 20 Aluminum Rivets. All sizes and types. 3 Lt-, 

for 1.29 
FABRIC LOOM 

Weather -proof. Ideal for sleeving on T.V. and FM 
antenna lead -ins, thru skylights and around cor- 
net. I.D. 1/4 ", 1/2 ", 5/e " (Specify size) 50 feet, any 
size -51.45 

FILTER STRIP ASSEMBLY 
Bakelite strip contains 2-8 Mf. 450 V. PRS. type 
condensers. 1-- --6000 Ohm 20 Watt resistor and o 
few ceramics. New units. 3 for 51.00 

R- 
AITRCR1B AFT 
TRANS- 
CEIVER 
Lear PXer, 6 
tube unit. Re- 
ceives on weather 
band, 195 Kc. 

to 405 Kc. Transmits on crystal freq. of 3105 Kc. 
Complete with tubes, mike, cables and power 
pack 12 V.D.C. and instruction sheet. Ready to 

Install. Guaranteed in excellent working condition. 
Total Wt. 15 Lbs. Ideal installation for small 
planes. $29.95 

TUBE SOCKET AND SHIELD ASSEMBLY 
9 pin miniature, block Phenolic socket. New. Each 
-25e. 4 for 95e 

RHEOSTATS 
Ohrnite baked enamel wirewound. Air -cooled and 
shielded. Aircraft type. 90 Ohms at 1.35 Amps. 
Shipping weight -2 Lbs. New -55e 

CONDENSERS 
I -} I Mfd. 115 Vac. -29e; 3 Mfd. 330 Voc. -49e; I 

Mfd. 1000 V.D.C. Oil. 6 for 51.00; 2 Mfd. 600 V.D.C. 
Oil. 6 for $1.00; .1 Mfd. 2000 V.D.C. Oil. 3 for 
51.00; 3 Mfd. 2000 V.D.C. Oil. 2 for $3.45; 3 Mfd. 
2500 V.D.C. Oil. Each -$2.49; 8 Mfd. 2500 V.D.C. 
Oil. Each-S8.50 

Shipped Railway Express or Freight Only! 

UNITED SURPLUS MATERIALS 
314 SO. HALSTED ST. CHICAGO 23. ILL. 
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TAPE RECORDER 

Amplifier Corp. of America 
New York, N. Y. 

A new continuous -play magnetic tape 
recorder, the Model 810 -DV, eliminates 
the usual continuous tape loop. It will 
repeat any message from I second to I 

hour in duration. 

New Devices 
IMPEDANCE BRIDGE KIT 

Heath Co., 
Benton Harbor, Mich. 

The new Heathkit impedance bridge 
is an accurate instrument for measur- 
ing inductance, capacitance, resist- 
ance, O, and dissipation factor. Ranges 
include inductance from 10 uh to 100 h, 
capacitance from 10 uuf to 1 000 uf, 
resistance from .01 ohm to 10 meg- 
ohms, dissipation factor from .001 to I, 
and O from I to 1,000. The main con- 
trol and hummer ore General Rodio 
components. Ceramic, noninductive re- 
sistors of 0.5% accuracy, ceramic 
switches, and o zero -center, 200 -ua 
meter are other features. All parts, 
marked panel and case, and complete 
assembly instructions are furnished. 

Continuous repetition is achieved 
through double reversal of standard 
magnetic tope. Half the message is 
recorded on one sound track in forward 
tape travel, and the other half on the 
second sound track in reverse tope 
travel. Special solenoids reverse the di- 
rection of tape travel in both direc- 
tions. 

Intimate contact between the tope 
and the driving capstan of the recorder 
is secured with only 20 grams of pres- 
sure, thereby permitting 10,000 or more 
playbacks of o recording without no- 
ticeable drop in volume or wear in 
the tope. Another desirable feature is 
the presence of an auxiliary poir of 
contacts which provide a pulse for 
synchronization of auxiliary equipment 
such as slide projectors. Frequency re- 
sponse is 50 to 9,000 cycles at 71/2 
inches per second of tape speed. An 
alternate model with o maximum mes- 
sage length of 30 minutes, operates at 
IS inches per second with frequency 
response of 30 to 13,000 cycles. Cabinet 
dimensions are 13z%s inches high, 10/2 
inches wide, and 14t/7 inches deep. Net 
weight 47 lbs. Finish is grey leatherette. 

TELE TRANSFORMERS 
Standard Transformer Corp. 

Chicago, Illinois 
The addition of three horizontal de- 

flection output and high -voltage trans- 
formers to the Stancor line of television 
replacement transformers has been an- 
nounced. 

Included are the A -8119, an exact 
duplicate of RCA type 21115, for use 
with the 16AP4 and similor kinescopes: 
the A -8127, an exact duplicate of RCA 
type 21113 for use with the 108P4: and 
the A -8128, designed to fill the need for 
o transformer between the 10 and 16- 
inch sizes and also for use in convert- 
ing o smaller receiver to a 16 -inch 
receiver. 

WIRE RECORDER 
Allied Radio Corp. 

Chicago, Ill. 
The new Knight wire recorder plays 

78- r.p.m. records and includes o phono 
oscillator. It records from microphone. 
records, or radio. A 5 -tube amplifier 
and a PM speaker are built in. 

TV SIGNAL GENERATOR 
Electronic Ins'rrument Co., Inc., 

Brooklyn, N. Y. 
A crystal marker oscillator with vari- 

able amplitude is one of the features 
of the new model 360 TV -FM sweep 
signal generator. 

Available in either kit or wired form. 
model 360 covers oll TV and FM align. 
ment frequencies between 500 kc and 
228 mc. 

Other features are: sweep width vari- 
able from 0 -30 mc with mechanical in- 
ductive sweep, gain comparison of ad- 
jacent RF TV channels, injection of 
external signal generator marker, phas- 
ing control, dial directly calibrated in 
frequencies, stable oscillator. Size is 
10 x 8 x 6% inches. 

Tubes ore 6X5GT, 12A1.17, and two 
6C4's. 

TELEVISION BOOSTER 
JFD Mfg. Co., Inc., 

Brooklyn, N. Y. 
The Video Beam, model TVIO, is said 

to have flat response over the TV spec- 
trum, with separate circuits for high 
and low bands. Fine tuning controls 
are provided for each bond. The 
booster matches all television receivers. 

MINIATURE 
ELECTROLYTICS 

Aerovox Corp., 
Nsw Bedford, Mass. 

Miniaturized electrolytic capacitors 
handling full -sized functions, known os 
the Bantam or type SRE, are announced. 

Bantams are hermetically sealed in 
tubular aluminum cases with wax -im- 
pregnated cardboard insulating jack- 
ets. New stud terminals provide maxi. 
mum creepage distances between ter- 
minals and can: Leads ore No. 18 
gauge tinned copper. 

INDOOR ANTENNA 
Circle "X" Antenna Corp., 

Perth Amboy, N. J. 
The Circle X antenna described in 

the August, 1949, issue is now available 
in modified form as an indoor TV an- 
tenna. It covers the complete television 
band with little adjustment and has o 
high gain. 

MULTISECTION 
POTENTIOMETERS 

International Resistance Co., 
Philadelphia, Pa. 

This new product allows the service 
technician and experimenter to make 
up his own ganged potentiometer as- 
semblies from a wide variety of types. 
Known as Multisections, the new units 
are complete control sections that can 
be added to standard miniature -type 
O, PO, or RC) controls, just as switches 
ore attached. Each Multisection odds 
19/32 inch to the basic control. As 
many as three con be added to make 
a quadruple control. 

ASSEMBLED MULTISECTION 

AND SINGLE CONTROL 

IRC MULTISECTION 

No special tools are required for as- 
sembly. Seventeen standard resistance 
values are available from 1,000 ohms 
to 10 megohms. 

YAGI TV ANTENNA 
Trio Mfg Co., 
Griggsville, Ill. 

A new Vagi-type antenna with a 
double folded dipole hos been an- 
nounced. It provides improved per- 
formance with light weight (5 pounds 
for channel 5). A model is available 
for each TV channel. Gain is 10 db on 
tuned channel, front -to -back ratio over 
25 db. The pattern is sharply direc- 
tional. 

GERMANIUM DIODES 
Sylvania Electric Products 

New York, N. Y. 
Compact, moisture -proof, germani- 

um crystal diodes enclosed in her- 
metically sealed gloss cartridges are 
available in two types: 1N34A, o gen- 
eral- purpose diode: and IN58A, a 100 - 

volt diode. 
Electrical characteristics. ratings, 

and prices of the new "glass" -type 
crystals ore the same as those for cor- 
responding "ceramic" types which 
have been marketed by Sylvania since 
the war. 

VOLTMETER PROBE 
Insuline Corp. of America 

Long Island City, N. Y. 
A new multiplier probe for volt- 

meters, called the Kilovolter, adds 
15,000 volts to the scale readings of 

high -resistance voltmeters used in radio 
servicing. Three models are available, 
for 50 -, 100 -, and 200 -ua meter move- 
ments. 

RIBBON -LINE STRIPPER 
Holub Industries, Inc. 

Sycamore, III. 
Baring the ends of the 300 -ohm rib- 

bon lead so extensively used for tele- 
vision transmission lines is a nuisance 
at best. The Hi A -TV Stripper neatly 
removes insulation of both leads at the 
same time in one "squeeze." It will 
also cut the lead and strip other types 
of wire without changing blades. 

CRYSTAL MICROPHONE 
Electro- Voice, Inc., 
Buchanan, Mich. 

The Spheres is on omnidirectional 
crystal microphone with response from 
60-7,000 cycles. Output level is -50 db. 
Net weight is 8 ounces. 

FM /AM RECEIVER 
ColI;ns Audio Products Co. 

Westfield, New Jersey 
The 44 -B is a high quality FM /AM 

receiver embodying in one radio -chas- 
sis all the features for high quality 
listening. It uses 26 tubes, two of which 
are voltage regulators. Among its 

other features are a 12 -tube FM circuit, 
push -pull triode amplifier, FM squelch, 
broadband AM circuit, 10- microvolt 
sensitivity on FM, and an equalizer 
tube for magnetic phono cartridges. 

LINE STANDOFFS 
South River Metal Products Co., 

South River, N. J. 
Three new versions of standard in- 

sulators for 300ohm transmission line 
have been introduced- The first type 
may be fastened to the mast, the sec- 
ond is a nail -on, and the third has a 
screw base. Any of the three types may 
be had with dual Insulators to handle 
a pair of lines. 

RADIO -ELECTRONICS for 
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New Patents 
COMBINED VTVM AND 
STANDARD VOLTMETER 

Roswell W. Gilbert, Montclair, N. J. 

Patent No. 2,478,966 
(Assigned to Weston Electrical Instrument 

Corp.) 
Two basic types of voltmeters are used in radio 

measurements. The standard voltmeter uses a 
milliammeter in series with multiplying resistors. 
It is accurate and convenient to use since it does 
not require a power supply. However, the v.t.v.m. 
must be used when measuring across a high im- 
pedance, and it does need a power supply. 

This invention discloses a combination instru- 
ment which may be switched to be either a v.t.v.m. 
or a standard meter. The same milliammeter and 
multirange resistors are used for both. The same 
voltage stales apply to both voltmeters. 

The scales must be chosen in symmetrical pro- 
gression, that is, their ratios must be the same 
when read from either direction. For example, the 
scales shown in the figure are 3, 12, 30, 120, 300. 
and 1,200 volts. The ratios are 4, 21/2, 4, 213,, and 
4, whether read from the beginning or the end. 
Under this condition the same voltage scales apply 
to !MI h so ltmeters. 

VT PROBE 

The individual resisto s from RI to R7 may be 

calculated by the usual method for a standard 
voltmeter. Assuming a 10,000 -ohms -per -volt meter, 
the total resistance for the 3 -volt scale (RI +RI 
would be 30,000 ohms. Similarly, for the 12 -volt 
scale the total resistance (R2-1-R1-1-RI would be 
120.000 ohms. (R is the internal resistance of the 
milliammeter.) Note that the resistors are wired 
in reverse order to the right -hand set of taps. for 
the v.t.v.m. voltage divider. 

When the switch SW is positioned as in the 
figure, the six resistors RI to R6 are used as mul- 
tipliers in series with the meter. When the switch 
is thrown to the right, the meter M is used in con- 
junction with the v.t.v.m. and the resistors now 
form a voltage divider. R replaces the meter re- 
sistance when the meter is removed from the re- 
sistor string. R7 is the v.t.v.m. isolation resistor. 

ILLUMINATION CONTROL 
Patent No. 2,477,646 

Gilbert J. Perlow and Glenn A. Johnson, 
Washington, D. C. 

(May be used by U. S. Govt. without royalty 
payments) 

Lamps supplied by a low -frequency line power 
tend to flicker. The flicker disappears when d.c. 
or r.f power is supplied. For example, a 600 -kc 
oscillator may be used to light the lamp. Varia- 
tions due to changes in voltage or other causes 
may be eliminated by letting the instantaneous 
lamp brilliance control the power fed to the lamp. 

The circuit shown here is an effective illumina- 
tion control. A Hartley oscillator feeds the lamp 
through a transformer and a shielded cable. Light 
from the lamp excites the phototube. The inven- 
tion also uses a control tube and an r.f. oscillator 
tube. 

Bias for the control tube is the resultant of a 
negative C voltage (across a portion of PI and a 
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positive voltage due to electrons flowing through 
P and upward through R. 

If, for example. L tends to become dimmer, less 
electrons flow upward through R, making the ef- 
fective bias go more negative. Plate current drops, 
and there is a corresponding rise in plate voltage 
of the control tube. 

The oscillator screen is tied directly to the con- 
trol tube plate. When the potential on the latter 
rises. more r.f. power is available at the lamp 
terminals. Therefore, the illumination from L re- 
turns to normal. Compensation in the opposite 
direction takes place if the lamp tends to become 
brighter for any reason. 

IMPROVED SLUG TUNING 
Patent No. 2,479,438 

Leonard O. Vladimir, Bridgeport, Conn. 
(assigned to General Electric Co.) 

One disadvantage of slug tuning is a relatively 
narrow tuning range. This inventor has discov- 
,red a simple method for increasing the range by 
approximately 7':: a secondary coil is coupled to 
the tuned coil, both being wound over the same 
slug -tuned form. 

In the figure, LI is a tank coil for a Colpitts 
oscillator. L2 is the secondary coil tuned by C2. 
The secondary circuit must be tuned to a fre- 
quency higher than the oscillator frequency, thus 
making the secondary capacitive throughout the 
oscillator range. The method of winding the two 
interwound (bifilarI coils is shown in the accom- 
panying figure. Preferably, L2 should have slight- 
ly fewer turns than LI. 

In circuit theory, a capacitive secondary re- 
flects back into the primary an inductance which 
varies as the square of the mutual inductance 
between the coils. 

SLUG 

RFC 

1000' 
B 

I 1aoa- 
RFC 5+ 

As the slug enters the coil form. it increases the 
inductance of LI and also increases the mutual 
inductance M. Due to reflected inductance, the 
tuning range of the primary is greater than it 
would he without the coupled circuit. 

ULTRASONIC WASHING 
MACHINE 

Patent No. 2,468,550 
Hal F. Froth, Chicago. Illinois. 

(Assigned to Motorola, Inc.) 

Washing machines generally clean clothes by 
agitating and rotating them through a cleaning 
fluid. The new type disclosed here relies upon 
ultrasonic waves to clean fabrics. The local agi- 
tation and intense bubbling action loosens dirt 
and grease, with less wear and tear on the clothes. 
An ultrasonic frequency above 20 kc is suggested. 

Several activators or ultrasonic sources are 
fixed around the machine to circulate the fluid. 
These may be PM or dynamic speaker units ex- 
cited by an ultrasonic vacuum -tube oscillator. 

Among advantages claimed for this washing 
machine are the destruction of germs and the 
softening of hard water by the ultrasonic waves. 
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CARTONED TUBES GUARANTEED 
SPECIAL QUANTITY DISCOUNT OFFER. Order 9.5 or 
Shire Assorted Tubes and Deduct 5e float the Price of 
Fitch Tube. 

15. Each 6817 
ISK7GT 
6SQ7GT 
6U6GT 
6V6GT 
6X4 
6X5GT 
2AÚ6 
2AV6 

21 GT 
MGT 
2K7GT 
2Q7GT 
2SA7GT 

2SK7GT 
2SL7GT 
2SN7GT 
2S07GT 918 

24A 
25Z6GT 
27 
32 
35 51 
3585 
35W4 

GSL7GT 
6SN7GT 
GSS7GT 
6V5 
6Y6G 
7A4, XXL 
7B6 
7E5 1201 

7K7 

7pÚ7 
213A6 A6 
213E6 
2SLGT 
2Z3 

25L6GT 
32L7GT 
34 
35Y4 
35Z4GT 
43 
46 
53 
56 
I 

IA 'G T 

6T7G 
7A7 
7C5 
7F7 
7127 
12C8 
1486 
5005 
5016 
7051 
75 

59e Each 

2C14 K K34 
I626 
1644 
31148 

19e Each 
X99 
X99 

29e Each 
2A7 
2X2 

6 
6C4 

6U7G 
12A6 12A6 

I2FSGT 
I2 

26 

36 
956 
957 

39e Each 

0Z4 
LA4 
LC6 
LDS 
LE3 
NOG 

V4G 
6 
6ÁG5 
6B4 
61316 
GBGGG 
6BH6 
616 
628G 
6W4 
6W6 
6Y3 

12ÁT7 
14A7 
1407 
1487 
22 
50A5 
7OL7GT 

69e Each 

3525 
3526 
41 
1065 
57 
76 

78 80 
85 

i5e Each 

,3e Each 

Ab 
CGG 

C7G UiG 
D8G 
E7G F4 

F5G 
G4G 

GGGT 
H46 
H6G 
1611 

304 
384 
3V4 
523 
5Z4 
6A6 
GAGS 
606G 
688 
6D6 
6F8G 

IA3 
1U4 
lUi 
IV 
2A6 
4A6 
5246 
5W4 
5Y4G 
6AB4 
GAH6 
6ÁT6 
fiAU6 
6846 
68E6 
6C5GT 
6C6 
616G 
6H6GT 
61 7 

6K6GT 
6K7GT 
6N4 
6SA7GT 
fiSD7GT 
6SF7 

165 258 
114 
¡05 
184 
ISS 
IT5GT 
2A5 
2B6 
3B7 
6AL5 
6816 
607 
6F5GT 
6660 
6PSGT ,6150 

gAC7 1852 
OAKS SACS 

89e Each 

IB3GT 8016 
6166 

MINIMUM ORDER 52.90. Send 25e4, Alnico l for li 
('.O.D. shipmentr. Include snmc,ent Ix stage, excess 
will I,. ',quitted. rder without Postage Will he 

wed express collect. All prices F.O.B. New York 
CM. 
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Jobbers: Write for Confidential Price 

Information 

NEW 

TELEKITS 

10 -B $69.95 

7 -B $49.95 
LESS TUBES 

Sparkling new Telekit 10 -B has 52 -inch screen. 
Brand new compact lay -out has video tube mounted 
on chassis. Big illustrated easy -to- follow instruction 
book guides you step by step through easy as- 
sembly. No special knowledge of television i 

required. All you need is o soldering iron, pliers 

and screw driver. 10 -B Kit can be used with 
121 /s, 15, 16 -inch tubes. Telekit 10 -B, $69.95. 
10.1 Telekit cabinet, $15.95 and $24.50. Solis 
factory Telekit Performance Guaranteed by Fac- 
tory Service Plan. 

Write for catalog listing 10 -B and 7 -B Telekits. 
New 7 -B Telekit for 7 -inch tube, $49.95. 7 -B cab- 
inet $15.95 and $24.50. 

TELEKIT 

BOOSTER 

$12.95 

If you live in o fringe area this fine Telekit booster 
will bring in TV signals bright and clear. There is 

a 20 to 30 times signal boost on all channels. 
NOT A KIT. Completely assembled with tubes. 
Works with Telekit or any other TV receiver. 

n 
13 

CHANNEL 

TUNER Fx 

$12.95 

NEW 13 CHANNEL TUNER is o small compact 
unit with stage of R.F. Tunes all TV channels. 
Made to conform with Telekit or any other TV 
set having video I.F. of 25.75 Mc. Complete 
with tubes, pre -wired pre -aligned: only four 
connections to make. See your jobber. or write 
to us for information. Your cost, $12.95. 

Write for catalog of Telekit antennas, boosters, 
television kits. tuners, television ports and tubes. 

TELE 
ELECTRO -TECHNICAL INDUSTRIES 
1432 N. BROAD ST. DEPT. B PHILADELPHIA 21 PA 

Rabio trbiitn-jfibe pears ago 
3h1 23trnsbatli Publications 

HUGO GERNSBACK 
Founder 

Modern Eleotrles 1908 
Eleelrleal Ea earl 1913 
Radle News.. 1919 
Solenn IL Invention 1920 
Television 1927 
Radie- Craft.. 1929 
Bherl -Wow Craft .... 1930 
Television News .. 1931 

Wireless Assoeiatlen of America 1908 

Some el the larger librarles the country still have 
ogles of ELECTRICAL EXPERIMENTER on file tor 

d readers. 

IN THE FEBRUARY 1916 ISSUE OF 
ELECTRICAL EXPERIMENTER 

Latest De Forest Radio Apparatus 
New French Radio Instruments 
American Optical Co. Installs Radio 

Time Set 
Dubilier Multiple Musical Tone Radio 

System 
The Electric Arc and Its Interesting 

Application, by Morton W. Sterns 
A Compact Radio Detector Cabinet 
Determining the Lag Between Arling- 

ton and Key West Radio Time Signals 
9,000 -Mile Radio A New Record 
Construction of a Collin's Radiophone 

Arc, by H. Winfield Secor 
A Silicon "Tikker" 
A Novel Detector, by G. F. Exner 
1,000 Foot Collapsible Radio Mast 

REPAIR WHILE YOU WAIT 
The Belmont Radio Service in Wash- 

ington, D.. C., has come up with an un- 
usual idea in radio servicing. This 
neighborhood radio repair and appli- 
ance shop specializes in fixing receivers 
while the customer waits; from 75 to 
90% of the store's business is done this 
way. 

The owner, Bud Sickmen, who has 
been operating Belmont for almost a 
year, says that among other advantages 
is the fact that customers who watch 
the work being done lose some of the 
suspicious attitude people so often have 
about radio repairs. 

NO PERMANENT STYLI 
So- called "permanent" phonograph 

needles are far from permanent, ac- 
cording to an article in the Permo Re- 
porter, issued by Permo, Inc., producer 
of the Fidelitone styii. The writer points 
out that when two materials rub -rec- 
ord and stylus -there is inevitable fric- 
tion and wear. 

The point of a phonograph needle 
contacts the record groove with a pres- 
sure of 6,000 to 25,000 pounds per 
square inch. The friction -generated tem- 
perature is in the order of 1,000 to 
2,000 degrees F. Both needle and record 
lose material. The jagged needlepoint 
that results then tears the record, so 
that the process is cumulative. 

After the recent war, many cartridges 
were made with permanent points, re- 
placement of which necessitated re- 
placement of the entire unit. Manufac- 
turers are now recognizing the stylus' 
impermanence and redesigning car- 
tridges so the needle can be replaced. 

SMALLEST B- BATTERIES 
The tiniest hearing -aid B- batteries 

ever produced commercially were intro- 
duced recently by Olin Industries, Inc., 
New Haven, Conn. Available in two 
voltages, the batteries are built up 
from interlocked midget plastic cells, 
each producing a potential of about 1.5 
volts. The square cells are almost flat. 
Thus merely stacking them in "layer - 
built" fashion connects them ; there is 

He NI MVOs 
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no need for soldered connections, the 
breaking or corrosion of which often 
results in trouble in multicell batteries. 

The photograph shows the two sizes. 
The 15 -volt unit at the left is made of 
10 stacked cells and measures about 
S/s inch square and 1 inch long. The 30- 
volt unit at the right is made of two 10- 
cell stacks and is approximately twice 
as large. 

In the photo the plastic framework of 
one of the cells is shown on a man's 
finger, the aspirin tablet beside it illus- 
trating its small size. The new batter- 
ies are expected to make possible hear- 
ing aids smaller than a package of 
cigarettes. 

RADAR AFFECTS BIRDS 
Birds were observed recently to fol- 

low strange flight patterns in the vicin- 
ity of radar transmitters, the British 
publication. The Sphere reported. The 
story mentioned American observations 
of the phenomenon early in the year, 
then told of what has been going on at 
a radar -equipped lighthouse in the 
English Channel. Swallows fly madly 
about the tower on which the antenna 
is mounted, finally falling into the sea 
in exhaustion. 

Bird watchers will observe future 
flights with great interest, to see how 
new radar installations (especially the 
radar "fence" to be erected around the 
U. S.) will affect birds' seasonal migra- 
tion habits. 

CORRECTION 
A connection to the bias line was 

omitted from Fig. 2 of the article "Re- 
vamping a 630 -Type TV Set," on page 
39 of the January issue. Connect the 
junction of RI and the 82,000- and 10,- 
000 -ohm resistors in the a.g.c. detector 
circuit to the 100 -volt point in Fig. 1 

on the same page. 
RADIO -ELECTRONICS for 
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ELECTRONIC LITERATURE 
Any or all of these catalogs, bulletins. 

and periodicals are available to you If you 
write to us on your letterhead (do not use 

postcards) and request them by number. 
It is necessary to send only the number of 
item you want. We will forward the request 
to the manufacturers, who in turn will send 

the literature directly to you. This offer 
void after si months. 

FY -I -PHONO NEEDLE CROSS -INDEX 
Jensen Industries, Inc., is introduc- 

ing a replacement needle chart which 
lists replacement needles, needlepoint 
material, size, name of cartridge the 
needle is designed to fit, name of the 
phonograph using the cartridge, brief 
installation instructions, and the list 
price.-Gratis 
FY- 2- OSCILLOGRAPH BOOKLET 

The new Du Mont type 304 and 
304 -H cathode -ray oscillographs are de- 
scribed in a 12 -page booklet issued by 
Allen B. Du Mont Laboratories, Inc. 
The booklet contains simplified schema- 
tics and a description of the various 
circuits, as well as photographs of vari- 
ous patterns which may be viewed on 
the scopes. Gratin 
FY -3 -GUIDE TO HI -Fl MUSIC 

A 12 -page booklet of information for 
the layman, the "High- Fidelity Music 
Guide," prel7àred by David Randolph, 
music consultant for Lafayette Radio. 
It consists of a glossary of some of the 
terms used to describe audio reproduc- 
ing equipment, a definition of high - 
fidelity, and descriptions of various 
pieces of commercial equipment which 
can be used in custom installations. - 
Gratis 

FY- 4- THEATRE TV BOOKLET 
A 16 -page booklet, "Theatre Tele- 

vision Facts Every Theatre Owner 
Should Know," (Form 2R6154) has 
been released by RCA Theatre Equip- 
ment Sales Division. It briefly describes 
the instantaneous projection and inter- 
mediate film methods of projection. The 
booklet answers a number of questions 
likely to be asked by persons interested 
in theatre television.-Gratis 

FY- 5- CROSSOVER NETWORK DATA 
Racon Electric Co. has released a 

four -page bulletin of practical instruc- 
tions and a wiring diagram for building 
a 1 -kc cross -over network. A range of 
inductance, capacitance, and resistance 
values is given for speaker impedances 
from 4 to 16 ohms. Coil- winding data 
is given for the specified inductances. 
Information on installation of woofers 
and tweeters is also included. -Gratis 
FY- 6- APPLIANCE CATALOG 

The latest catalog issued by the Shel- 
don Electric Co., division of Allied 
Electric Products, Inc., lists various 
types of line plugs, cube taps, low -volt- 
age, high -current rectifiers for battery 
chargers, movie projectors, and similar 
applications, flood and spotlights, and 
fluorescent starters. Inserts giving elec- 
trical and mechanical specifications on 
11 television picture tubes are also in- 
cluded.-Gratis 
FEBRUARY, 1950 
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for Television 
and FM 

by 

Model 505A Illustrated 

Contains built -in FM Oscillator 
for visual alignment. The only 

complete serviceman's 'Scope. 

Model 195B 

Another popular HICKOK 
'Scope. Most practical sensi- 

tivity. An ideal companion for 

the HICKOK 610A TV Gener- 

ator and the 288X FM -AM 

Generator. 

the 
hr over 35 years... \ 

finest electrical 
end electronic instrument, 

CKOK 

Greater Sensitivity - Higher Frequency 

The only complete Cathode Ray Oscilloscope. 
Contains new 5 -UP 5" tube voted the most 

popular size for service work. Built with the 
famous HICKOK accuracy and providing the 
following HICKOK features: 

Wide band amplifiers -20 cycles to 1 m.c. 

Highest practical sensitivity 

Demodulator and phasing control 

Return eliminators 
Sinusoidal and linear sweep 

Built-in FM Oscillator (505A only) 

Safeguard your service reputation with the highest 
quality equipment. Mike your HICKOK equipment 
port of your sales talk -you'll build customer loyalty 
along with sound profits. 

See your jobber or write for 
complete information today. 

ELECTRICAL INSTRÜRIENT C 

10531 DUPONT AVE. CLEVELAND 8, OHIO 

FY -7 -NEW RIDER TV MANUAL 
John F. Rider Publisher, Inc., an- 

nounces that TV Manual Volume III is 
now available. A How It Works book 
and a cumulative index to the three TV 
manuals are supplied with the volume. - 
Price $21.00 

FY-8-TV ANTENNA CATALOG 
Radiart Simpli -Flex television anten- 

nas are listed in this 8 -page folder, 
which is punched for insertion in an 
8% x 11 binder. All the usual types of 
antennas are shown, with brackets, ac- 
cessories, and so on.-Gratis. 
FY- 9- TELEMETERING SYSTEMS 

General Electric's 19 -page bulletin 
GEA -5233 describes the newest G -E 
telemetering equipment for electric 

power distribution and industry. De- 
tailed information is given on f re- 
quency, torque -balance, and photoelec- 
tric systems, with diagrams of typical 
installations. -Gratis 
FY -10 -COIL CATALOG 

An 8 -page catalog lists all FM and 
TV coils made by Stanwyck Winding 
Co., Newburgh, N. Y. Exact replace- 
ments are given for RCA and Trans - 
vision receivers as well as universal 
types. Schematics are shown of the cir- 
cuits for which the coils are designed. - 
Gratis 
FY -II -WIRE MARKERS 

An 11 -page booklet (Bulletin 349) de- 
scribes the uses of E -Z code wire mark- 
ers in considerable detail.- Gratis 
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FREE 1949 -50 
CATALOG 

Wards Electronic Equipment Catalog 
contains nationally known test instru- 
ments for the radio serviceman. Has 
everything from pocket -size meters to 
large oscilloscopes, including new mod- 
els for servicing FM, AM and television. 

Also features high quality Sound Sys- 
tems, television sets and accessories, 
amateur gear, and high fidelity radio 
components for home installations. 

ALL MERCHANDISE AVAILABLE ON 

WARDS MONTHLY PAYMENT PLAN 

Pay Only 10% Down 

Mail coupon for your free Catalog 

MONTGOMERY WARD, Dept. R E -2, Chicago, Ill. 
Please send my f ree copy of Wards new 1949 -50 
Electronic Equipment Catalog. 

Name 
(Please PRINT Narre ,,ed Address pleialy) 

Street Address 

Or Route Bo- 

Poet Office State 

Tccónaites 

MOTOROLA 7 -INCH TV 

The vertical sweep drifted until it 
was impossible to hold the picture after 
the set had operated continuously for 
an hour or more. We removed the 
.05 -µf, 600 -volt capacitor from the ver- 
tical multivibrator and replaced it 
with one having a higher voltage 
rating. Tests on the unit removed 
showed its leakage resistance to be 
more than 1,000 megohms cold and 
approximately 50 megohms when 
slightly warmed with a soldering iron. 
The leakage tests were made at 600 
volts. 

This trouble can occur in almost any 
set having multivibrators in the sweep 
circuits. -Gray Trembly 

HALLICRAFTERS TV -505 
If the picture is out of focus and is 

not correctable with the focus control, 
look for an open resistor in the bleeder 
of the high -voltage supply. 

When the raster is intermittent and 
the sound is OK, check the adjustment 
of the high -voltage oscillator. If this 
stage is not properly adjusted, the 
oscillator will be intermittent.- Charles 
F. Otto 

ADMIRAL 20A1. 20E1 aed 21M 
Audio output of early production 

runs of sets using these chassis can be 
increased by adjusting slug A9 (L106) 
on the tuner. Turn the slug while 
watching the picture to make sure that 
picture quality does not decrease with 
an increase in sound level. If this ad- 
justment does not bring the sound up 
to a satisfactory level, replace the sec- 
ond sound i.f. transformer with part 
No. 72B86 -2. Remove the 27,000 -ohm 
resistor (R203 across the secondary of 
the second sound i.f. transformer) and 
use it to replace the 47,000 -ohm resistor 
(R303 in the a.g.c. network). Realign 
all 21.25 -mc sound i.f. and ratio 
detector circuits. 

In later production runs the afore- 
mentioned changes have been made 
and the inductance of L105 increased 
to raise the a.f. level. The later chassis 
are marked with the run number 15 or 
higher and blue dots on top of the 
tuner near L106 and on top of T201.- 
Service Division of Admiral Corp. 

ZENITH 12A58 
Cross -talk or cross -modulation which 

causes a strong local broadcast station 
to blanket the short- and longwave 
bands is traceable to oxidized contacts 
on the bandswitch. Cleaning the con- 
tacts with carbon tet or alcohol 
restores the set to normal operation. 

Advise the set owner that the con- 
tacts will not oxidize if the set is 
turned off before changing bands. - 
Baron von Huenc 

FIX ANYTHING ELECTRICAL! 
Insure against hard times with amazing new electrical 
appliance repair method. Even beginners can fix elec- 
trleal appliances double quick. At sensational low 
price. you get training course and new simplified elec. 
lrleal tester. Send postal card for details. No obligation. 

FEILER ENGINEERING CO. 
Dept.2RC5E, 1601 S. Federal Sf.,Chicago 16,111. 

Technical Bulletins 
EACH S1.00 Postpaid Foreign S1.25 

Electrical Design and Construction 

These bulletins give you easy. accurate. depend- 
able methods of designing and building electrical 
equipment. You just follow simple charts, tables 
and step -by -step instructions that tell how to 
figure correct size units to meet specific require- 
ments. 

106 Rewinding Electric Motors- Enables anyone 
without electrical training to locate trouble. re- 
pair and rewind a.c. or d.c. motors and generators 
of all kinds; how to figure wire size and wind coils. 

111 Transformers-How to design and build all 
types and sizes of transformers including specials 
for Neon tubes and ultraviolet lamps. Easy meth- 
ods of determining core dimensions and wire size. 

152 House Wiring- -Safe, approved way to wire 
new and old buildings. Shows many different cir- 
cuits. Explains how to use latest type of materials 
including fittings, fixtures. Also gives estimating 
methods. 

101 Resistance Wire -How to use Nichrome and similar wire in heating devices, rheostats and re- sistance coils. Figuring wire size and length : how 
to wind elements and test. Also supply directory. 

113 Solenoids a Monger Magnets -How to make 
these a.c. and d.c. magnets having movable plungers to control other equipment. How to figure 
dimensions, plunger stroke, wire size, etc. 

112 Electromagnets -How to design and build all 
types and sizes for a.c. and d.c. How to figure 
lifting power, wire size. 

148 Relays- Designing and building a.c. and d.c. 
relays of any size for various purposes where 
small currents and voltages must control heavy 
circuits. Includes control systems for motors and 
machines. 

137 Meters -Designing and building ammeters. 
voltmeters, wattmeters, for a.c. and d.c. Includes 
complete information on calibrating. 

127 Small Electric Light Plants- Easy -to- build. 
low -cost installations for cottages, camps. etc. 
Includes a 110 -volt, seven 25- watt -lamp system; 
also a 6 -volt system using auto generator. 

151 Electric Power from Streams -How to survey 
streams. estimate requirements and available 
power. design and build dams. select and install 
the control system and electrical equipment. 

161 Burglar Alarms L Time Switches- Dependable 
types for various purposes. Time switches made for alarm clocks and arranged to control lights, sprinkler systems, motors and other devices. 

144 Chohe Coils -How to design and build for 
many different purposes. How to use these instead 
of rheostats for voltage control, safely and with 
much less loss of electricity 

131 Remote Control of Electrical Devices -Cir- 
cuits and applications. How to use telephone dial and Stroger switch. For experimenters and model railroad switching purposes. 

134 A.C. Electrical Experiments - Fascinating. 
harmless experiments for education and entertain- ment. Also practical uses. 

TECHN IFAX 110 N. Franklin Sf. 
y Chicago 6. III. 

Enclosed find $ for which send the following 
Technical Bulletins at $1.00 each (Foreign $1.25) as indicated by numbers: 

Name 

Address 

City & State 
R E.25e 
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AC-DC POCKET TESTER 
This analyzer. featuring sensitive no..'. 
skin type meter dosed in bakellte cat 

is the result of 15 years achievement in the 
instrument field by large company special- 

' icing In electronic test equipment. Specifi- 
cations of the Am'-DC Model t'olt- Ohmmll- 
Ilammeter: AC and DC Volts -0 -25, 50, 125, 
25(1. Milliamperes At'- -0 -50. Milliamperes 
DI' -0 -50. Ohms Full `kale- 100.000. 
Ohnr+ Center Scale- - 
24110. Capacity - .05 
to 1.5 Mfd. Total 
price, prepaid any - 

here in the USA - 
$7.011. Similar DC 
Meter. lacking AC 
operated ran gee of 
alone. $5.50 prepaid. -i 

AUDIO AMPLIFIER 
Brand new. dual triode amplifier having 2 

of tim valuable and scarce foncer type audio 
transformers that sell for $12.80 apiece. 
Neat. aluminum rase, fully enclosed (largest 
dimension 8 In.). Perfect for intercom sys- 
tems. phono amplifiera. mike amplifiers, or 
signal tracer amplifier for testing radio 
sets. A sensational bargain at only. !9 40 
each iJ 

TE YS 

9 
gang broadcast band 

was0.5,NOW $1.50 

was $9úl, AMPLI- 

FIER, FIER with hYpeT`'1l 
core va,ue, 

tTarlSf firme -+ $90.00 
er 

now $3A0 Dual 14 mid 
FILTER-Dual Induct- 

ance 
condensers. 

81B 
nice. Connec- 

tors in used $í'l.00 value for 

$198 erst quality 

Super Special 
high shaped 
Bullet 

C MIKE of 
con brand. Was 

CRYSTAL 
nationally in5.95 
$15.11 now >: 

formerly 

DV r Ah$IC M50. 
440 w 96.95 

sold for $ with 
Lail( 

13144e $1 

past ' to - handle, wes 
switch on 

now 9Se 

SUPPLY 

Gene5ee St. 

Buffalo 3, N.Y./ 
pep'( RE)2 

MIÇAIN 21111115! 
HERE IS YOUR CL UF TO LOWER PR/CISl 
MODEL 592 SPEEDTESTER 

MADE BY 
SUPREME INSTRUMENT CORP. 

WAS S58.95 

_ 
,-. 

NOW $48 .95 
The finest multlmcter money can buy. "Tops" In totality. aecuraey. 
complete coverage, and speed of operation. 44 ranges at your finger- 
tips. 1 Microampere to 14 amperes. Either 1000 ohms per volt or 
25.000 ohms per volt meter sensitivity. Instantly available. 0.1 to 
1400 D.C. Volts. t; ohm to 50 megohrna. No removal of test prods 
necessary-1 pair pin Jacks for all ranges. In beautiful oak case. 
Regularly $58.01, we are offering these brand new testers for a 

limited time only for $48.05. 

AUTO PILOT AMPLIFIERS 

Now only $9.95 
1IT1463 7 mbe auplltlers containing 3 -;F;. l -;1 I. 3 -71,7. 4 po- 
tentiometers. numerous resistors, filter and hypos condensers. filter 
chokes. power and audio transformers, and six sensitise plate relays. 
A military development that provided amazing stepless control pro- 
portional to correction required for ailerons. rudder and elevator, in 
the original application. A control amplifier of the ordinary type 
would deflect the rudder by some arbitrary amount when the ship was 
blown off the course to port or starboard. The result would either lie 
that the correction was insufficient and the plane continued off course. 
or the correction would be too great, starting a series of tacking, 
and would greatly increase fuel consumption and elapsed time i 

reaching the objective. This phenomenal unit. with its 3 amplifiers 
and six 5.00 Out relays in bridge circuits. will accurately control 
any 3 operations, related or unrelated, In minutely adjustable uni- 
quely quantitative variations in either forward or reverse directions. 
q'xrxc black crackle aluminum case. Brand new In original carton. 
$9.1/5. 

BUFRAD WILL BUY ANYTHING 
ELECTRONIC 

WE NEED AT ONCE: 
SCR 284. BC 0545. PE 103'n 

BC -348 Receivers, AC or DC 
models 
BC 312 Roteiters 
BC -221 Frequency Meters 

SCR -522 Transmitters & 
ceiserli 
Halmtrailers BC -810 Trans. 
mitters 
Amateur or 

t 
ommensal sets 

Luge stocks of tubes 

L or ge storks of trans! or mers 

Large stocks of condensers 
Large stocks of resistors 
Large stocks of speakers 
BC -224 Receivers 
BC -342 Remisera 
Collins ART -13 Transmitters 
Headphones n quantity lots 
Microphones in quantity lots 

Field telephones 
Sound - powered telephones 

We are esprrlall, interested in large quantities. out nill buy one to 

a thousand. Factories. dealers or other outlets please submit to u 

list of surplus electronic equipment on sale so that we ma' submit 
sums 1.1,1. 

SIGNAL GENERATOR 
renm.. grial 
genera. ,I.,:. .:,, mi 
each in large qua nlnur, during Ilse 

1`r 
by 

Northeaalcrn Engineering Corp.. one of the 
top manufacturers of electrode equipment 
for the U.S. Govt. Five fundamental bamis 
starting at 150 KC. Strong harmonics up to 

120 MC. Else step ladder type attenuatar ae 

11 as potentiometer output control. Regular well as 
audio oscillator using VACUUM tnh, 

not a cheap neon sawtooth audio oscillator. 
Audio output separately mailable ext.rnally. 
Weight without packing 
material 18 lbs. which 
should show what a 

world of dlfferenre exists 
between this signal gen- 
e ator and the ordinary 
cheap oscillator used by 
the average serviceman. 
Complete with fused plug 
and ry 

s 

axltl output I a 

Super Special $38.75 

"DRILLMASTER" ELECTRIC DRILL 
(deal for homnlwts. 

r lete with sander. Complete grinding 
wheels. etc. This is 

a few available 
stock! Only 

real 
bargain at $9.95. 
mofar guaranteed 

money refunded If or 

n 

ell prepaid with. 
its i 5rdays. 

HEAT GUN 
Streamlined Pistol gril, 
heat u d'red houa- 
ri g. 20 Cu. ai Et. per 
of hot air t 160°F. Life - 
time- lubricated AC -DC mo- 

ot lAe rugged vacuum 
cleaner type. Produces a 
hurricane of hot or cold 

. Blow out dual from radio chassis. Dry 
ignition ition system. Heat carburetors. Vuiek -dry 
w,t,ah Thaw , radiators or water pipes. . 

ill dry your w s wife's hair in half the time 
of ordinary hair dryer. Also good for drying 
stockings or lothin defrosting refrige,- 
ator Instanntly. my $13.95. Satisfaction 
R upamdt h lin isse at eÌ S ml. milled if returned 

1000 CYCLE AUDIO FILTERS 
Nary PD52010 -I low pass audio filters s 

Irulnned 
111 the "reeked Audio" article 

in June CO. and designated by the above 
number. are the exact electrical and phys- 
ical equivalent of commercial audio filter 
units selling for $35IÁ0 wholesale. They 
are Infinitely better than the surplus 
"Radio Range Filters" being ld for re- 
ducing NUM, and at 2 KC !t 

o 
resonance 

for example, a 2 section filter using 
PD52010 -1 Is capable of twice the eBt'- 
tirity Bailable through the use of the e 
NR -er. (the 141453 section of sthe 274N 
which has prosi.ed the tnateuri previ- 
ous highest standard of mnerf.Teme Utrn- 
inatmni. EXTRA SPECIAL - NAVY 
PD52010 -I with diagram $2.00. 

BANOSWITCN;MOI TUNING TURRET 
4ULRE 

made 

14 
in- Western 

silver plate,Ailwire.la Complete 
with 

wish htoning 
ocondensers ami powerful electric driving 

Diagram inrlotte,t. ONs. OF Orin 
MOST Tritltlt't( vALC I-s. ONLY 52.95. 

"- 

DON/ MISS THIS 3 FOR I BARGAIN S 7.00 TAKES 'EM ALL 

FEBRUARY, 1950 

Aluminum i,s -ar Box iit 
8x7 contains 2 powerful 
electric motors and 2 

matched gear trains. 82 

gears in all, varying In 

size from 54 to 4. In 
diameter. Readily con- 

erted to rotate bears 

antenna or any other alml- 
lar use. $5.00. 

Relay lint ;3na Signal 
Corps Inter -connector Ile - 

lay Box. This Writ, made 
by Bell IRC81g1 In alu- 
minum e 

contains 150 ofd Jof con- 
denser capacity. sensitive 
relays. resistor. and ter- 
min strips. Order sev- 
eral at this giveaway price 
of only $1.05. 

Renmle Control Aluudmmn 
case 413E2 contains revo- 

lution (-Gunter, 2 poten- 
tiometers. triple pill. 
switch. 4 knobs. phou. 
Jack and gear mrrhanl gris 

Includes 8 prong JAN 

connector to fit box -$1.3. 

WORLD WIDE MAIL ORDER SERVICE ! 
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WHERE TO BUY IT ... 
WHOLESALE RADIO 

of Baltimore 

PIONEERS IN RADIO 
AND TELEVISION! 

Our Reputation Ir your Guar, ruer of Qualify 

NEW SIMPSON MODEL 303 
VACUUM TUBE 

VOLT -OHMMETER 
For TV Servicing 

Witco. Ut l'. -1.2- I2- 60_800_ 
12,6 

t 
u w 10, hi- voltage 

probe. ACV ranges wider than any 
other similar Instrument-1.2-12- (.3,-3011-1200. OHMS - 1000 - 
100.000 -1 megohm -10 megohms -1000 megoltms. Sise 51y "87 "a 

Model 
ymben:nÁCitVr untÌle;át.eyS 

Model 303RT with roll top case 564.15 HI- Freuenry probe 7.50 Ili -Voltage probe 14.85 

G. E. PICTURE TUBES 
Far Less Than You'd Expect To Pay 

For Famous GE Quality 
7JP4 S16.88 12JP4 S36.25 
BAP4 16.50 12KP4 36.45 
10BP4 26.00 12LP4 32.50 
1OFP4 29.56 16AP4 55.80 

Here's High Quality At A Low Price 
THE NEW JACKSON 106 

SIGNAL GENERATOR 
For Radio and TV 

Standen) 
nnh,l tude mod. test- 

ing AMsaradios and FM seta. 
Also as a 

a 

marker generator 
for AM. FM and TV 'ts eep 
generators. Fundamental ire. 

MCnrles from loo KC t 54 
.. HarmnnIca 54 MC to 

210 MC. Two circuit at- 
tennap,r for controlling sig- 
nal 1 u'a,) g1.. lias 401 cycle 
mmllll 151:1 o, -lrn l.. 1,1 $49.50 

Save Time ... Money! Increase Profits. 

WELLER SOLDERING GUNS 
NO WAITING 

5 second heating 
saves time and power! 

Single heat Dual heat 
200 watts 200/250 

$12.95 $14.95 
WS-200 WD-250 

Operates on 15 V. 60 cycles 

Sensational Antenna Buy! 
SNYDER HI -LO ARRAY 

C.lnplele W,1h Mast Sections 

Model TV 21 
We don't believe you'll 
find finer antenna any- 
where near This low price. 
Two folded dipoles (High 
and Low) with reflectors. 
Complete with two 31/2 ft. 

mast sections. guy ring. stand -off 
insulators. Heady for easy quick 
installation. 

$5.75 In Leta et 6 or Mere. 

$595 
I 

WRITE FOR FREE MONTHLY "FYI" BULLETIN 

ADDRESS ORDERS TO DEPT. QR 105 

OR PHONE MULBERRY 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

3 1 1 W. B a l t i m o r e St. 
BALTIMORE 1, MDa 

Itadio-Electronic Circuits 
AUTOMATIC FM SQUELCH CIRCUIT 

Automatic squelch or silencing cir- 
cuits are used in FM communications 
receivers which may be turned on for 
long periods of time while no signal is 
being received and in some FM broad- 
cast receivers to silence the set while 
tuning between channels. 

The double- action FM squelch shown 
in the diagram was described in Elec- 
tronics. V1 and V2 are direct -coupled 
cascade limiters working into a dis- 
criminator. Note that the grid resistor 
and capacitor combination CI-RI is re- 
turned to the plate of V1 rather than 
to ground, thus placing a positive bias 
on the grid of V2. At low- or no- signal 
levels, the bias causes V2 to conduct 
heavily; therefore its plate voltage 
drops to a low level. When the tube is 

8SH7 
IST LIM 

VI 

RI 220K 

- iF- 
471,10 V2 

.I --11- 

6SH7 
2ND LIN 

voltage across R2 is applied to a volt- 
age divider consisting of R3 and R4. 
The a.f. amplifier is a zero -bias triode 
with the lower end of its grid resistor 
R5 returned to the junction of R3 and 
R4 so its grid is biased positive. The 
cathode is biased more positive than the 
grid; therefore the tube is cut off with 
no signal input. When the signal in- 
creases, the voltage rises across R2 and 
R4 and the a.f. amplifier immediately 
begins to conduct. 

The time constant of C2-R5 should be 
short to have the a.f. amplifier conduct 
at the instant a signal is received. This 
allows the receiver to be used for fast 
break -in operation and also helps to 
avoid passing over a station while tun- 
ing the receiver. 

6H6 
DISCJIIM 

120K 

R3 470K 

R2 t62K 

8t 
operating with low plate voltage its 
transconductance is low and the output 
is reduced. Furthermore, the positive 
bias lowers the grid -cathode impedance 
of V2 which shunts the tuned circuit of 
V1 and reduces its response to noise. 

An average signal decreases the bias 
on V2 and causes its plate voltage to 
rise 50 volts or more. This change in 

DIRECT -COUPLED 

A most interesting phase inverter 
was used in an amplifier circuit which 
appeared in catalog TR -49 published 
by Triad Transformer Mfg. Co. The 
speech amplifier, phase inverter, and 
power amplifier circuits are shown in 
the diagram. 

Note that the input grid of the 7N7 
phase inverter is direct- coupled to the 
plate of the 7C7 speech amplifier. The 

R5 

.001 

AE AMPL HI 

45MEG 

.I j R4100K 10K 

SQUELCH 
CONI 

U TRIODE 

47K 

PHASE INVERTER 

put section. Output signals are taken 
from both cathodes of the 7N7 phase 
inverter tube. 

The circuit is so connected that any 
incoming signal which makes the 7C7 
conduct more heavily will cause the 
input half of the 7N7 to draw less cur- 
rent. Therefore its cathode and the 
grid of the upper 6L6 will be driven in 
a negative direction. Because the grid 

PE IN FROM MIXER 

1.1 
2K 

5001 

25KapP 

BI- TO 3 TUBE MIXER - I 

FIL PINS - 7C7,7N7. 166; 6L6 -247 

plate of the input section of the 7N7 
is direct -coupled to the grid of the out- FILS 
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Radio-Electronic Circuits 

of the second section of the 7N7 is 
direct -coupled to the plate of the first, 
its grid will become more positive, 
thereby driving its cathode and the 
grid of the lower 6L6 in a positive 
direction. 

WIDE -RANGE EQUALIZER 
A versatile tone control or equalizer 

for boosting or attenuating bass and 
treble notes was described in Wireless 
World. The circuit shown in the dia- 
gram was designed for use between two 
triode -connected EF37 voltage ampli- 
fier stages. (The EF37 has an ampli- 
fication factor of 28 and plate resis- 
tance of 10,000 ohms when used as a 
triode with 150 volts on the plate and 
screen, which are tied together at the 
socket.) 

se-47R 

450 .25 Cl 

CUT BOOST 

on 

MAX 

I83 

RI 250K C2 .05 R2 100K 
BASS i TREBLE 

6.6K C4 .001 

The controls are two potentiometers 
with individual BOOST -CUT switches. 
When the BASS control Rl is set to 
minimum resistance (counterclockwise 
position), low -frequency response is 
flat below 1,000 cycles. When Si is set 
to BOOST accentuation begins at 1,- 
000 cycles and increases to slightly 
more than 20 db at 10 cycles when Rl 
is turned to its maximum resistance 
position. The low- frequency rolloff be- 
gins at approximately 500 cycles and is 
-12 db at 10 cycles when Rl is at 
maximum. Increasing the value of Cl 
lowers the frequency at which roll - 
off begins and increasing C2 lowers 
the starting point for low -frequency 
boost. 

Treble response is flat from 1 to 20 
kc when R2 is set at minimum resist- 
ance. The highs rise gradually to 18 
db at 20 kc when R2 is at maximum 
and S2 is set to BOOST. Rolloff begins 
at 1,000 cycles and is down 18 db at 
20 kc when R2 is at maximum and S2 
is set to CUT. Decreasing C3 makes 
treble boost begin at a higher fre- 
quency, and decreasing C4 raises the 
high- frequency rolloff point. 

$3.00 FOR CARTOON 
IDEAS 

RADIO- ELECTRONICS prints several 
radio cartoons every month. Readers are 
invited to contribute humorous radio 
ideas which can be used in cartoon 
form. It is not necessary that you draw 
a sketch, unless you wish. 

A 

RADIO CARTOONS. RADIOELECTRONICB 
25 West Broadway. New York 7. N. Y. 

FEBRUARY. 1950 

This model for manual 
operation. Many ',aria- 
lions are available to 
recordcbanger manu- 
facturers. 

General Industries' newest 
rim -drive phanomotor, de- 
signed to accommodate all 

types of records now on the market. 
Features include standard narrow -flange turn. 
table for compact installation, and ingenious 
speedchange mechanism with external shift lever. 

MODEL TS (ALL THREE SPEEDS 

Here's the turntable that puts you right in the middle of 
the profitable market for consoles, table models and port- 
able phonographs that will play all three types of records. 
Simple and fool -proof in operation, the Model TS incor- 
porates all of the advanced engineering features which have 
long distinguished GI's complete line of Smooth Power 
phonomotors, recorders and record -changer recorders. 

Quantity price quotations, specifications and blueprints 
mailed immediately upon request. Write today to: 

SUB-MINIATURE 

DEPARTMENT C ELYRIA, OHIO 

PRINTED ELECTRONIC CIRCUITS 
on ceramics, plastic and papist bases from your 
schematics. Special attention given to small 
orders. All serving and correspondence held 
strictly confidential. 

Write for full details and our latest bulletins 
on printed circuit components and assemblies 
available from stock. 

PLASTICS & ELECTRONICS COMPANY 
272 Northland Ave. Buffalo 8, New York 

Jensen Industries, Inc., 329 S. Wood St., Chicago 12, III. 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE 

ANOTO M E N T 
EQU/P 

COMES COMPLETE WITH 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 
FLASH UNIT 
OPERATES ON 110V. AC L 12V. BATTERY 
Brand new at a fraction of origina cost. Contains 
finest component parts available. All necessary 
parts and complete instructions Intl ft r 
conversion, works on 110V AC or 
12 V battery by a flick of a switch. 
la- edlato Nllyery ea all wall orders 

CINEX. INC., 165 W. 46th Ss., N. Y. IS, N. Y., Dopt.RE 2 
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I7ederafec/ .,4nnounceó 
SENSATIONAL REDUCTION on 

RCA BATTERY VOLTOHMYST 
TYPE WV -65A 

Was S87.50 NOW $39.50 
Now Federated makes it possible 

for you to own world- renowned 
RCA's push -pull VTVM for $48 less 

than you would have paid only a 

short time ago! This battery Volt 
Ohmyst measures voltage, current 
and resistance and operates on a 

self contained power supply. You'll 
find its useful beyond all expec- 
tation for radio, television, lab 
and service work. 

Please include 25% deposit with order. 
Balance C.O.D. Dept. 28 -C 

ederáted 
NEW YORK CITY 

BO PARK PLACE 

Dlgby 9 -1050 

úrchäsër 
ALLENTOWN, PA. 

Ills HAMILTON ST. 

Allentown 3.7441 

Specifications 
D0 Voltmeter 

Six Ranges...0 3 10 30 100 300 1000 
Volts 

Input Resistance . 11 me9ohms con - 

stunt for all 
Sensitivity Im a.l 

ranges 
. . 3.7 me9onms oer volt on 3 -volt range 

A -C Voltmeter 
Five R ... 0:10 30 100 300 1000 

Volte 

On metes 
ivity ... 2000 ohms von 

Six R . 0'1000 10.000 100.000 
Ohm.. 0 1/20 /1000 e o ms 

D-C Ammeter 
m 

Six tinge. . 0 3 10 30 100 300 
m,Iliamp. and 0 10 a 

Voltage Drop . . . 50 tao for full scale 
deflection. 

for OUTDOOR-INDOOR USE 

SAFE 11 I /GUARD 
Twin Lead 

Lightning Arrester 
Protects Television Sets Against 
Lightning and Static Charges 

$225 
ST 

The ONLY Twin Lead Lightning 
Arrester Approved by UL for Out- 
door- Indoor Installation. 

SIMPLE TO INSTALL... attaches to any grounded ob- 
ject -pipe, radiator, roof, wall -at any position between 
antenna and the set, indoor or outdoor. 

NO WIRE STRIPPING or CUTTING or SPREADING of 
lines necessary. 300 ohm impedance ... does not 
unbalance line. 

One Dozen To Pack. Advertised in Con 
age with FREE Self. I sumer Publications 
Selling Display Card. To Help Your Sales 
No. AT102.12 1950 JFD MFG. CO.. Inc. 

NUFACTURING CO., Inc. 

6101 16th Avenue 

Brooklyn 4, N. Y. 

rar rnmsson auusnas ane acelsloarl. !l 

Stop listening to 
DISTORTED 
MUSIC 

the connoisseur of music 
listening wants to recog- 
nize the clear brilliance 
of sy nlphonic sound and 

B R O O K 
All Triode High Quality 
AUDIO AMPLIFIER 

Gives It To Him 

(Plus. ilodtl 100.30 watts) 

Also 000110ób Model f1Arao waits. 

with 
Distortion and intermodulation at a nett, loin. 
Reduction of listening fatigue. 
Brilliant, clear tone. 
Separate controls -stepped -for Bass and Treble. 
Extremely low volume without any loss of quality. 

1Vntr TODAY for TREE Trrbuical Bulletin 
and Detailed Distortion Analysis 

BROOK ELECTRONICS,Inc. 
cult, .4.15555 

Dept. Elio, 34 De Hart Place, Elizabeth, N.J. 

Foreign News 

EUROPEAN 
REPORT 

By MAJOR RALPH W. HALLOWS 

SOME of you who use fluorescent 
lighting in your homes may have 
experienced a very annoying kind 
of interference with radio and 

television reception. I write "may have 
experienced" because it by no means 
follows that you are bound to have in- 
terference when a fluorescent tube is 
in use. Till a short time ago the whole 
business was rather puzzling, but re- 
cent research has given some interest- 
ing answers. It has been found that the 
trouble is caused by only a small pro- 
portion (about 5%) of new tubes, 
though others, which were blameless in 
their youth, may become interference 
producers after considerable service. 

It is as a rule quite easy to discover 
whether or not a particular fluorescent 
tube is responsible for either radio or 
television interference. Switch on the 
fluorescent light while the set is work- 
ing, noting the time. If the tube is to 
blame, interference will be noticed 
from 5 to 15 minutes later. Switch off 
the fluorescent tube. If the trouble 
ceases instantly, the tube is guilty. It 
is, in actuality, falling into oscillation 
and radiating fairly strongly. When 
you have a tube that behaves this way, 
take a look at the heaters through the 
narrow areas of clear glass (if any) 
at the ends. On the coating of one of 
the heaters you will find a bright spot. 

Tap the tube sharply and the spot 
will disappear, together with the in- 
terference. Both, however, return after 
a time. So far, tube manufacturers do 
not know exactly how or why the con- 
dition is caused, or how to prevent it 
from happening. They attribute it to 
local "poisoning" in the heater coating. 
One firm, specializing in interference 
suppression has brought out a small 

A telry i.ion rosera ge neap of Britain. 
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RADIOMEN! BIG PAY FOR YOU IN TELEVISION 
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BIG SECTION 
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HERE'S THE "KNOW HOW" YOU NEED 
Here's the easy way to get in on the ground floor of profitable Television 
Servicing! Get this amazing new book and you have all the answers. 
Coven Television from A to 2, up-to- the -minute, packed with successful 
ideas used by leading television manufacturers and service men, boiled 
down for quick, easy reference on the job and elsewhere. Edited by 
COYNE TV experts for the radioman who wants to CASH IN NOW 
on the big pay Television service and installation field. 

1001 FACTS -INCLUDES COLOR TELEVISION 
It's all here! 400 pages of easy -to- follow diagrams, photos, circuits, etc., 
on PRACTICAL TELEVISION SERVICING. Shows you, step -by- 
step, how to repair, adjust, align, service all makes ... how to use new 
testing instruments. Use it on the job to spot and correct trouble by 
latest short-cut methods. Large section on COLOR TELEVISION and 
UHF, printed in 4 colors. Shows actual converters, explains how to 
change present sets to receive color television and UHF channels. Get 
your copy today! 

INSPECT 7 DAYS AT OUR RISK 
Mail handy coupon now for your copy. On arrival, pay postman only 
$4.25, plus C.O.D. postage. You must be 100% satisfied, or return 
volume in 7 days for cash refund. No risk, so ACT NOW! 

1111111111111111111111116K PU11N 

COYNE 
ELECTRICAL AND 

RADIO SCHOOL 

.20- T1,CHICAGO 12, IL 

device which completely eliminates the 
interference caused by an oscillating 
fluorescent tube. Cylindrical in shape 
and measuring about 21/4 inches by 1 

inch in diameter, it is easily fitted in- 
side the casing of the ballast unit. Its 
cost is just over $1.00. I can speak of its 
effectiveness from personal experience, 
but there is much weightier evidence 
than mine available. 

At Radiolympia hundreds of fluo- 
rescent tubes were in use, but there 
was no interference in any of the audio 
or vision demonstration rooms -not 
after the first day, that is. Rather sur- 
prised, I made some inquiries and 
learned that the Radio Industry Coun- 
cil had insisted that every fluorescent 
lamp in the show be fitted with the 
gadget described. On the opening day 
there was some interference, whose 
source was soon traced to one stand. 
Suppressors had been fitted to all its 
lamps, but examination showed that the 
electrician had done the job according 
to his own ideas and with a nonchalant 
disregard of the makers' simple in- 
structions. When the connections had 
been made properly, there was no fur- 
ther interference anywhere. 

Here are some particulars of the 
latest television receiver to appear in 
England. It is the first television prod- 
uct of the English Electric Company, 
with which the Marconi Wireless Com- 
pany is now tied up. The design is the 
work of L. H. Bedford, one of the big 
men of the times in all that concerns 

FEBRUARY, 1950 

Ir 

Educational Book Publishing Division 
COYNE Electrical 8, Radio School, Dept. 2041 
500 South Paulina Street, Chicago 12, Illinois 
YES! Rush me PRACTICAL TELEVISION SERVICING AND TROUBLE- 
SHOOTING MANUAL for 7-day trial inspection. I will pay postman $4.25, 
plus C.O.D. postage, on guarantee of 100% satisfaction or money back in 7 days. 

Name 

Address 

City Zone State 
Enclose $4.25 and COYNE pays postage. 

SAVE MONEY! Same guarantee. I 
- -. 
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the cathode -ray tube. The receiver is a 
console type, with a 15 -inch cathode - 
ray tube and a 120 -square -inch picture. 
Besides ordinary sound and vision re- 
ception, it can be switched to FM re- 
ception on the ,88- 108 -mc band. 

One of its outstanding features is its 
unit construction. There are three sep- 
arate (and easily removable) sub - 
chassis in the vision part: the receiver, 
time -base (sweep) and power units. 
All have plug- and -socket connections. 
The technician is thus able to deal in 
remarkably quick time with any break- 
down that may occur. Having traced 
it to a fault in, say, one of the time - 
base (sweep) circuits, he removes the 
complete time -base unit by disconnect- 
ing a plug from a socket, plugs in a 
replacement unit, and has the set in 
action again. He either repairs the 
faulty time -base unit in his own work- 
shop, or, for a fixed price, sends it to 
the manufacturers' repair center cov- 
ering the area in which his business is 
situated. The results are satisfactory 
to all concerned. The customer's 
broken -down televiser is as good as 
new in almost a matter of minutes. 
The service technician makes his right- 
ful profit, for he knows just what his 
costs will be for the job. The price of 
this receiver is about $265 at the pres- 
ent rate of exchange, exclusive of pur- 
chase tax. 

There is much to be said for design- 
ing, not only televisers, but ordinary 
broadcast receivers, on the socket -plug 

unit system. Servicemen would be 
saved a heap of time and trouble if 
they could whip out and replace, say, 
r.f., i.f., a.f., or power units in cus- 
tomers' homes and do all the serious 
repair jobs in their own workshops. 

TV network planned 
The accompanying map shows how 

Britain's television chain has been 
planned. The larger circles represent 
the service areas of the five big sta- 
tions of 17 to 35 kw; the smaller are 
the five of from 2 to 5 kw, which are 
classed as low- powered. I imagine that 
the service area of the 35 -kw stations 
is going to turn out to be considerably 
greater than predicted, largely because 
the great height of the transmitting 
antennas and the careful siting of 
them. The Birmingham antennas, for 
instance, are at the top of a 750 -foot 
mast which is at the summit of a 600 - 
foot hill. 

All the English, Scotch, and Welsh 
stations seen on the map will be inter- 
connected by both co-ax and radio links. 
Any television center will be able to 
work both inward and outward; that 
is, it will be possible for it to relay 
programs from other stations and to 
supply its own programs to them. Thus 
very few of the big events, sporting 
or otherwise, that occur in any part of 
Britain will be out of television range 
of the rest of the country. 

(Continued on page 86) 
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NO WORSE THAN 

WITH a properly engineered an- 
tenna, you can generally eliminate 
the effect of snow in your television 
picture. It strengthens the signal 
without amplifying the noise fac- 
tor. Snow, after all, is just visual 
noise . . . the result of electrical 
disturbances which overpower the 
strength of the signal. Even though 
your set is located in an area 
where there is a high incidence of 
random noises, much of this visual 
noise can be eliminated with a 
high gain VEE -D -X antenna. 

send for FREE BULLETIN 
If your television forecast is snow, 

send coupon below for latest 
bulletin on Snow Removal issued by 

the VEE -D.X Television Laboratory. 
VEE.D -X antennas are nationally 

famous for fine performance and 
long distance reception. When 

you have a VEE -D X 
you hove the finest. 

VEEThX 
VEE -D -X means video distance 
LA POINTE PLASCOMOLD CORP., 
Unionville, Conn. 

Send me the VEE -D -X free bulletin, "Elimi- 
nating Snow in TV Reception." 

Company 

Street 

City Zone Slate 

If all goes well, the plan will be car- 
ried out within four years. Even should 
the service areas prove (as is most un- 
likely) to be no bigger than those 
shown on the map, the television sys- 
tem will then make reception available 
to nearly 90% of our whole population. 
My own prediction is that, with the 
possible exception of those who dwell 
in the more mountainous parts of 
Wales and Northern Scotland, the per- 
centage will be much nearer 100 than 
90. The rather larger bit of country 
eastward of areas 1, 2, and 3, may 
seem to be nobody's baby. But I be- 
lieve it will be well covered, for most 
of it is nearly as flat as a pancake and 
it is only a very few feet above sea 
level. 

A new pickup 

The British Cosmocord Company de- 
cided to approach the problems of the 
high fidelity pickup from a new angle 
when working out their latest G.P.20 
type of instrument. Their idea was to 
produce a pickup which would require 
no equalizing when used to play most 
ordinary records. 

Using the crystal system, the stiffness 
of the assembly was first of all reduced 
until it would track commercial discs 
with a weighting of only 5 -7 grams. As 
a compromise, to provide for warped 
records, the weighting was deliberately 
increased to 15 grams (or about I/R 

ounce), still an extremely low pressure. 
Next, the vertical compliance was 

decreased until it was slightly less 
than the lateral. This was found to 
reduce needle talk, tracking distortion, 
as well as distortion due to pinch effects. 

The desired frequency response was 
ingeniously obtained by giving the 
crystal assembly what is virtually the 
form of a terminated transmission 
line and so arranging the terminating 
section that it provides pre -emphasis 
of about 6 db per octave above 1,000 
cycles, giving the pickup a constant - 
velocity characteristic. 

The resulting characteristic is flat 
to 250 cycles, drops 6 db between 250 
and 1,000 cycles, and is flat from that 
frequency to the upper limiting fre- 
quency of 10,000 cycles, above which 
the response falls at the rate of 6 db 
per octave. 

The tone arm is pivoted on a sin- 
gle needle point, which means im- 
portant reductions in vertical and lat- 
eral friction. 

The output is said to be 5 to 20 times 
as great as that of comparable magnetic 
models. 

CORRECTION 

Captions were interchanged on the 
tables for cathode- and plate -loaded 
amplifiers in the third column, page 
43, of the article "Design of Class -B 
Drivers" in the November 1949 issue. 
Data for plate -loaded amplifiers is in 
the top table and cathode -loaded ampli- 
fiers in the bottom one. We thank the 
author, Mr. W. H. Anderson, for this 
correction. 

rHARD -TO -GET PARTS-\ 
POWERFUL ALL -PURPOSE INDUCTION 

MOTOR 
IDEAL FOR EXPERIMENTERS -101 USES 

11rd,lY cfueled LO pr.lsl°n 
ds Mender.l selfstertang .heded 

pole A.C. Induction motor pow- 
erful enough for . of Y 
Some these ere: Automatic T im- 
nDevices. Current Interr.Wm, 

Electric Fans, Electric Chimes 
Window Displays. Photocell Control 
Dvic,s. Euctie Vibrators. Small 
grinders, uf.rE nd Pet, . 

atur Pumps. Mechanical red - 
Is. Sirens. end other applications 

Consume. about IS watts of 
power and 

ne.geareddee down 
3.000 

sturdy t will constantly Opera 
ate an 

unit 
turntable loaded 

with 200 lb.. dead ,ght- THAT'S POWER1 
Olmen.lons 3° hliah by 2 wide by) 14/47 deep: 

ha 7f converting a 
ntingruns 

Mds. 
shaft lfa Is 

I es` long 
tainin¢ bearing*. De. ed ar 110-20 volts. 50.60 le., .e C. ly. S2D. WI. 9 lad. ifriM NÓ. is °ï 

YOUR PRICE $1.95 

ULTRA MAGNET 
LIFTS MORE THAN 20 TIMES 

ITS OWN WEIGHT 
LITTLE GIANT MAONR 

Lifta S Its. easily. Weigh. 
Made of ALNICO new high- megnetlo 
steel. Complete with keeper. World 

1 powerful magnet ever made. most 
and hobbyist ill 

hu End ndreds of eSawllnt . for 
this high quality permanent magnet. 
Measures 1% I%4. Ship. WI. % 
ITC. NO. 1M 
YOUR PRICE á1.25 
GENUINE MICROPHONE TRANSMITTERS 

Iegular iephone mane- 
millers Wrenn from a large 
telephone 

locks Work perplectlF 
un12 dry celia. Gae esed 

on P.A. a cell 
yeletna. Inter ybm mu nica- 

lions ** short -une tel.- 
phone circuita. h....- 
house r farmto -farm 
phone lines. also to talk 

roil 
ealed o dletapinne 

melt. pc Useful replace. 
on bstl.rY- operated 

rural telephone lion, 
THERE ARE GENUINE 

KELLOGG. WESTERN ELECTRIC ANO' - STROMBERO 

remarkable 
R art -lien 

rndn one e..idom 
and In 1Óthew n. Ship. Wte lslb. 

ITEM NO. 100 $1.95 TOUR PRICE 

WATTHOUR METER 
reed r fora immeÌ,teled 

and 

Designed for regular 100 -I I O 
volt. 60 cycle 2 -wire A.C. 

2 
rewuire 

from 
le 

t he linestand 
9T 

l 
wlree the load. . v heave 

metal ce . s'a high. 111/4. 
wide. 5 deep. WealsnRhnu.e. 
O. E. Port Wayne. SnnRamn 

Wother 
otallable make. Win. 

I. 14 lbs. 
ITEr NO. SS 
YOUR PRICE..., 

K.45 i'w 

AMAZING BLACK LIGHT!! 
Pow.rlt. 250 -Watt Ultra -Violet Sear. 

The bat and t tical 
source of ltriviolet light foe 
general 

u...r Makes i all fluor... 
and 

cent e . bstanc brilliantly luml lis t. Ne transforme e N any nd needed. Fils any 

n 
lan d.' 

lamp : e ue. itr".y uopnt h. 
types of m aerial. Swell f . 

amateur p,. arti... le>* etc n.in u Im IIMhtlny ..n..,.,'. 
Muth only. Shp. Wt. 
ITEM NO. S7 $1,95 YOUR PRICE 

WESTERN ELECTRIC BREAST MIXE 
Th. la one Ilgbl- weight mr- 

raft c microphone. It weighs 
only 1e lb. 

Mike comes with r *stela' 
¡° d1[ swivel. 

adjustment eo that a call 
to any desired Position. 

T rend 
1eneck. °vinmier and 

chest. Straps he snapped 
off quickly 

can 
an Ingenlou 

This excellent 
enl. 

llent mike be 
Melded for home broadsriine or itng pstY It c dsmouuniretpön óe 
used as desk mike. 

°hrlewith 6.foot cord ad ad rubber plug. Finlehed in sherardlaed paale. 

Ytaille 
shipping weight- 2 tbs. 

ITEM NO. 152 
YOUR PRIOR á.95 
HUDSON SPECIALTIES ro 
40 West Broadway, Wei RE -2 -50. New York 7, N. V. 

I have circled below the u of the Items I'm 
Order mg. My full mGtance 

number r..... 
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Ship order C.O.D. for balance. NO C.O.D. 
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Try This One 

HIGH -VOLTAGE CONTROL 
Recently a high -wattage volume con- 

trol was needed for setting the volume 
levels of two speakers connected across 
the output of a 100 -watt amplifier. 
From the resistance wire of a heating 
element, I cut off a piece having a re- 
sistance equal to the output imped- 

RESISTANCE WIRE FM HEATING ELEMENT 

-- 1 

ALLIGATOR CUPS 

GREYLOCK RADIO TUBE BARGAINS! 

1Á1P fus 6eÁ6 6S07117 

INS BAGS BCSOT 65507 T 

1A6 304 69A7 6U7G A ICS 304 EONS 64GT IF 304 686 

ISS 605 616 13n8GT 17 6076 69607 1206 per too asstd. 
11.1 *AUG 659701 IIAT6 

Also available in smaller quantifies at 394 each. 

{P[AK[R SPECIALS! 3. 4. or B- PM. Jena output. Amleo 
In Bcarto . of e0. each 57e 
0- a 9- Oral PM. Alnico 6. 8.10 .r. 

each 
In 

materiel. 
of 94. each 53.39 

TERMS: Net C.O.D.. F.O.B NYC 
MINIMUM ORDER 810.00. 
Write for terrine CH tube prias and Bar slaCatalea C. 

Greylock Electronics Supply Co. 
New York 7. N. Y. 

ance of the amplifier. The resistance 
wire was then stretched between ter- 
minal strips mounted on an asbestos - 
covered block of wood. The speakers 
were connected to correct points on the 
wire with clips. Deloas Tanner 

ADJUSTABLE TV TRAP 
An adjustable indoor TV antenna 

can be used as a variable trap to elimi- 
nate interference or to tune the trans- 
mission line for the best picture on any 

PULL UP OR DOWN FOR BEST PII 

TRANSMISSION LINE TO OUTSIDE ANT 

TV RCVR 

i 

10 INDOOR PORTABLE ANT 

i 

channel. Connect the indoor antenna in 
parallel with the transmission line from 
the outdoor antenna, as shown in the 
drawing. Increase or decrease the length 
of the elements of the indoor antenna 
for the best picture. Melvin G. Claude 

SAFE A.C.-D.C. EQUIPMENT 
Serious shocks and fireworks can be 

avoided if you make sure that the B- 
minus side of all a.c: d.c. circuits is 
connected to the grounded side of the 
power line. This is particularly true 
when the equipment is used near radi- 
ators, pipes, and metal benches. 

To check the polarity of the equip- 
ment, insulate one contact on a small 
neon lamp and place your finger over 
it. If the lamp glows when the unin- 
sulated contact is touched to the chas- 
sis, the chassis is hot. Reverse the plug 
on the line cord. -Henry Wong 

HIGH -VOLTAGE INDICATOR 
A burned -out 2X2 rectifier can be 

used safely as an indicator of voltages 
up to 5,000. Connect one high -voltage 
test lead to a filament pin (No. 2 or 7) 
and another to the cap of the tube. 
High voltage is indicated by a purple 
glow in the tube. -Hyman Herman 
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QUAM 
oti"9rsyouIhis 

P/Cva/ue 
Among all the radio speakers made 

today there's only one thats diHerent. 

Only Quam has the adjustable voice 
coil, permitting accurate centering after 
assembly, and virtually eliminating 
rubbing voice coil trouble! 

Only Quam has the U- Shaped Coil 
Pot, providing an unbroken path for 
the magnetic flux, thus producing a 

stronger magnetic field, greater effi- 
ciency and better performance. 

Only Quam has these plus values, 
only Quam is different. 

Specify Quam for all replacements! 

Mail this coupon for free catalog. 

QCAM-SICHOLS CO. 

521 E. 33rd Placa 

Chicago 16. Llliode 

Ream and we Qoam catalog. 

Name 

Addms 

City Stat. 
1 
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TELEVISION 
SCOPE 
SUPERIORITY 
AT A GLANCE: 
The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 at 5000 kc. 

AR-3 

Check this ary feature before you buy 

any scope for TV use. 

The R.S.E., AR -3 Scope has been built by Ross 

Armstrong to our rigid specifications. It's a 

complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 

The case is 8" high x 5e wide x 14 long,. 
attractively finished in "hammered" opalescent 
blue enamel. Operates on standard 110 volts 
-60 cydes -40 watts. Tubes, 3BPI -6AC7- 
65J7- 6X5 -5Y3 -884. Instructions included. 
Complete specifications upon PRICE 
request. Satisfaction or your 
money back. 

AVAILABLE TO JOBBERS 
F. O. B. 

IN QUANTITY DETROIT 

$4995 

INTERCOM & RADIO 
AT A 

PRICE 

THAT 

CAN'T 

BE BEAT 

6 tube superhet -3 tube 

intercom permits com- 

munication between ra- 

dio-master and up to 4 

sub -stations. 
Original cost 364 SO 

WHILE THEY LAST 

$2995 
With 1 sub -station 

and 50 feet of cable 
Extra Sub -stations 

53.95 each 

PUSHBACK 

WIRE 
25% BELOW MILL COSTI 

lit clon, Esses or Lens, ALL SOLID Honed 
copper, double cotton serve, waxed finish. 

. COLOM 100 feet 
on.w.. 

fion Reel 

I3 SLACK -BROWN 

[N0 

.39 3.79 AiM 
OJ R[D- WHIT[ -.LYt .49 4.49 3.95M 

1111 , [[OWN .99 5.98 

Demand TM. 
Sed el Oudify 

ORDER INSTRUCTIONS 
Minimum order - $2.00. 25% deposit 
with order required for oll C.O.D. ship- 
ments. Be sure to include sufficient post- 
age- excess will be refunded. Orders 
received without postage will be shipped 
exoress collect. All prices F.O.B. Detroit. 

Oaaitity and Expert 
Orders Solicited 

1 k 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
85 SELDEN AVE. DETROIT 1, MICH. 
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88 Try This One 

THE PRICES SPEAK FOR THEMSELVES 
RADIO & TV TUBES 
RCA, GENRAD. GENERAL ELECTRIC. 
SYLVANIA, H YTRON, RAYTHEON, ETC. 
6C4 
46 
37 
66 
1LD5 
77 
78 
1LN5 
6F5 
35W4 
35Z5 
606 
80 
5Y3 
14A7 
1486 
1497 
5Y4 
2 5Z6 
195 
6SC7 
6SJ7 
1 2S97 

.16 

.19 

.26 

.29 
.29 
.33 
.33 
.39 
.39 
.39 
.39 
.39 
.39 
.44 
.44 
.44 
.44 
.49 
.49 
.49 
.49 
.49 
.49 

6X5 .49 
6SA7 .49 
65117 .49 
6597 .49 
12SK7 .54 
125J7 .54 
124674 .54 
J2BA6 .54 
128E6 .54 
6K6 .54 
6J7 .54 
OZ4 .55 
35L6 .55 
50L6 .55 
5085 .55 
12SA7 .55 
12SG7 .55 
24A .59 
43 .55 
45 .59 
47 .59 
6A7 .5S 
6Q7 .59 

5U4G .55 
394 .59 
305 .69 
3V4 .55 
117Z3 .59 
6A8 .6r. 
6SN7 .6' 
6AC7 .69 
6SL7 .65 
6V6 .69 
1A7 .69 
1H5 .69 
INS .65 
11726 .69 
25L6 .65 
35A5 .69 
50A5 .69 
6AG5 .69 
6J6 .69 
6AL5 .69 
5V4G .98 
183 1.25 
68G6 1.85 

50c BOTTLE PHILCO FURNITURE POLISH.. S .09 
$5.00 CENTURY SAPFHIR' PHONO NEEDLE .69 
100 -ASSORTED PILOT LIGHTS, 46, 47, 49, 51 3.97 
500- ASSORTED TUBE CARTONS, 5 sizes.. . 4.69 
100 -ASST. CONDENSERS, .001 to .02, 600V... 3.95 
ONE POUND ROSIN CORE SOLDER .49 
UL APPROVED ZIP CORD, 20 gauge, 500 feet 6.98 
RG59U COAXIAL CABLE, 72 ohms, 100 feet 3.97 
TWIN LEAD -IN, 20 gauge, 300 ohms, 100 feet 1.39 
STANDARD 16" CATHODE RAY TUBE, 

.assi 45.79 
RCA =9T246 TELEVISION CABINET, (101 17.97 
GENUINE LUCITE 15" TELEVISION MASK 3.97 
TV NO -GLARE FILTERS, l0" -699, l21/2"-970.16" 1.89 
TV ALL -CHANNEL ANT., including 8' mast 7.98 
COMPLETE CHIMNEY ANT. MOUNT KIT 1.39 
UNIV. OUTPUT TRANS., matches any tube .89 
FAMOUS RIM -DRIVE PHONO MOTOR w/T.T 2.89 
STANDARD PICK -UP ARM, quality crystal.. 2.89 
REPLACEMENT CRYSTAL CARTRIDGE 1.44 

AUTOMATIC 1949 & 1950 CUSTOM BUILT AUTO RADIOS 
The pert ect factory look of the Plymouth (illus- 
trated) is equally as nice on the Ford. Dodge or 
Chevrolet. Simple to install ... fully guaranteed. 

FEATURES 
6 -Tube Superheterodyne (B -tube performance) 

Beom Power Output& Automatic Volume control 

3 Gong Condenser -Large Dynamic Speaker 

FORD $29.75 
DODGE 34.97 
PLYMOUTH 34.97 
CHEVROLET 36.49 

UNDER DASH 6 -TUBE AUTO RADIO, complete, fits any car $29.47 
BROOKS RADIO DISTRIBUTING CORP. 
80 VESEY ST. (DEPT. A) NEW YORK 7, N. Y. 
25 NV"... MICROSCOPE POCKET 

ma._nd optical Cite 
Ion 

n i 

$2.79 ..,r. urne ,. , 

n f..I..al afrwment. ideal 1,,. . Máro,o,fe IUdeylate Photographers 
satisfaction ff ct" 

Engineers 
Suearuenteed 

Money 
`Bark Postpaid 

MICROSCOPI & LENS CO. 
DISC Nast. Street, New York 7. N. Y. 

9 you don? xeeeiue ace 

RADIO 

CATALOGS 

you ie fame j otace y / 
VIDEO HANDBOOK -Latest printing of Boland 
and Boyce famous Video "Bibb', now 
available, postpaid $5.00 
RADIO DATA HANDBOOK, also 55.00. Com- 
bmotion library of the two books, $9.00 

R A D I O N I C 
EQUIPMENT CORPORATION 

Tribune Theater Entrance 
13170 Nassen Street New York 7. N. Y. Worth 2 -0421 oP "n A3115 n tu,. 

T 1 EEI MAIL T O 

a rAR 

Y 

CAST 
Y RBP+AT 

ONC61 

TelvV/too,.-Paris- 
Kcorlee. 

UtùKeO 
V 1 

dtAD 
e Dro C 

Seale 

1,1111 
Nnsnau 

street. 
New 

York 
.1l10 N1C EQUIP1.ta41 

l 

t 

! 

t 
V 

letea V.ar..,. t 

1 Vrrr COPY oiysion Sets. s 

s strse sisam., ,na T`' t 

t ws ........- Ws , t pr,ssori. 
-........... 

........... 
......- 

............. ,,dE..... ,..... 
stpTr', ..... 

xUUa>~ç4 ................................ ................ 
. 

._.. -__- 
_..-- 

s-tY ................................. ................. --..- 
w r^ 

UUICKr 

WA1' 

ETO 
READ MD TUBULAR i0 

CAPACITOR CODING 

`í tí`. 
Having trouble deciphering the color 

coding on tubular molded capacitors in new 
TV and Radio sets? There's no need to con- 
sult complicated wall charts or tables! 

The Sprague Capacitor Indicator gives you 
the needed data in a jiffy. Just flick the dials 
to the color bands and read the capacitance. 
tolerance, and voltage directly. 

This slick plastic service help 6ts your 
pocket. Always on hand, it saves time and 
avoids mistakes ... and its only I Sc. Ask for 
one at your Sprague distributor today! 

SPRAGUE PRODUCTS COMPANY 
Distributors' Division of the Sprague Electric Co. 

NORTH ADAMS, MASS. 

RADIO MINDED ? ? ?? 

LEARN CODE NOW!! 
A complete code oscil- 
lator, plug in and use. 
AC or DC. Small com- 
pact chassis. Variable 
tone. Operates phones 
or small speaker. With + t 

tube and key. C ° ___ ___ ' 3.45 Guaranteed .. 

FOB -NY Rated firms 10 days quantity discount 

GREENWICH SALES CO. 
59 Cortlandt St. New York City 7 

CLEANING LITZ WIRE 
The ends of pieces of Litz wire are 

usually burned in a flame to remove 
the insulation. This often results in a 
number of the small wires fusing or 
breaking. 

This will not happen if about one 
inch of the wire is compressed into a 
small ball about S inch in diameter, 
heated in a flame until red hot, then 
quenched in alcohol. The wire cornea 
out clean without a trace of enamel 
and none of the small wires are broken. 
-Van Klaveren 

A SIMPLE 10 -METER ANTENNA 
Unable to find two points suitable for 

suspending my 10 -meter folded dipole, 
I constructed the mounting shown in 
the diagram. The antenna, a piece of 
300 -ohm ribbon line approximately 16 
feet 3 inches long, is suspended between 
the bowed -up ends of a 17 -foot piece 

16' 3- 

LEAD-IN 
PRE 

Il 1VDOOEN STRIP I12'X17'-0 
12- X3 -XY16 -PLATE STEEL 
WELDED TO 1" PIPE FITTING 

of 1 x 2 -inch lumber. It is bolted to a 
12 x 3 x M6-inch steel plate welded to a 
1 -inch pipe fitting. The mast is a length 
of 1 -inch pipe fastened to the side of the 
house with brackets normally used in 
erecting FM and TV antennas. -Leon 
S. Heesacker 

FLEXIBLE TEST CLIPS 
A flexible clip -type test lead can be 

made from a metal cable release of the 
type used on cameras. Two small metal 
clips, alligator type, are soldered to 
the ends of the cable. The outsides of 
the clips may be coated with insulat- 
ing lacquer to avoid short circuits. 
Jaro Kober 

SPEAKER FIELD SUPPLY 
I had a number of 15 -inch electrody- 

namic speakers with 3,200 -ohm field 
coils. To furnish field current, I made 
up several supplies like those shown in 
the figure. Ordinary selenium rectifiers 

2 SELENIUM RECTIFIERS 
-+ 

4-6-32 BOLT THROUGH 2WBR 

40/150V 250.275VAC 90MA 
3.2KQFIELD 

117VAC 

are used in a standard voltage -doubler 
circuit, providing 250 to 270 volts a.c. 
from a 117 -volt a.c. line. Franklin W. 
Young 

LIGHT FOR RECORDERS 
A low- wattage incandescent night 

light that comes with a plug base and 
a little rotatable hood is ideal for illu- 
minating the turntable of a disc re- 
corder. Pass the plug prongs through 
a pair of holes drilled in the motor - 
board, then set the assembly in place 
with Duco cement. You can rotate the 
little hood to get the light where you 
need it. R. A. Nelson 

RADIO -ELECTRONICS for 
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Question Box 
SOUND -OPERATED TELEPHONE -BELL RELAY 

? Please print a ,trenit n¡ n sow lid- 
operated relay which will close an ex- 
ternal circuit when a microphone picks 
up a sound above a preset level. I can- 
not get an extension bell for my tele- 
phone and I want to use this device to 
pick up the sound and ring a bell in my 
workshop when the phone rings in the 
house. Can 1 use a small permanent - 
magnet speaker as a microphone? - 
E. S., Newark, N. J. 

50011 SENSITIVITY 

INTERCOM TRANS 

peu 

6SJ7 -GT 6SN7 -GT 

el huX ax practical. If the speaker is 
small enough, it may be fastened to 
the sides of the ringer box. 

Many surplus plate- current relays 
can be used in this circuit. The coil 
should be capable of carrying current- 
up to approximately 15 ma and should 
pull in at approximately 6 ma. The bia- 
control should be set just below the 
point where the relay pulls in. The 
sensitivity control should be so adjusted 

BELL TRANS 

A. This circuit should do the job for 
you. To prevent the usual household 
noises from entering it and setting off 
the alarm, the microphone, which may 
be a small PM speaker, should be 
mounted as close to the telephone ring- 

8-15H 
SOMA 

I17VAC 

that the sound of the phone will trigger 
the alarm but normal household noises 
won't. If you find that slamming doors 
or dropping objects around the house 
does trigger it, try a slow -make type of 
relay with a 24 -volt d.c. coil. 

DELUXE MICROPHONE -PHONOGRAPH OSCILLATOR 
? Please re rise the phono osed/afor 
described on page 42 of the April, 1947, 
issue to include separate volume con- 
trols for microphone and phono. Re- 
place the 85Z5 with a selenium rectifier 

MIKE MIKE VC 

600V 

has been revised to your specifications. 
Do not use the chassis as a ground or 
negative return. Be sure that the pick- 
up arm and the microphone case are 
insulated from the chassis and B- minus. 

.0 

'270K MEG I 

41K 

and the tapped oscillator coil with a 
three -winding phono oscillator coil. - 
C. B. C., Toronto, Ont. 
A. The deluxe phono oscillator circuit 

AUTOMATIC NOISE LIMITER 
? Please print a circuit showing how 
a noise limiter can be added to the cir- 
cuit of a Motorola model 700 automo- 
bile receiver. The a.v.c., second detector, 
and first a.f. amplifier circuits are 
rather unorthodox and I can't seem to 
get a circuit which will work. 1 want 
to use a 6S8 -GT as the automatic noise 
limiter tube. F. S., Berkeley, Calif. 

6K7IF AMPL 

FOR AUTOMOBILE RECEIVER 
A. The second detector and first a.f. 
amplifier circuits have been redesigned 
as indicated in the schematic diagram 
below to permit the extra diode of the 
6S8 -GT to be used as an automatic 
noise limiter. Use short, well -shielded 
leads to the automatic noise limiter 
switch to prevent any possibility of 
hum pickup. 

.03 
BASS 

VOICE 

AVC LINE 

TO SCREENS AS 
MUSIC 

FEBRUARY, 1950 

These Men are Getting 
PRACTICAL TRAINING 

IIN RADIO- 
TELEVISION 

ON REAL 
TELEVISION SETS 
RADIO RECEIVERS 
F.M. RECEIVERS 

IN THE GREAT 
COYNE SHOPS OF 

Big opportunities are waiting for men who know 
t he practical and technical end of Radio and Tele- 
vision. That's what you get at COY NE--besides 
practical Shop Training in F.M., Electronics and 
of her branches of this giant field. Remember. Tele- 
vision is the fastest growing opportunity field 
today, and Radio is one of the biggest. 

NOT "HOME STUDY" COURSES 
Coyne Training is given in our mamouth Chicago 

training shops. we do not teach by mail. You train 
on actual equipment, under friendly instructors. 
Previous experience unnecessary. Hundreds of firms 
employ Coyne trained men. 

OLDEST, LARGEST, BEST EQUIPPED 

SCHOOL OF ITS KIND IN AMERICA 
Come to the Great Shops of Coyne in Chicago. 
Established 1899 -now in our 51st Year. Fully 
approved for G.I. training. Finance plan for non - 
veterans. 

MAIL COUPON FOR FREE BOOK 
Send today for big new book .r!1 
packed with large pictures 

obligation. 
Coyne 

talesman 
will call. Get the facts Dowl 

taken in Co ne Sho . No 

COYNE B. w. Cooke, 
Pr... 

ELECT RICAL, RADIO & 
TELEVISION SCHOOL 
soo 5..au9-s st., Dent. ZPWH 

Chicago 13, ila,wn 

R. W. COOKE. Pres. 
COYNE Electrical. Radio t Television School. 

500 S. Paulina Street, Dept. 20-8H. Chicago 13, III. 
I Scoff FREE BOOK and full details on Radio` 

Television Course. 

I NAME 

ADDRESS 

I CITY STATE 

www.americanradiohistory.com

www.americanradiohistory.com


distinct images 
from 200 miles 

with e_a_ 
Reception- master 

antenna 
Here is the antenna that television 

users have been demanding - Tel -a- 
Ray ... with maximum reception abili- 
ty ... reasonably priced ... interfer- 
ence free. 

For the antenna with all the impor- 
tant features - including razor -sharp 
directivity, absolute corrosion resistance 
and quick trouble -free assembly - 
write to Tel -a -Ray Enterprises, Inc., 
Henderson, Ky. 

Question Box 

away 
D.C. VACUUM -TUBE VOLTMETER 
? 1 have a 400- miei'oclistpere tl.c. meter 
which 1 want to use in a direct -current 
v.t.v.m. having 5, 10, 50, 100, 250, and 
500 -volt scales. Do you have a circuit 
which 1 can use? It should include a 

method of voltage regulation. E. H., 
Petawawa, Ont. 
A. In this simple v.t.v.m. circuit the 

OD3/VRISO 

Tel -a -Ray model TD, expressly designed 
for adverse conditions and low signal 
areas. Gain 25 times basic diapole, 14 

db Power gain, 7.25 db front -to -back 
ratio. 

distributors: *eau64"( 7e1-4-` 
aAateaerad tao, to 

because the same fine quality is found in the 22 lower priced Tel -a -Ray models as 
in the most elaborate stacked arrays. Each antenna has been developed to meet a spe- 
cific television or FM problem. Distributorships in many cities are still available. Write 
today for complete information. 

TEL -A -RAY ENTERPRISES, INC. 
P. O. BOX 332A, HENDERSON, KENTUCKY 

SAVES YOU DOLLARS 

ON TV INSTALLATIONS 
Easily pierces brick, mortar between brick, 

most concrete. Acts as a mast coupler 

and standoff insulator) 

Write for FREE sample today! 

HOT NAILS, INC. 
40 WEST 4th SlItt1 NEW eO '.? h 

$10,000 REWARD 
Roes the gorrrnmrnl bonus br 
locating Radio - Active Om 

with o 

P.R.I. GEIGER COUNTER 
Weight only 2 lhs. Priced from $49 SO rom - 

pjete. The most sensitive portable Geiger Counters made. 

PRECISION RADIATION INSTRUMENTS, INC. 
912E. S. Spaulding Av.. Las Angela' 36, Calk. 

Dealer Inquiries Invited 

The American taxicab industry now 
has nearly $30 million invested in 
radio equipment FCC Commissioner 
George Sterling announced recently. 
More than 2,700 taxi radio systems 
have been authorized to date. 

LATEST, LOWEST QUOTATIONS ON 

Sande/Uí& Su - 
Radio-TV Equipment 

RM RADIO CO. yt 2701 WILSON BLVD. 

ARLINGTON, VIRGINIA 

CODE PRACTICE OSCILLATOR 
KIT complete ready to build $ 49 
A complete kit with two tubes. key FOB 
and speaker or phones (specify 
wblehl- simple easy -to- follow Instructions enclosed 

-NOTHING ELBE TO HUY. 

MONOTUIE SPEAKER -RADIO KIT 
A. described In Dec. Issue of Radio- 
Electronles- complete ready to build. 

Twos -ray Intercom. kit - 
some. 2 

tubes - 2 
spkra. 

599FO, nív¢rsU 7eH 

6.34 TO PINS 7-8 OF 85N7 

voltage divider should be made up of 
precision resistors or standard re- 
sistors which have been measured on a 
bridge. You may have to parallel two 
resistors to get the correct values. The 
calibration control may be mounted 
behind the panel because it need not be 
touched after the initial adjustment, 
except when the 6SN7 is replaced. The 
zero adjust control is mounted on the 
panel. Set the slider on the 500 -ohm, 
10 -watt resistor so the voltage -regu- 
lator tubes glow with medium bril- 
liancy. 

TV ANTENNA MATCHING 
My TV booster has an output im- 

pedance of 300 ohms. How can 1 match 
this to my receiver, which is designed 
for use with a 72 -ohm antenna? Can 1 

use transmission line for matching? 
-J. G., Canton, Ohio 

A. All you need do is connect a quar- 
ter -wave length of 150 -ohm ribbon line 
between the output of the booster and 
the antenna terminals on the receiver. 
Length of the matching stub in feet 

246 
is found from the formula - XV 

f 

where f is the frequency in mega- 
cycles and V is the velocity of propa- 
gation (77' for Amphenol type 14 -079 
150 -ohm Twin -Lead or equivalent). It 
is recommended that the matching stub 
be cut to the frequency of the weakest 
station. In other words, the frequency 
of your weakest station (in mega- 
cycles) would be substituted for f in 
the formula. 

RADIO- ELECTRONICS for 
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Joseph T. McNaney, formerly with 
Consolidated Vultee Aircraft Corp. as 
a design engineer, has been appointed 
principal engineer in the communica- 
tion and navigation engineering de- 
partment of Bendix Aviation Corp., 
Baltimore, Md. 

Mr. McNaney is the inventor of the 
Electrontype method of communication 
using the Charactron cathode -ray tube, 
described on page 87 of the December, 
1949, issue of RADIO -ELECTRONICS. 

Erling C. Fossum, an employee of 
STEWART -WARNER CORP. since 1926, has 
been appointed general manager of 
Stewart- Warner Electric, the com- 
pany's radio and television division. 
This was announced by James S. 
Knowlson, president and board chair- 
man of Stewart -Warner. 

Fossum's appointment as division 
head, effective November 1, fills the va- 
cancy created by the recent resignation 
of Samuel Insull, Jr. In his new posi- 

tion, Fossum will be responsible for all phases of engineer- 
ing, production, and marketing of radio, television and 
other electronic products of Stewart- Warner Electric. He 
has been assistant to the president for the past year. He 
was formerly service manager of the Alemite, instrument 
and heater division. 

R. T. Capodanno has been appointed director of engineer- 
ing at EMERSON RADIO and PHONOGRAPH CORP., it was an- 
nounced by Dorman D. Israel, executive vice president. 

Mr. Capodanno comes to Emerson after eleven years with 
Philco, where he was active in government projects and 
in developing home, auto, and export radio receiver designs. 
Prior to this, he was connected with the University of 
Illinois, Physiological- Psychology Department, as engineer- 
ing adviser on technical devices for the hard -of- hearing, 
brainwave studies, and spinal work, as well as engineering 
and construction of laboratory equip- 
ment for medical work. 

Max M. Lee has joined the research 
staff of the NATIONAL BUREAU OF 

STANDARDS as chemist. In this capacity, 
he will investigate the applications of 
high polymers to electronics develop- 
ment projects in the Bureau's ordnance 
laboratory. 

Before coming to the Bureau, Mr. 
Lee was a senior research chemist with 
the Hercules Powder Co., studying the 
application of plastics and plasticizers 
to rocket development. 

Karl Hassel has been elected secretary 
of ZENITH RADIO CORP. of Chicago. 
With Zenith since its organization in 
1923, is also a director and assistant 
vice president. 

Harry J. Deines, of New York, an ad- 
vertising executive with nearly 20 
years' experience in the electrical manu- 
facturing field, has been named man- 
ager of advertising and sales promotion 
for the WESTINGHOUSE ELECTRIC CORP., 
Pittsburgh, Pa. 

Mr. Deines will direct the develop- 
ment of advertising and sales promo- 
tion in conjunction with sales depart- 
ments. His responsibilities also include 
the development of sales training pro- 
grams as well as staff supervision over 
the application of such programs. 

Anthony H. Lamb has been appointed 
vice president of the WESTON INSTRU- 
MENT CORP., Newark, N. J., it was an- 
nounced by Earl R. Mellen, president. 

Lamb, who has been with the cor- 
poration since 1924 as acting chief en- 
gineer, will assume responsibility for 

FEBRUARY, 1950 
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RADIO-ELECTRONICS 
MAGAZINE LIBRARY 
INGENIOUS, CUSTOM -BUILT 

STORAGE FILE... Another 
WALTER ASHE 

Value Scoop! 

each plus 64 each to cover 
packing and postage (any- 

where in U. S.1 

Holds 12 complete issues of 
magazine in its present 82 to 

98 page size. Measures 
12-x85, x2SA- 

Mode of high quality Kraft 
fibre board, printed and 
constructed to look like o 
Buckram - bound book. Af- 
fords neat, orderly, flick -of- 
the -finger convenience. Han- 
dy Reference Index, printed 
on back, records the location 
of selected articles, wiring 
diagrams, etc. At the low 
price you'll want several of 
these serviceable, attractive 

Magazine libraries. 
Order now for 

immediate 
delivery 

FREE 
NEW 

1950 
CATALOG 

the TAGLIABUE division, which was pur- 
chased in 1948 by Weston. 

Frank M. Folsom, president of RCA, 
received an award for his many years 
of service to humanitarian causes at a 
testimonial dinner in his honor spon- 
sored by the National Jewish Hospital 
at Denver. 

In presenting the bronze plaque 
award, John B. Kelly, chairman of the 
dinner, pointed out that Mr. Folsom 
"typifies the men of broad vision, pa- 
tience, understanding, and charity, who 
have made democracy work." He told 
the guests that they are "providing the 
means to carry on the fight against 
tuberculosis -a fight which has been so 
well advanced by the National Jewish 
Hospital at Denver." 

r 

"And you promised me overnight service 
almost sit months ago" 

HEADQUARTERS FOR ELECTRONIC TUBES 

IN ALL QUANTITIES 
51)00 Mnetrons, 1000 K Istrons. 500.000 

otheubes. C Consult El 
ct 

onm s mugs- 
rule for our Many Bargains. 

I 

(11111 
7141:1 f :i lIF! LT NICS, INC, 

,51 135 LIBERTY STREET NEW YORK 6, N. Y. 

r.e - W0.110 140.011 

Learn How 
to Simplify 
Radio Repairs! 

FREE MANUAL 
Nothing complex to O.. 
no calculating. Used u. 
ginner, and ripens 
for FREE manual. "TI1 E. 

INSIDE STORY." today. 32 pages- tllu.trated -ease 
to read! Show. how °Moiete methmlt prevent lull u+ 

of your red Willy. Explains use of NEW technique.; 
You owe It to yourself and your future to "get out In 
front" In Your work. 

SEND COUPON OR PENNY 
POSTCARD FOR FREE 

MANUAL TODAY! 

FEILER ENGINEERING CO. Dept. 2 -RCS 

1801 8. Federal St.. Chines 16. Illinois 
Please ROSH my FREE copy of "The Inside Store." 

Name 

Addreu 

City.. Zone.... State 

7 
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Conrinnunicntiouc 

DON'T BUILD ANY 
TELEVISION KITS! 

16" -630 Chassis With 
31 Tubes 8 Voltage Doubler 

-When you can get a factory wired 
and tested 630TV Television Set, com- 
plete w th tubes, ready to operate -at 
the same price as a kit( -Why fuss or 
have headaches? 
This is the famous RCA type 63CTV chas- 
sis which has proved to be superior to 
anything yet developed. We need not 
describe the 630 -TV chassis -you already 
know about it. The design and operation 
is excellent -and its fully guaranteed! 
Complete w th tubes, less 16" Picture 
Tube. Ready To Ploy 

LESS CABINET $159.50 
Extra for Glass 16" Tube $44.95 

TELEVISION CABINETS 
Fine quality cabinets, superbly finished 
in Walnut and Mahogany, designed es- 
pecially to take the RCA 630 chassis, 
but can be ordered blank to fit any 
ether make. Solid y reinforced, the cab- 
inets are with built in mask for 15" or 
16" tubes. Table Model, beautiful mod- 

ern design. Specify 15" or 
16" tube. $39.95 
Standard Television Consolette, $59.50 

Designed for custom -built 
installations 

V -M Model 406TRI -O -MATIC 
Completely automatic operation, 
all records, all speeds, all sixes 

DISCRIMINATING MUSIC LOVERS 
form a ready market for this custom - 
sty;ed version of the V -M Tri- O -Matic 
Changer. Smooth flowing lines readily 
adapt themselves to either modern or 
per.od cabinets. 
ADJUSTMENTS ELIMINATED -All mov- 
ing parts in Tri- O -Matic Changers ore 
factory adjusted- insuring years of 
trouble -free performance. Actually only 
two adjustments are ever needed, needle 
height and set- down -and both are oc- 
cesrible from ABOVE the base 

$ plate. $32.22 
Changer also available with GE Vari- 
able Reluctance Cartridges only S3.92 
additional. 

WIRELESS AUTOMATIC 
RECORD PLAYER 

A fortunate purchase has permitted us 
to offer these high qua.ity single post 
automatic record changers AT LESS 
THAN FACTORY COST. 
Nothing to connect, imply plug into 
wall outlet, load up a stack of records 
and turn on any radio within 53 feet. 
The record player will fake ten 12" or 
twelve 10" standard r- cords. The built -in 
wireless oscillator consists of two tubes 
in a stable high -quality circuit which 
can be easily adjusted for operofon in 
cny quiet spot on the radio. 
Mounted on an attractive leatherette 
covered base and sold complete, ready 
In operate. 
Order today -whi'e they lost. $12.95 

SPECIAL 
Mammoth assortment of radio 8 electronic 
ports of such items as transformers, chokes, 
condensers, resistors, wire, coils, hardware, 
etc. of not less than 10 pounds. 

$11.25 Price 
For complete listings of special buys for 
experimenters, radio technicians, labora. 
tories, schools and engineers. Write for 
catalog R2. 

RADIO DEALERS SUPPLY CO. 
154 GREENWICH ST. NEW YORK 6, N. Y. 

QUESTIONS SURVEY 
Dear Editor: 

Althougn I'm not now working as a 
service technician, I feel moved to write 
regarding your survey to determine 
what your readers want regarding tele- 
vision articles (November, 1949, issue, 
coupon on page 52 and editorial, 
page 19). 

According to your own statement, a 
survey made several years ago showed 
that 50% of readers were connected 
with servicing. How accurately does an 
old survey apply to the needs of 1949- 
50? On page 48 of the November issue, 
Commander Freedman gave a list of 25 
new fields in radio-electronics. Only two 
of the 25 listed were in TV. Personnel 
working in the other 23 fields (I'm in 
research) also want to read and study 
RADIO- ELECTRONICS. Too many articles 
on TV or any other one subject could 
cause many readers to drop R -E in 
favor of other magazines which do not 
stress TV so much. 

My own opinion is that the November 
issue represents a well -balanced maga- 
zine -there was something in it for 
everyone. 

E. V. SCHWARTZ 
Culver City, Calif. 

(It was, of course, the fact that con- 
ditions have changed greatly during the 
past couple of years that inspired us to 
put out our questionnaire -a small - 
scale survey in itself. Our thanks for 
your kind comment on our November 
issue.- Editor) 

TRAINING FOR FUTURE 
Dear Editor: 

I believe your present television pres- 
entations are very satisfactory. Al- 
though we do not have television in this 
area, I have had considerable training 
on the subject and realize it is to my 
advantage to further my education 
along those lines. I also appreciate good 
audio circuits and latest radio develop- 
ments. 

NORMAN HOEFS, 
Service Manager, 

Meyers -Taube Co. 
Fargo, N. D. 

NOT FOR SALE 
Dear Editor: 

I, too, say you put too much TV in 
your mag. I'd rather see you publish a 
radio magazine and a TV magazine. I 
doubt if you'd sell many of the latter, 
but at least you'd keep faith with those 
of us who are looking for a radio maga- 
zine. 

If you don't change policy soon, I'll 
buy the darned rag and hire a new 
editor! 

DEV DETSON 
Lincoln, Nebr. 

WANTS FULL TV DIAGRAMS 
Dear Editor: 

If any subject warrants a lot of 
space, it certainly is television in this 
day and age. 

I found the most welcome schematic 
of the Motorola VT73 receiver in this 

NO IN KIT 
W - FORM! 

EMC MODEL 300 

VACUUM TUBE 

Volt -Ohm. Capacity 

METER 

Hammortone Metal Carrying Case 
DC VOLTS -6 ranges fo 1000 volts! 

AC VOLTS -5 recaes to 1000 volts! 
RESISTANCE -6 ranges to 1000 meg- 

ohms 
CAPACITY-4 ranges (.000025 

mfd to 20 odd/ 
ZERO CENTER POSITION 

INCLUDES LEADS 
Completed Unit .. 539.50 

CAPACITY HANGES and ZENO CENTER POSITION 
are features not available in competitive VTVM kits. 

EMC Model 120 

20,000 

ohms -per -volt 
VOLOMETER 

111$22.95 
Portable Model Illustrated 26.95 
The ONLY 20.510 ohms- per -volt instrument Mal gives you . 

6 D.C. Volt ranges at 20,000 ohms /volt to 
6000 volts 

6 A.C. Volt ronges at 10,000 ohms/ 
volt to 6000 volts 

5 t ranges to 6 amas 
4 resistance ranges to 300 megs 

Completed Unit (open facet... S29.95 
Completed Unit (portable) $34.95 

EMC MODEL 500K 

R. F. SIGNAL 
GENERATOR 

$18.15 
e Employs electrostatically shielded transformer for 

115V 60 cycle operation. 
All rolls not in use are automatically shorted out Provision for external modulation. 

Att active 3 color panel. 
Covers range from 150KC to over 30 mega 

cycles on fundamentals -over luo u.v 
cycles on harmonics. 

e 400 cycle internal modulation available. 
E xport Dept., 303 W. 42nd St.. N.Y.C. 
Write Dept. B,2 for Free Catalog 

Gives More Measurement 
Value per Dollar? 

rFM1 
ELECTRONIC 

MEASUREMENTS CORP 

423 BROOME STREET, NEW YORK 13, N. Y. 

BE YOUR OWN BOSS! 

MAKE MORE MONEY 
$1.00 

VALUE 

25C 
40.000 

WORDS 
IN 

TEXT 

NO ADS 
ALL 

"MEAT "! 

In "CASH IN" yee 
now get THE mat 
money- makers - doc- 
ent of profitable tasted 
mall order plans, cm, 
ddenttal buslnwe se- 

cts Dn , dozens or MC- 
Deal tested formula. 
successful tested 
schemes - actual ex. 
pretences of men who 
hive started on shoe- 
string -with Imo than 
$10 capital. 256 
mar postpaid. Send 
U. A stamps. money 
order. er solo. 

Money Back 
Guarantee 

MsrlONAL PLANS COMPANY 
1966 BROADWAY. NEW YORK 23. N. Y. 

RADIO -ELECTRONICS for 
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I:ommnnicntions 

month's (October) issue. I hope that 
this is a trend and that there will be a 
schematic of a different TV set each 
month. 

WALTER J. WOJICH 
Chicago, Ill. 

A NEW FM PROBLEM 
The following letter was received 

with a clipping announcing that WBRC- 
FM, Birmingham, was closing down 
permanently. The problem posed is seri- 
ous. In spite of the merits of FM, and 
its undoubted acceptance by an ever - 
increasing number of listeners, a num- 
ber of factors -chief of which is prob- 
ably preoccupation with TV on the part 
of both listeners and broadcasters -are 
tending to squeeze it out. The clipping 
referred to stated that "plans for the 
expansion of WBRC -TV facilities will 
be announced later." 
Dear Editor: 

"I am inclosing a clipping from a 
local newspaper in regard to the sus- 
pension of one of our FM radio sta- 
tions. This is one of our newest and 
most powerful stations with a power of 
546,000 watts and an antenna 1,280 feet 
in height. It covers a radius of over a 
hundred miles. We have three other FM 
stations here but only one broadcasts 
programs direct from the FM studio; 
the other two offer AM duplicate pro- 
grams. 

"Is FM broadcasting going out as 
short wave did several years ago, or is 
this just a local condition? 

"I have bought over $200 worth of 
high -fidelity equipment consisting of 
amplifier, co -axial speaker, bass reflex 
inclosure, and FM tuner which it seems 
I won't need. 

"People here don't seem to appreciate 
high fidelity and look irritated when 
you tune in a program or play a record 
that goes up above 4,000 cycles. Most 
people seem to like a program with 
more natural bass than they do high 
notes." 

HARRY RANDALL 
Bessemer, Alabama 

Suggested by John Normrnt, Nor }York. N. Y. 

FEBRUARY, 1950 

11u 
ELECTRICALSCWOOL 

1950 PROGRESSIVE RADIO KIToNLY$14.15.a. 
ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY. 
YOU NEED NO ADDITIONAL PARTS. EXCELLENT FOR 

BACKGROUND IN TELEVISION. BUILD 15 RADIOS. . . . 

The PROGRESSIVE RADIO KIT will help you, if you want an EDUCATIONAL AND INTER. ESTING HOBBY, or if you want to get into a WELL- PAYING BUSINESS, or if you want to INCREASE YOUR KNOWLEDGE OF RADIO. 
Absolutely no knowledge of radio is necessary. The PROGRESSIVE RADIO KIT is the prod- uct of many years of teaching and engineering experience. The detailed instructions and quizzes are clearly written and illustrated, so that they can be understood by anyone between the ages of 12 and 80. 
The PROGRESSIVE RADIO KIT is not merely a collection of radio parts accompanied by a radio diagram. IT IS PRACTICALLY A RADIO COURSE, offered at a mere fraction of its real value. You will be taught to build radios in a progressive manner. First, you will build a very simple 1 -tube receiver. The next set is a little more advanced. Gradually you will find yourself constructing elaborate radio sets, and doing work like a professional radio technician. Every part is illustrated. EVERY STEP INVOLVED IN BUILDING THESE SETS HAS BEEN CAREFULLY 

PLANNED. YOU CANNOT MAKE A MISTAKE. 
Each of the 15 radios you will build operates on 110.120 volts, AC or DC. These sets have been designed to teach you the PRINCIPLES OF RADIO. Therefore, you will build a variety 

of circuits. The PROGRESSIVE RADIO KIT is EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER, TRANSMITTER, AND AMPLIFIER DESIGN. It is used in many Radio Schools and Col- leges in U.S.A. and abroad. It is used by the Veterans Administration for veteran training. 
Quizzes are provided as part of the PROGRESSIVE RADIO KIT. They will be corrected 

by our staff at no extra cost. 

ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING IRON 
FREE 1950 EXTRAS: SCREWDRIVER ALIGNMENT TOOL BOOK ON TELEVISION SPOOL OF ROSIN CORE SOLDER GENEROUS HANK OF WIRE MEMBERSHIP IN RADIO -TV CLUB 

ORDER YOUR PROGRESSIVE RADIO KIT TODAY, OR SEND FOR FREE "KIT- KATALOG" POSTAGE PREPAID ON CASH ORDERS. C.O.D. ORDERS ACCEPTED IN U.S.A. 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave.. Dept. RE -32 

Brooklyn 11, New York 

WANTED 
TO BUY 

Large and small quantities of new or 

used electronic government or manu- 

facturers' surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 

Bon No. F-2 c/o Radio Electronics 

25 West Broadway 
New York 7, N. Y. 

SAVING TECHNOTES 
Dear Editor: 

The Tcchnotes published in RADIO - 
ELECTRONICS are of permanent 
value and ought to be saved. I put mine 
right in the service data binder with 
the sets they refer to. 

I take a piece of white paper as tall 
as the binder and about 3 inches wide. 
The edge is pasted on the inside edge 
of the first page referring to the set. 
Then I cut out the Technotes as they 
are published and paste them on the 
paper. Next time you have trouble with 
a set, look in the data book. 

DAVID GNESSIN 
Columbus, Ohio 

SATISFIED CUSTOMER 
Dear Editor: 

I am writing to say how much I like 
RADIO -ELECTRONICS. I have subscribed 
to it now for some time. Like everything 
else written or done by man, it has some 
deficiencies; but, then, that is why they 
put erasers on pencils, is it not? 

I wish you would print a circuit of a 
tunable signal tracer. I built a simple 
one but would like to try one of the 
other type. 

K. MYERs 
East Liverpool, Ohio 

LtCA. II orts - - ------ 
Intensive 32 weeks' residence course in 

fundamentals of IRdusfrial electrical 
engineering. including radio and elec- 
tronics. Extensive laboratory, shop 

work, drafting. Prepares for electrical 
technician and engineering aides In 

GRILLE 

TU 

111:1ND 
STEEL 
n, 

"eotone RECTORY SPEAKER 
REPAIRS SINCE 1127 

POWER- PACRED .. 2/S N.P. UNIVERSAL MOTOR. I..E. SHA3OU11 . 11SV. AC /DC. REVERSIBLE! 
.0, 0C§ Shpg.. 

Shaft 
12 IWok e. Overall: 55.95 

eV ICY Walnut veneer. sÿ.59 front. Sing. wt. Ile en «r. 

NO TUSE.!!C WRIST 
diode; buIIt phone. 

MTT[WI.AII 
II- LIKE A WRIST WATCH. deyu!res errial 619$ 
Ìii 

t 
lu1a 4.4 S 121 i}nly 

I ID N 
112.00 sera.'. usv.00 G.E. Ica -279u . 59 VARIABLE CONDENSERS . . 2 gang. Super. or TRF 49 TV GLARE Fl INCREASE CONTRAST-RE- DI cE EYESTRAIN 7- -$.49; IIY -$.79: 12 -- 51.29: 12t a-- 51.39; 15-- 51.95; IB- 52.29: 20 -- 52.9g. 

STOP!! LOOK!! i SAVE!! With LEOTONI S 'It MR" RADIO EAR 1'S KIT.' 17 FULI. IY)t NDS ,d C!Hun new A dlsnlan led Radio A Electronic ,r OILS. TRANSFORMERS. WIRE. SPEAK. R ACCESSORIES. RESISTORS. CONDENSERS. ETC. hre.. ALL THESE ,.lip-. w. SI 1D..! e...y5 AND MUCH. M1'111 MI 11314 ALL 

EC-91154 IF, TRANSCEIVER Like new. e3.E OS ihng. wt. 38 lbs .... ..... ...A STEAL AT iii 83.1A CO A% PLUG I4- 3591 -ea. 5.23 
5 for $1.00 ALNICO MAGNET KIT . Her. BIock, L''. R1 9$ 

I !!E .Z. Kit of 10 ns.td. 9hpg. t. 2 IDS..... i+.l0 
O 9V.DC PANEL METER .. 21/2- SQ.. NEW ....51.29 
PUNCHED CHASSIS i COVER FOUNDATION (5 Cad. plated steel. Overall: 11x,- 91% '. Slip. WI. 6 IW .95 

WAY CONNECTOR SET . . PL -179 plug .role )ack -Dom g 
.45 

CLOTH- 12 -x14. B rdboard mtg : cut for 10. or 12. ap. kr. Rich WIne color - a 
-17 TUNING UNIT IBC -225 xYTRI. 2.3 Ye new 2.p 

PERISCOPES Reflector type. NEW 1.491 
MAST SECTIONS .. MS -49. 50. 51. 53 -.1-.a. 3.39 3 for 1.00 

RADIO HARDWARE TREASURE FIT 1. POUND .11' NUTS. SCREWS. LUGS. WASHERS etc. All 
X21 HANDY. 

SELF-SE 
2 IDs 

LING HINGED LID 49e wt. 

SPONGE RUBBER PHONE CUSHIONS -pair $ 25; 
-, r. for $1.00 
EXPERIM TUSKS . for Seralcer. Experi- menters, FIT, tested. Kit of 20 td. rcvé. "ivpes 1.00 
MIN. ORDER 92.00 20, Deposit Req. on all Cope Pit sae ad, .nm,-lent t ingr- a.xe.. refunded 

LtoDNS 
RADIO CO. o' eT Der street. 

N .w ro.w V. 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio servicing: alignment Small u; pen Self powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 

v. 
Low In cost Used by Signal Corps Write for Information. 

GENERAL TEST EQU!DMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

communications, power, manufactur- 

ing, business machines, sales, service. 

G.I. approved. 57th year. Enter March 

6. Sept. 5. Catalog. 
7542 AVENUE. 

SHING TO N 12. D. C. 

FEBRUARY, 1950 

Disc. Film, Marinette Recommit. auu name - 
;uenry measurement.. 

l 

training annulate. Motion Picture. 
Television an nerclsii Recording w ork. 

Approved for Vetere. 
HOLLYWOOD SOUND INSTITUTE. Inc. 
I040-ECerreependen 

ee'Cours sty Avail abl¡ 
Calif. 

Snowily 11 Veteran er Non -Veteran 
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Build Your Career! Become an 
ene IRa w IN MI 

s)6 

Brawarrn 

SENSITIVE - ideal for radio, TV 
and audio ements of AVC, 
AFC and FM discriminator veb- 
agesl 
FULLY SHIELDED - in metal caw 
with enclosed battery power sup- 
ply - ideal for accurate measure- 
ments in the powerful R.F. fields 
of transmitters! 
VERSATILE - hos polarity raver: - 
ing switch, m D.C. s -o I 
A.C. volts, D.C. current and res,. 
ance! 
ACCURATE - incorporates 1i- 
tolerance precision resistors tonti 
2% accuracy 41 2" meter in self -1 
regulating, stable push -pull VTVM 
bridge circuit! 
SELF -CONTAINED - completely 
independent of powe- line - use; 
it anywhere! LONG -LIFE BAT.. 
TERIES - last up to one ycar will. 
.anuel use! 
LUGGED - toughly mode to 
withstand abnormal abuse, with 
electronic circuit -meter protected 
against b ; unbreakable 

' meter face! 
COMPACT -.sire 91/2" high, 
61/4" wide, 51 /í' deep. Weighs 

19 lbs., including butteries. 

It's Sensational! 
RCA lottery Voltohmyst- m 
tube voltmeter and volt- ohm -mil- 
Hammeles combined - featuring 
self -contained long -lif battery 
power supply! 

The RCA WV-65A Voltohmyst is a 
highly accurate electronic voltmeter - 
ammeter- ohmeter for laboratory and 
on- the -fob testing! Supplied with 

1 -Mg. isolating shielded signal - 
tracing probe for measuring D.C. in 
presence of R.F.! 

RANGES a 
D.C. VOLTS - 0-3/10/30/100/300 - 

/1000 volts, input resistance 11 meg - 
ohms constant for all ranges 

A.C. VOLTS- 0/10/30/100 300 1000 
volts Lu 1000 ohms per volt 

RESISTANCE - 0.1K /IOK /100K /1 meg /10 meg 1000 megohms 
D.C. CURRENT -0. 3/10/30 /100 300 milliamperes, 0 -10 amperes 
RCA WV -65A Voltohymst complete with 1 -Meg. D.C. 3950 dynamic test probe and test leads, less batteries w7 
BATTERY KIT - Two 45V and four 112V, factory -fresh! 2.58 
WG -263 - RCA Crystal Probe, read R.F. voltages flat 8.95 to 100 megacycles 
WG -284 - RCA high -voltage probe, read D.C. volts 15.95 to 30,000 volts 

fo) 

Dtatrtewrers st Rodle A Eleche..4 Eq.dpenewg 
85 CORTLANDT STREET, NEW YORK 7, N. Y. 

WOrth 4 -3311 Cable: IERMRADIO 

OPPORTUNITY AD -LETS 
Advertisements In this intim cost 25e word for each insertion. Nme, address. and Initials must be included t the shone rate. Cash should accompany ell classified advert isemenn unless placed by an accredited advertising genty. No advertisement for lea than ten word. accepted. Ten percent discount 

x Nsurs. twenty percent for twelve lames. 4thirr- tionable or misleading advertisements not accepted. Advertleennmts for March, 11150. Issue, must reach 
us not later than January 24. 1950. 
Radio- Electronics, 25 W. Broadway, New York 7, N.Y. 

AMATEUR RADIO LICENSER. COMPLETE THEORY prevention for passing amateur radio examination. Home study course. American Radio Institute, 101 Wert 63rd St -. New York City. See our ad in Page 94. 
MAUAZL\ES (BACK DATESI -FOREIGN. DOMESTIC. arts. Books, booklets, subscriptions. pin -ape, etc. Catalog. 
10e (refunded). Cicerone's. 86 -22 Northern Blvd., Jackson Heights, N. Y. 

FRANK COTTO-UMAK, Wash. tus McMurdo Silver Test Instrumente for sale. Reasonable. 
Art reproductions exchanged for radio parts and books. Harry Cutler, 38, Tornay House, Hackney. London, Et, England. 

WE REPAIR ALL T1PES OF ELECTRICAL. INSTKU- ment., tube checken and analystre Hazleton Instrument 
Co. (Electric Meter Laboratory). 110 Liberty Street. New York. N. T. Telephon -BArch 7 -1231. 

crafter. National. 
NEW RECONDITIONED 

mmairlud, einoer,, 8áE, other receivers. tunen, television recel , transmitters, etc. Wholesale prices. Terme Shipped an trial. Liberal trade -In allowance. Write. Henry Radio. Butler. Missouri and 11210 West Olympic, los Angeles, California. 
BARGAIN HUNTING? RADIO SERVICEMEN WHITE SensaUaoal catalog. Henshaw Radio Supply. 3659 Trost Kansas City 3. Missouri. 
HERMAN LEWIS GORDON, REGISTERED PATENT Attorney. Patent Investigations and Opinions. Warner Building. Washington. D. C. 

LANCASTER, ALLWINE k ROMMEL, 436 IIUWEN Building, Washington, D. C. Registered l'aient Attorneys. Practice before United Stater Puent Mace. Valldlt, and Infringement inveulutinns and Opinions. Booklet and form 'Evidence of ConrepUnn" forwarded opon nouai. 
MAGAZINES -radio. electronic. etc. sold and nought. Landa. 15Th Leveret!. Boston -11, Mau. 
Young Englishman would like to contact Americans with view to exchanging Radio Magazines, Darts et, Is there anything you want front England? Jack McNamee, 91 Green Lane, Blackburn. Lanes. England. 
W'ANTEl) -SALES AGENT. Important nationally known manufacturer has developed lowest cost paging and alarm system now produced. Suitable for all medium sized fac- tories, offices, hospitals, retail store', restaurants, banks, etc. Our own salesmen cannot handle this product because th. cover different trade. Exclusive agent appointments wi made at once -prefer man with small sales organic. now covering alcove mentioned outlets. Liberal commi,_. and special discounts on samples. Write fullest qualill, lions to President, NuTone. Inc.. Dept. A 9, Madison A Redhank Roads. Cincinnati 27, Ohio. 
SNIPER8e'OPE A SNOOI'EBIRI'OPES wanted. Any eon utuon. Needed Immediately. Box F'1, Radio- Electranseo. 
25 W. Broadway, New York 7, N. Y. 
PHONOGRAPH RECORDS 15e. Catalogue. Paramount TO -313 East Market, Wilkes-Barre, Penna. 

TELEVISION -Bright and clear. Adjust present aerial. Build low -toit precision antennae. Instnletions, charts, diagrams, dimensions, plant Pree- Television satlms, kilowatts, tower height,. Proem) Company. Lumberton. N..1 

Fire Element T1' Yagl Ileums. High Band $6.75. Low Band $8.50. Aluminum Tubing, Etc. Willard Radcliff, Fostoria, Ohio. 

CRANIUM ORE!! (CARNOTITE) approximate A lb. 25.00. Rosuk, Herminle. Pa. 
Ali steel TV tarer -Shipped direct from the factory at or more. 10' Tt section. 

ngstownto'timtA. Towers. 1316adWiam Avenue. Youngstown 8, Ohlo` 

SURPLUS EQUIPMENT 
Trouble Shooting Manuals 

(Include Schematics) 

BC- 348-J, N, O SCR -522 t¡ 00 
BC -779 BC -610 i each 

Build Your Own Geiger Counter 
(See Radio -Electronics -Oct- 1949) 

1898 GAMMA COUNTER TUBES. Only _$9,87 

RCA Sound Power Unit. Usa 
as mike or reeve. $1.11 ea.; $2.22 pr. 

FL -8A Filter $1.37 
RCA Navy Head & Chest set $14.88 ea.; $21 00 pr. 
I -82 Selsyn Indicator, S" dia. -Brand New $3.95 G.E. 21101 Selsyn -Brand New $1,16 

Command Receivers 
BC -453 190.550 kc -New Orig. Cartons $12.95 
BC-454 3 -6 me -New -Orig. Cartons 6,95 
BC-455 6-9 mc- New-Orig, Cartons 615 

Brand New Sound Power Phones 
TS -10 Hand set $8.92 ea.; $17.60 pr. 

Include Postage with Orders 
Send for FREE Monthly Bulletin 

LECTRONIC RESEARCH LABS. 
1021 4 Callowblll Sf. Phila. 23, Pa. 

HandieChest 
Noma -Offic-Shop 
Stomps-Pins- Buttons- Washer, 
Bolts -Nuts. Nails -Screws - 

METAL CABINET 
ALUMINUM DRAWERS 

Er/task Buy,/ . 
...Money ,Back. 

uadariyce / 
SIZES DESCRIPTION 

Ì fiaf17itHMnrD 

5 iSLaii nous. 

marl cseDS 
stet lelt wRHD STEIL W 
INIIIrl FTuWTMY 

PRICES 

96gí{' 99.75 
19217 7iwii$15,75 
WI' P.xYALL-POSTAGE 

K.I 
c.r rav rM rf/a+. 

.a.v a,r !r J/. /J /+. 

nears INC. CO. 

RADIO SCHOOL 
DIRECTORY 

ADVERTISING INDEX 
Allied Radio Corporation 53, 67 Amplifier Corporation of America 72, 89 Walter Ashes Rodio Company 91 
Bell Telephone Laboratories, Inc. 73 
Boland i Boyce, Inc. 58 Boyce -Roche Book Company 59 
Brook Electronics 84 
Brooks Radio Dist. Company 88 Buffalo Radio Supply 81 Capitol Radio Engineering Institute 7 awe, Incorporated 

83 Cleveland Electronics, Inc. 69 
Cleveland Institute of Radio 22 
Communications Equipment Company 74 
Coyne Electrical School 85, 89 DeForest's Training, Inc. Il Editors and Engineers 74 
Electronic Instrument Co., Inc. 63 Electronic Measurements Corporation 92 Electro- Technical Industries 78 
Fair Radio Sales 72 
Federated Purchaser 84 
Feiler Engineering Company 80, 91 General Electronic Dist. Co. 57 
General Industries 

83 General Test Equipment Co. 93 Greenwich Sales Company ... 88 Greylock Electronic Supply Co. 87 
Heath Company 13, 14, 15, 16, 17, 18, 19, 20 Hickok Electrical Inst. Company . _ 79 Hot Nails . 90 
Hudson Specialties Company 86 Hytron Radio 6 Electronics Corp. 12 Instructograph Company 72 OD Mfg. Co, 84 Jensen Industries, Inc. 83 Jersey Specialty Company 97 
The Kelsey Company 96 
Lafayette -Concord 71 
La Points -Plascomold Corp. 86 
Lectronic Research Laboratories 96 
Leotone Radio Corporation 93 Liberty Electronics 91 
McGraw -Hill Book Co., Inc. 97 
The Macmillan Company 

. 97 Midwest Radio Corporation 70 
Murray Hill Books, Inc. 54, 55 National Rodio Institute 3 
National Schools 5 
Niagara Radio 65, 93 Oak Ridge Mfg. Company 10 Opportunity Adlets 16 
Plastics 6 Electronics Company 83 Precision Apparatus Company f0 
Precision Radiation Inst., Inc. 90 Progressive Electronics Company 93 

RADIO SCHOOL DIRECTORY 
(Pages 94-95) 

American Radio Institute 
Baltimore Technical Institute 
Bliss Electronic School 
Candler System Company 
Commercial Rodio Institute 
Commercial Trades Institute 
Deiehanty Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute 
Massachusetts Radio School 
Milwaukee School of Engineering 
RCA Institutes 
Radio -Television Institute 
Tri -State College 
Valparaiso Technical Institute 
YMCA Trade i Technical Schools 

Ouam -Nichols 87 RCA Victor Division Radio Corporation of America 
6, Inside Front Cover, Back Cover 

R R M Radio Company 90 
Radio Apparatus Corporation 69 
Radio City Product g 
Rodio Corporation of America 61 Radio Dealers Supply Company 92 
Radio Supply and Engineering 87 Radionic Equipment Corporation Be Raytheon Mfg. Company f0 
Howard W. Sams i Co., Inc. 9 
Senco Ra Incorporated 77 Sovereign Television Company 72 Sprague Products Company 4, 118 Sprayberry Academy of Rrdio,...Imide Back Cover Bill Sutton's Wholesale Electronics 74 

Sylvania Electric Products 21 
Technifag 80 
Tel -A -Ray 90 
Terminal Radio Corporation 96 
Tidbits Mfg. Co. 96 
Transvision 74 
United Surplus Materials 75 
Univers-ml G I Corporation 90 
University Loudspeakers 66 
Montgomery Ward & Company 

. 80 
Weller Mfg. Company 62 
Wells Sales 98 Wholesale Radio Parts Co., Inc. 82 

Print Your Own 
Cards. Stationery Ad rti i g Circolan end e ritlen. t... money. Print for Coma:., Geod Protest 

11 toy mica .. u.ve n mepdnt.ncP. Rai.rn orl en I,Y. rurr.,. a. t 
tëút 

rr`Iali tl .0I. rely. s'dt. 
KELSìE YrPCF'.SES, P97. Meriden, Conn, 

RADIO -ELECTRONICS for 
www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 
300 Ohm T.V. twin lead 

Transmission Wire 
at World's Lowest Price 

SUPER DISTRIBUTORS 
WANTED! 

Who are now covering 
Dealers and Installers. 

Valuable EXCLUSIVE 
Territories still available 

To Live organizations 
To act as our Super 

Representatives in many States 
To sell to Distributors and Jobbers 

Jersey Specialty Co. 
Manufacturers of Wire Products 

Little Falls. N.J. 
Phones: L.F. 4- 07844404 -1405 

-Just out! New 10th Edition! 

RADIO OPERATING 

QUESTIONS and ANSWERS 
-to help you meet NEW 

F.C.C. Study Guide 

Requirements 

ByJ.L.No g 
gap'roieor, Rorke Klrrtronlea 
n'albr Hervey Junior College 

539 pages $5.00 

WERE is the information you need to help you pass 
any clan of commercial radio operator's exami- 

nation, the correct answers to the approximately 1500 new 
examination questions listed 
in the FCC Study Cuide, 
Elements 1, 2, 3, 4, 5 and 
6, revised July I, 1948, and 
element 7, effective Jan. 3, 
1950 PLUS the an- 

era to the FCC supple- 
mentary listing, including 
the new element 7 for air- 
craft radiotelegraph opera- 
tor's license. 

Just Published 

BASIC 
TELEVISION 

By B d Grob 
laatrartor,KC! tn"hrte 

An A -to-Z manual 
for everyone concerned 
with TV receiver in- 
stallation and servicing. 
Elaborate trouble- shoot- 
ing charts show symp- 
toms, and cures for 
over 50 common TV re- 
ceiver problems. Simpli- 
fied diagrams, drawings 
and photographs illus- 
trate every topic. 592 
pages, 86.50. 

- CONTENTS - 
Basle Radio Laws Ras 
ale Theory and Practice 

Radiotelephone Ad- 

need 
Radiotelephony 

Radio Telegraph 
Ad d Radiotelep 

raphy Aircraft Radio- 
telegraphy 

SEE THEM 10 DAYS FREE 

McGraw -Hill Book Co., 330 W. 42 St., N. Y. C. 111 

Send me book (s) checked below for 10 days' examination 
on approval. In 10 days I will send remittance, plus few 
cents for delivery, or return [rook ( s ) postpaid. (We pay 
for delivery if you remit with this coupon, same return 
privilege.) 

ono', Uae10 INO Q. & A. WOO 
Gross BASIC TELEVISION SS SO 

Nome 
Address 
City Zone ....State 
Company 
Position 

This offer applies to U. S. only RC -2 -50 

FEBRUARY, 1950 

Book Reviews 

FUNDAMENTALS OF ELECTRIC 
WAVES, second edition, by Hugh Hil- 
dreth Skilling. Published by John Wiley 
& Sons, Inc., New York, N. Y. 6 x 91/2 
inches, 245 pages. Price $4.00. 

Students of radio have long been 
aware of a gap between the nonmathe- 
matical or slightly mathematical tech- 
nical text and the one which assumes 
that the reader has become suddenly 
well grounded in Maxweli's equations 
and proceeds to deal with propagation 
theory on that assumption. Here at last 
is a book that bridges that gap. Writ- 
ten for the use of senior electrical en- 
gineering students, it is so planned as 
to meet the requirements of those who 
have no previous knowledge of electro- 
magnetic theory, but have a good 
grounding in college mathematics and 
physics. Conversely, it will be extreme- 
ly useful to the radioman who has dis- 
covered that a knowledge of calculus 
does not prepare him to understand 
radio propagation theory. 

Such heretofore esoteric terms as 
"curl" and "divergence" are explained 
and illustrated with drawings. 

The earlier part of the book deals 
with electrostatic and electromagnetic 
fields, leading up to Maxwell's hypothe- 
sis (in chapter VII). Chapters IX to 
XIV are given over to plane waves, re- 
flection, radiation, antennas, wave 
guides, and waves in the ionosphere. 
The mks system of units is used. 

RADIO TUBES, by E. Aisberg, L. Gau- 
dillat, and R. de Schepper. Published by 
the Societe des Editions Radio (Paris, 
France.) 8'k x 5% inches, 156 pages. 
Price 385 francs. 

A novel work, this little book is really 
a tube manual (though the authors 
are careful to point out that it should 
be considered complementary to, rather 
than superseding, standard manuals). 

The book consists of 858 schematic 
diagrams, each showing a standard 
European or American tube in a cir- 
cuit suited to it. All pertinent voltages 
are given, together with currents when 
considered expedient. Maximum input 
and output signal voltages are often in- 
cluded. Characteristics such as plate re- 
sistance, amplification factor, and the 
like are included in a little table in an 
upper corner of each schematic. Typical 
values of plate, cathode, and other re- 
sistors are also given in the schematics. 
Most tubes are illustrated with one dia- 
gram, but some with widely differing 
applications have two, and the 6L6 has 
five. 

Written in the international tongue 
of the schematic diagram, the text of 
the book is understandable to all read- 
ers. Explanatory prefaces in five lan- 
guages are included. 

While the exact field likely to be cov- 
ered by the new book is not entirely 
clear, it is certain to be in demand by 
the experimenter (for its more than 
800 circuits, if nothing else) ; the en- 
gineer, who can compare applications 
at a glance and also by service tech- 
nicians and others who have to deal 
with equipment using European tubes. 

WHAT IS YOUR 
PROBLEM? 

You will 
find the 
answer 

in 

ad ° 
avt a the°` 

A Handbook of 721 

97 

problems AND SOLUTIONS 
Sava time and Iroubl 
and electronic heading 
for quick reference. 
step -by -step solutions 
rdonly arising in work 
plia, antennas. ampli 
etc. If you are ever "s 
you need a check on 
want to refresh your in 
use for a certain pro 
answer quickly end ea 

Geed practice for you 
shows you how to soly 
mathematics in the F 
licenses of all classes. 
handbook for practice 
ease. speed and accurac 

. Arranged under radio 
and completely indexed 
ese problems give you 

o every problem corn- 
on receivers, power sup- 
ers, rubes, transmitters, 
ck" on a calculation; if 
our figuring; or if you 

coy on the formulas to 
em -you will find your 
7y in this book. 

FCC exams. This book 
every problem requiring 
C STUDY GUIDE for 
ou will find no better 
solving problems with 

. $6.00 

Just 

Published 

tetiGfl 

AND WHY'S in the practical 

terms of operation & servicing 
This book explains the theory as well as the 
techniques of television construction, operation, 
and servicing in the clearest, most practical 
terms. It gives the radioman all the basic infor- 
mation he needs to meet the increasing demand 
for skilled television technicians. It shows how 
and why all modern equipment operates; in- 
cludes all the essential mathematics and espe- 
cially good material on antennas. 37.00 

SEE THEM FREE 
g 

IThe Macmillan Co., 60 Fi Ave., New York I1 

IPlease send me a copy the books checked 
below. I agree to remit In full or return the 
books within ten days wi ut further obligation. 

Radio B Televisio Mathematics, $6.00 
Television fer Rad omen, $7.00 

ISigned 

fAddress 

I 

I 

I 

I 
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RADIO-ELECTRONIC 
Components by the Thousands! 

6 OUTSTANDING VALUES 
FROM WELLS' FAMOUS STOCK 

B -L Auto Radio Filterpac 
and Battery Eliminator 
Replaces storage battery for auto radio test 
bench or for sales demonstration. Supplies 10 

amps O.C. continuous or I S amps D.C. inter. 
, 

mitten, at 6 volts. Long life B -L selenium Ret- /! 
Mier. Brand new. I I I V. A. C. Save on our 
low price of only 532 0. 

Heavy Duty Blower 
Centrifugal type blower for cooling your 
transmitter or dark room. Adjustable air 
control. Capacity 100 CFM. 115 VAC. Price 

only $12.95. 
Junior Centrifugal Blower with 25 CFM 

capacity- 56.95. 

S Meter 
Add an S meter to your receiver at low cos 

High grade S mil movement. 2 inch barre 
Only 51.25. 

Servo Amplifier 
Beautiful 7 tube amplifier complete 
with 6 relays for servo system opera- 
tion. Parts alone worth several times 
our low price. New in original packing 
-only 511.95. 

Fractional H. P. Motor 
Perfectly built, silent running motor origi- 
nally built for ART /13 tuner. 3900 RPM. 
1/20 HP. Instructions for operating on 115 
VAC. Makes a fine sewing machine motor. 
Priced very low at 57.95. 

Circuit Breaker 
25 Ampere circuit breaker protects your 

equipment in case of overload. Ideal 

for replacing household fuse boxes. 

Price only $1.95. 

WELLS 
TUBE DEPARTMENT 

Brand new, standard make tubes by the thousands are ready for 
immediate delivery at the lowest prices in our history. Check this 
list for exceptional values. 

TYPE PRICE EACH 
0440 50.95 
014 .45 
IA5GT .65 
11122 4.35 
11123 7.50 
11542 5.25 
1C5GT .65 
IDIOT .95 
IE7GT 1.95 
1E711 1.95 
1r:6 .65 
IIA .75 
1 LC6 .75 
1NSGT .75 
1N21 (CrryyssttaalI Diodes .65 
IN2IA (Crystal Diodes .95 
1 N21B (Crystal Diode .95 
1 N22 (Crystal Diodes .80 

I N23 (CrysW _Diode) .80 
l \23Á (Crystal Diodes .85 
1N 27 (Crystal Diode) .85 
1N29 (Crystal Diode) .85 
IQSGT .85 
1R4/1294 .65 
ISS .70 
1T4 .75 
2A3 1.05 
2A7 .85 
2Hí .75 
2H22!GLS59 3.75 
2('22;7193 .15 
2('26. .15 
2C28Á .45 
2031 .55 
2J21Á IIA5 
2J22 9.85 
2J26 8.45 
2rí27 12.95 
2J31 9.95 
2J32 14.85 
213.1 18.95 
2J34 1750 
2J37 13.85 
2J38 6.95 

2I4Á 12.95 
2J81 27.50 
2Y3G 1.20 
2X2/679 .65 

3822 2.65 
3H24 1.75 

3HPI 

3.65°755 

3C24/24G 
3/08/1299 
3E29 4.95 
3F% 2.95 
3FP7A 4.95 
3GPI 4.50 
311P7 2.95 
3Q5 .90 
3.s4 .75 
RF.L-5 14.95 
.5.APl. 3.95 
515P1 7.75 
514P4 3.95 
5('PI 3.75 
SÚ21 24.75 
SF% 3.25 
.Sr:P1 4.95 
511P4 4.75 
5J:3 13.45 
.5129 13.45 
.ílt /CY .95 
e-1 .35 
I:7 .35 
A3 .95 
aÁ8 .75 
EÁ87 .95 
'ACT .90 
EARS .80 
I;AK6 .80 

TYPE PRICE EACH TYPE 

6114(1. .95 21D7 
30 67 

.95 30 OHR 
aB8 E6 .65 33 
6C1 .40 34 
e-6 .70 RK-34 
úC21 19.25 :45Y4 
6178 .60 36 
6ES .70 37 
lí}'6 .60 3N 

61:8(1 80 39/44 
61 {8 .45 45 

615 ,45 46 

EFSO; 

618 
T 

.90 
5760 6Jx:T .70 -2 fJW ì .95 NKR 

sKT .55 76 
fiL7 .75 
657 .75 VR 
6R76 .75 }O 
88A7 $0.65 F(: 
6SC7GT .70 13V 
B.SFS. .65 N9Y 
ANìl .65 YR 
6S147 .40 VR 
8A,17GT .60 1008 
6$K7GT .60 FG 
BSL7GT .60 Yß-105 
85N î1:T .80 5'U 
M9Q7GT .60 1148 
rtiR7 .60 IIîZ3 
6097 .60 5T 
6Ú7G .85 VT127 
65'n(:T .75 {'ß 
6Y6G. .75 VTISB 
7_7 -Il Ball.act .35 }'í:_I72 
7A4 .60 2USB 
7A7 .60 211 
;B4 .60 2I5Á 
7C4/1203Á .40 r21Á 
;EB .60 23110 
;F7 .70 26NÁ 
7H7 .70 304111 
7K7 .70 304TL 
7L7 .70 3UV 
îN7 .70 3I8Á 

710 
350H 

to .45 351C 
IOTI Ballast 50 3r1Á 
COT .45 3718 
I2Á6 .25 388A 
11°2241616 IT .25 393A 
12AH7GT 110 3{I5Á 
1202 .50 
12f'Sf:T .65 417A 
12H6 .40 I34Á 
1215(ìT AO 1 

12J;GT .70 450TH. 
12X5 .65 
12äF7 .70 527 
I2ä(:7 .65 
12íH7 .40 

532Á/I832 
%'NL7(ìT .60 (;_59 
12äQ7(T .60 
12äR7 .60 
12XA25 -2-amP 

TltnRar 2.10 

13-4 Ballast .35 
11118 .75 
1511 1.20 
REL-21 2.75 
23104 Ballast .45 
RK24 1.75 
244 

16755 

25ZBGT 55 
26 
27 .50 

FRICE EACH 
.40 
.75 

-07) R'alkie. .75 PIT-67) .. 
(VT-33) Talkie.... .75 

.35 

.45 

.65 

.40 

.40 

.40 

.35 

Spite .50 

.75 

VT250 .45 
.65 

L7 1.05 
1.75 

-73 1.25 
.55 

$0.55 
-7A .6! 

.45 
-SIA 2.95 

.80 

.40 
-90 .6! 
-92 .6S 

2.75 
-106 9.75 

.BS 
-111.9 .55 

1.20 
.SS 

-127 British.... .35 
-A (Triode) 2.95 

-16p .50 
14.95 
19.75 

1.45 
(VT4C) .60 

1.75 
2.10 
1.20 
2.95 

5.75 
1.7$ 
4.25 

.75 
5 2.55 

14.96 
.95 

,8! 
7.95 

4.65 
4.95 

MX408U .40 
14.50 
3.40 

/6A 1.56 
17.9! 

/;tA 2.55 
9.95 

580 9.95 
531 12.95 

3.55 
3.75 

KU-6l0 7.45 
IY -0le 1.05 
OOH 7.95 
COC 7.95 
OOD 7.95 
02A 2.95 
03A 3.95 
MA 1.75 
Or5Á 265 
07A 17.50 
70Th 19.50 

î0RÁ S 4.95 
î1UÁ 2.43 
713A 1.55 

TYPE PRICE EACH 
714ÁY 3.90 
7158 9.75 
r17Á .65 
721A 3.73 
723ÁB 14.9tí 
í24A 4.25 
724K 4.25 
I25Á 995 
726A 17 43 
í30A 1095 
1+01 SO 

MIA 70 

$03 5 2s 
604 995 
reS 5 95 
N07 1 T5 
flOA 1 65 
HI 2 35 

$12 785 
1414 3 75 
NIS 285 
8211 75 
Á29B 495 
830B 395 
f434 575 
107 t 65 

939 S 325 
NII 50 
M3 50 
7151 39 00 
kilo 240 
X61 29 29 
N6/ 45 

565 255 
8866A 1 30 
969 19 95 
NBgN 227 25 
972A 45 
874 195 
872 1 95 
930 Photo Tube.. 1 00 
954 45 

955 55 

956 50 

957 45 

959 b5 
991 (NE -16) 30 
1005 35 
1145 35 
1201 75 
I203Á 7C4 105 
1616 125 
Ifi19 45 
1624 125 
1625 45 
1626 45 
1629 40 
1630 395 
1638 90 
1611 /ßK-810 75 

2051 75 

719:1 30 
S011 225 
f1012 3.25 
11020 325 
N4125 675 
91101 65 

TM103 45 

9ftU3 60 
b 

90UB 40 

391 11Á 45 

NEON BULBS 
NF 11 $0.24 
N &18 .24 

NE-20 .(K 
NE-21 .24 
NE-48 .24 

Distributors: Our standard distributor arrangement applies on these items. 

JUST OUT! CATALOG H500 
Manufacturers, Distributors and Amateurs 
write for the brand new Wells Electronic 
Catalog H500. Full of tremendous values in 
highest quality components. 

WELLSOrder directly from this ad or through your local Parts Jobber. 

f/1LEfe INC. 320 N. LA SALLE ST., DEPT. Y, CHICAGO 10, ILL. 
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YOU Need My PRACTICAL Training to Make Money in 

ISIOtt 
ELECTRONIC-St 

Learn at 

HOME 
IN YOUR 

SPARE TIME 

Rodio Parts and Equipment ... 

NOW IS THE TI 
Fast Growing Indu 
Fine Paying Job Or 
If you want to get into Radi 
you owe it to yourself to get th 
trained hundreds of men to 
nicians -and I'm ready to do 
goal is a fine paying job in 

E To Get Into This 
try -Prepare For A 

Your Own Business! 
Television and Electronics .. . 
facts about my training. I have 
cane outstanding service tech - 

he same for you. Whether your 
e of Radio's many branches- 

or a successful Radio and Tele ision business of your own -you 
need Me kind of training I off r! My training is practical and 
down to earth. YOU NEED E PREVIOUS EXPERIENCE. 
You'll be astonished at your apid progress. I start you with. 
basic fundamentals and give y u plenty of practical shop-bench 
training with many kits of par 1 send you. This is the training 
that sticks with you and mak money for you on the job! 

Get Paid For Spare Time While Learning 
Soon after you start training I send you my famous B 
you how to make money in spare time doing interestin 
and valuable equipment you get while training with in 
these 8 big kits of Radio parts and equipment and help 
ful 6-tube superhet radio, a 16 -range test meter, plus 
for Radio and Television servicing. You will perform 
while training. You will learn about Television -so t 
into this fast growing, profitable field. I also send you 
diagrams and my book telling exactly how to set up 
shop. 7 want you to learn all about my training -and th 
mail the coupon below for my two big FREE Radio b 
nobody will call on you. The important thing is to act 

ALL KITS ARE YOURS TO KEEP 
Each of the hundreds of Radio parts and other items I send my students is 
theirs "foe keeps." You may use this equipment In your Radio and Televisb,n 
service work and save many dollars by not having to buy expensive "ready - 
made' test equipment. Each of my s kits will help you advance and learn 
important steps in Radio and Television servicing. 

CALVIN SKINNER 
of New Orleans, La. 
tells us he makes $5 to 
510 In spare time re- 

nowl 

ng 
lsor working with 

his own Television set. 

My Training Includes: 

Radio Servicing 
Television 

F M Freque 
Modulationcy n 

Public Address 
and High 

Frequency 
Applications 

NS IS LW ISSSEI 

arIMO 
ELE 

TE 

D.SAUCIER 
of Coloma. Mich. re- 
ports that my training 
has made it possible or 
him to repair large 
numbers o! Radio and 
TelevLxioi. receivers. 

INESS BUILDERS that show 
Radio jobs. Look at the useful 

(illustrated at left) -I send you 
you build step -by -step a power - 
other mighty. useful equipment 
ver 175 fascinating experiments 
at you will be qualified to step 

any valuable service manuals, 
our own Television and Radio 
t is why I urge you to clip and 
ks. I employ no salesmen -and 
ow and get the facts. 

HAV = A BUSINESS 
OF YOUR OWN 

A profitably Radio and Telcvisicn Service 
Shop may . started with little capital. I 
will show y u how to get started and how to 
build your mall business. At left is pictured 
one of my raduates, Mr. Merrit C. Sperry 
of Fairmo , Minnesota in his own shop. 
The way is !so open for you to build a good 
SERVICE IUSINESS FOR YOURSELF. 

RADIO AND TELEVISIO 
INDUSTRY BOOMING 

You couldn't pick a better time to get into Radio-Tle- 
vision and Electronics. New Television stations are g. ng 

on the air to serve every major city- hundreds of ew 
AM and FM Radio broadcasting stations are also on he 

air to serve practically every community in America. All 
this creates new and bigger opportunities for the trai ed 

man who knows Radio -Television and Electronics. G ud 
Radio and Television service men are needed NOW! 

These Two Big 

FREE! Radio Boks 

Just mail coupon for a FREE 
sample 8 way berry Lesson and 
my big 1 REE book. How To 
Make Money In Radio-Television 
and Eke ronids.' Learn why my 
really practice! training Is best of 
all for you. Discover what's 
ahead fcr you in the fast moving 
Radlo- relevislon and Elec- 
tronics xldustry. No obligation. 
Don't relay -the future is too 
Important to you. Mall the 
cooper now -and count on me 
for fast action. 

SPRAYBER 

VETERANS 

THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

SPRAYBERRY ACADEM of RADIO, Dept. 20-F 
111 North Canal St., Chicago 6, III. 
Phrase ru 1. my FULL rugie,, of "I ow To Make \Ioney In Radio- 
Television and Electronics" and " ow To Rend Radio Diagrams 
and Symbols." 

Name 

Address 

City. . 

Age 

State 

( ) Check here if y u are a Veteran. 
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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

I 

ANOTHER MILESTONE IN 

...the new RCA -16GP4 short 

metal -cone kinescope with 

"Filterglass" face plate 

RADIO CORPORATION of AMERICA 
ELECTRON TUNIS HARRISON. N.J. 

h'ùi ì*re 
UNCEASING RESEARCH in television tubes by RCA 
engineers is responsible for the development of the 
new, short 1 6GP4 metal kinescope. 

This 16- inch -diameter tube is actually 5116" shorter 
than the 1OBP4 ... nearly 5" shorter than the 16AP4. 
Thus, greater flexibility and compactness is made possi- 
ble in receiver and cabinet design. 

Also, a superior picture is realized from the RCA 
"Filterglass" face plate. Picture contrast is improved 
by minimizing the effects of reflected room light, and of 
light reflections within the face plate itself. 

RCA's engineering leadership adds value beyond 
price to the RCA tubes you sell. And you benefit directly 
from this continued research by the new enterprises 
which it creates. 

Always keep in touch with your RCA Tube Distributor 
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