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exclusive ./Kw MIDWEST 
E LECTRI K-SAVE R 
Slashes Radio Current .C;ilTs IN HALF 

NEW 

1937 
A/R 

TESTED 
5 WAVE BANDS 

The Electrik -Saver is today's most 
sensational radio feature. It cuts radio 
wattage consumption as much as 50% 
and results in Midwest 16 and 18 -tube 
radios consuming no more current 
than an ordinary 7 or 8 -tube set. 
This feature enables the "Air Tested" 
Midwest to operate on low line voltages -as 
low as KO volts! In addition, the Electrik -Saver 
increases tube life, reduces strain on the set, 
eliminates repair bills and makes for n utre 

, I,.i..tcnt and gloriously realistic reception. 

SAVE °ó5O% 
DIRECT FROM MIDWEST FACTORY 

11 O middlemen's profits to pay! Buying 
direct from the Midwest factory makes your 

radio dollar go twice as far. See for yourself that 
Midwest offers you greater radio values -enables you to 
buy the more economical factory -to -you way that scores of 
thousands of radio purchasers have preferred since 1920. Never 
before so much radio for so little money! Why pay more? The broad 
Midwest Foreign Reception and Money -Back Guarantees insure your 
satisfaction. You get 30 days FREE trial in your own home! 

Once again, Midwest demonstrates its 
leadership by offering the world's most 
powerful and most beautiful ALL - 
WAVE 16 -tube, 5 -Band Radio. A 
startling achievement, it makes the 
whole world your playground. Power- 
ful Triple -Twin tubes (two tubes in 
one]) give 18 -tube results. This 
advanced radio is a master achieve- 
ment, a highly perfected, precisely 
built, radio -musical instrument that 
will thrill you with its marvelous super 
performance ... glorious crystal -clear 
"concert" realism ... and magnificent 
foreign reception. The Dual Audio 
Program Expander gives a living, 
vital realistic quality to voice 
and musical reproduction. Before 

you buy, 
write for the 
F R E E 
40 -page four 

85 ADVANCED 1937 FEATURES 
'I his Super 1)eLuxc .Vid,est is su 
powerful, so amazingly selective, 
so delicately sensitive that it brings 
in distant Iorcign stations with full 
loud speaker volume on channels 
adjacent to powerful locals. Scores 
of marvelous Mid west features, 
many of them exclusive, make it 
easy to parade the nations of the 
world before you. You can switch 
instantly from American programs 
. . . to Canadian, police, amateur, 
commercial, airplane and ship broad - 
casts...to the finest and most fascinating 
foreign programs. The new Midwest 
Tuning System, for example, shows you 

exactly where to tune for \ 1 /,, foreign stations ... while 
,. 

Automatic Aerial Adap- 
'\ Lion triples the number 

11, of foreign stations that 
color -4 can be secured and 
1 9 3 7 MIDWEST USES LESS doubles the excitc- 
catalog CURRENT THAN AN ment and joy, of 
TODAY. ORDINARY LIGHT BULB short wave tuning. 
With a Midwest, the finest entertainment the world has to offer 
is at your command. It is preferred by famous orchestra lease 
musicians, movie stars and discriminating radio purchasers 
everywhere. It enjoys an increasing world -wide sale because 
it outperforms ordinary receivers costing twice as much. 
You can order your Midwest "Air -Tested" radio from the 
new 40 -page catalog with a. much certainty of satisfaction 
as if you were to come yourself to our great factory. (It 
pictures the beautiful 1937 radios ... in their actual colors!) 
You pay as little as 10e a day. Three iron -clad guarantees 
protect you: (I) A Foreign Reception Guarantee - 
(2) Absolute Guarantee of Satisfaction - (a) One. Year 
Warranty. Fill in and mail the coupon NOW I 

COMPLETE 

GIROT 
THERTR 
sonic 

) SPEAKER 

Only 
MIDWEST 
gives you 

16TuBEs 
5 WAVE BANDS 

9To2200 METERS 

ELECTRI K SAVE R 

E' PUSH BUTTON 
TUNING 

AUTOMATIC 
AERIAL ADAPTION 

DUAL AUDIO 
PROGRAM 

EXPANDER 

30 DAYS 

FREE 
TRIAL 

TERCIISLAS IOADAY 

MY MIDWEST HAS 

UNEQUALLED BEAUTY 
OF TONE AND SHARP* 
NESS OF SELECTIVITY. 

6 /en 6iaq 

CONGRATULATIONS FOR 

CREATING THE MIDWEST. IT 

BRINGS IN WONDERFUL 

FOREIGN RECEPTION. 

Rubino!! 

MIDUIEST RADIO CORP. 
DEPT. C-12 >f,---=,N: CIOCIOOHTI, OHIO, U.S.R. 

Established 1920 Coble Rddress Om!RRCD...RII Codes 

MAIL COUPON TOOAY/ot 
Wee 30DAY TRIAL OFFER 
4.ed 40PAGE FOURCOIOR7Pee CATALOG 

MIDWEST RADIO CORPORATION 
Dept. C -II, Cincinnati, Ohio 
Without obligation on my part, send me 

your new FREE catalog and complete 

details of your liberal 30 -day FREE 
trial offer. This is NOT an order. 

Name 
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Town 

Sec.-el offer and 

pricer prevail 
only when dealing 

direct with factory 

by mail. 

State 
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OPPORTUNITIES' 
are many 

for the Radio 
Trained Man 

Don't be an untrained man. Let me show you how to get your start 
in Radio -a fast growing, live money- making industry. 

Prepare for jobs as Assembler, Inspector and Tester -Radio Sales or 
Service and Installation Work -Broadcasting Station Operator -Wire- 
less Operator on a Ship or Airplane, Talking Picture or Sound Work - 
HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

12 Weeks of Shop Training 
Pay Your Tuition After Graduation 

We don't teach by book study. We train you on a great outlay of Radio, Television and Sound equip- 
ment-on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, 
Talking Picture and Sound Reproduction equipment, Code and Telegraph equipment, etc. You don't 
need advanced education or previous experience. We give you -RIGHT HERE IN THE COYNE 
SHOPS -the actual practice and experience you'll need for your start in this great field. And because we 
cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks. 

TELEVISION and TALKING PICTURES 
Television is coming. Soon there may be a demand for THOUSANDS of TELEVISION EX- 
PERTS! The man who learns Television now can have a real future in this great new field. 
Get in on the ground -floor of this amazing new Radio development! Come to COYNE and 
learn Television as it should be learned on Television equipment. Talking Picture and Public 
Address Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field 
which is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio 
Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 

ARRANGE TO FINANCE 
YOUR TUITION 

I am making an offer that is the most unusual ever 
made by a school. I'll take you here in my shops and 
give you this training and you pay your tuition in 
small monthly payments extending over an 18 -month 
period, the first payment to be made 5 months after 
you start school. I know a lot of honest fellows haven't 
much money these days, but still want to prepare 
themselves for a real job, steady work and better pay. 

Mail coupon for all details of this "Pay Tuition 
after Graduation Plan." 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

To assure your thorough preparation for a prosperous future, I In- 
clude -at no extra cost additional instruction in Electric Refriger- 
ation, Air Conditioning and Diesel Engines, taught by personal 
instruction and actual work on real equipment. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build and service radio 
sets. You get training on real Broadcasting equipment. You con - 
struct Television Receiving Sets and actually transmit your ownTele- 
vision images over our Television equipment. You work on real 
Talking Picture and Sound equipment. You learn Wireless Oper- 

Ming on Actual Code Practice apparatus. We don't waste time 
on useless theory. We give you the practical training you'll need for 
your start in Radio -in 12 short, pleasant weeks. 

MANY EARN WHILE LEARNING 
You get Free Employment Service for Life. And don't let lack of 
money stop you -my plan makes it possible to get Coyne training 
with very little money. Many of our students earn part of their 
living expenses while going to school and if you should need this 
help just write to me. Coyne is 37 years old. Coyne Training is 
tested -proved beyond all doubt. You can find out everything 
absolutely free. Just mail coupon for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

Coyne Electrical School 
500 S. Paulina St., Dept.6G -8H, Chicago, Ill. 

Mail Coupon Today for All the Facts sss=== =11111111M1 

- H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
soo S. Pauline St., Dept.66 -SH, Chicago, Ill. 
Dear Mr. Lewis: -Send me your Big Free Radio Book, and all 
details of your Special Offer, including Electric Refrigeration, Air 
Conditioning and Diesel Training and your "Pay After Grad- 
uation" offer. 

Name 

Address 

City State 

Please Say That You Saw It in R .oio -CRAFT 
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ANNUAL RADIO SHOW NUMBER -(OCTOBER ISSUE) 
At the Radio Show in New York this coming September 
will be shown all the new radio receivers and components 
you will soon thereafter see advertised for the Fall and 
Winter trade. Read about these new developments in the 
forthcoming annual RADIO SHOW NUMBER. Your news- 
dealer will have your copy September I. 

Every up -to -date radio man, whether he is an engineer, 
Service Man, experimenter, amateur or P.A. specialist must 
make it his business to know about the new radio sets, 
amplifiers and other devices as soon as they are available. 
RADIO -CRAFT is the ideal medium -whatever your spe- 
cialty may be; read it every month and keep on your toes! 
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WITWGERNSBACK OFFICIAL RADIO SERVICE MANUALS 

1935 
OFFICIAL'"" 

RADIO SERVICE 

MANUAL 

Complet. Dowser 

1934.1935 RAI. ;me...' "',,. 

Full Radii) Sérvice Guide 

Just as we say -"Be prepared to meet all radio servicing emergencies with t e .ernsback Official Radio Service 
Manuals." You never kr use when a servic, job requires that "extra" . :;I al ten ttun, It nli. :hl inean the 
difference between doing the job or losing it. You're safe if you have on h mil the GERNSBACK MANUALS 
-- either for regular service work or for servicing auto- radios. (.et your espy today! 
No other radio book is comparable to the n,w 19 °5 OFFICIAL RADIO SERVICE MANUAL. In contents, in 
style of printing, in grade of paper, in illustrations, there has never been published such a comprehensive 
volume. 
This Manual contains over a thousand pages--yet it is only 11j inches thick because it is printed on a special 
Bible stock which is an exceptionally good stock, yet one of the thinnest and most durable papers. This 1935 

Manual is the most authentic and elaborate service guide ever used in the radio industry. 

contents of the 1935 Manual 
icing instruments. The cumulative index is even Over 1,000 pages full of diagrams and essential in- 

formation of manufactured receivers -only data of 
real use in servicing is included. This new Manual is 
really portable since it is extremely thin and light as 
well. Volume V. continues where the preceding 
manual left off. Many circuits of old sets are in- 
cluded. Service Men know every set has certain 
weak points which are really the cause of trouble. 
Wherever the information could be obtained, these 
weaknesses with their cures are printed right with 
the circuits. This is an entirely new and valuable 
addition to the Manual. All the latest receivers 
are included -all -wave sets, short -wave sets, auto - 
radio seta, midget and cigar -box sets, etc.. as well as 
P.A. Amplifiers and equipment, and commercial serv- 

SET SERVICING 
Service information 
found in the Manuals 

u ers all types of 
radio receivers. The 
material is extremely 
valuable to Dealers 
and Service Men. On 
many diagrams ai,- 
pear voltage reading, 
of tubes, socket con- 
nections. transformer 
data, alignmen de- 
tails. and other serv- 
ice notes. 
PUBLIC ADDRESS 

The pages on P. %. Iu- 
.tallation will be hell,. 
ful to Service Mou 
and P.A. sprcialist,. 
Stich prominent fea- 
tures as class A and 
if amplifiers -single 
and dual channel sys- 
tems - attennators, 
and mixers - super- 
power stages-pream- 
plifiers and other corn. 
nnercial devices for 
P.A. work are inelud- 

I 

ALL -WAVE 
RECEIVERS 

Information relative 
to short -wave receiv- 
ers have found their 
way into the Manuals. 
For these standard 
manufactured set s. 
wherever p oi s i bl e. 
.rmplete aligning il - 

rails for all wave 
bands are included in 
addition to the servie. 
material listed for 

her sets. 

AUTO -RADIO 
RECEIVERS 

:151 ncaiLdde service 
n i formation un new 
:utreradio sets has 

been included. From 
this data alone Serv- 

-e Men could derive 
officient knowlede, 

tu venture in a spe- 
cialty field -that 
ervic i ng only au 

radios. 

Wi h ich! of These 

GERNSBACK RADIO 
SERVICE MANUALS 

Do You .Need to 

Complete Your Files 
1934 Official Radio Service Manual 

Over 400 Pages. 9x12 Inches 
Over 2,000 Illustrations 

Flexible, Looseleaf, Leatherette Cover 
List Price $3.50 

1933 Official Radio Service Manual 
Over 700 Pages. 9x12 Inches 

Over 2,0011 Illustrations 
Flexible, Looseleaf. Leatherette Cover 

List Price $5.00 

1932 Official Radio Service Manual 
Over 1,000 Pages. 9x12 Inches 

Over 2.000 illustrations 
Flexible, Looseleaf. Leatherette Cover 

List Price $5.00 

1931 Official Radio Service Manual 
650 Pages (Including Supplements; 

9x12 Inches 
Over 1.500 Illustrations 

Flexible, Looseleaf. Leatherette Giver 
List Price $4.50 

(Including Supplements o 

1933 Official Auto -Radio Service Manual 
Volume I1 

Over 200 Pages. 9x12 Inches 
Over 500 Illustration: 

Flexible. Looseleaf. Leatherette (-over 
List Price $2.50 

GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street New York, N. Y. 

more complete than before; including cross -references 
to sets ,old under different names and type numbers. 

Volume V includes resistance data ; socket layouts; 
1.F. data ; and voltage data. ID Tube data on latest 
tubes. Free question and answer service -as in- 
cluded in our last three manuals. 

OVER 1000 PAGES 
Over 3,000 Illustrations 

Size 9" x 12" -only 11/4" thick 
Flexible, looselea/ leatherette 

cover 

-fur flue real auto -radio servicing "dope," 
you can't find a better book! 

The 1935 Official Auto -Radio 
Service Manual 

Every radio man connected in any way with the booming auto-radio business 
ed, a copy of the new OFFICIAL AUTO RADIO MANUAL. It remains 

only auto -radio senice "dope." 

HERE ARE HIGHLIGHTS OF THE 1935 
AUTO -RADIO SERVICE MANUAL 

210 pages crowded with diagrams, service material and 
other essential data required for proper servicing of new 
auto -radio receivers. Included are diagrams of sets which 
arpeared during 19:19, and which were not included In 
the supplement to the first edition. 
Complete schematic diagrams, chassis layouts. voltage 
tabulations and servicing instructions are included for 
practically all sets. 1 -uder -sale' tube symbols ara also 
included to facilitate the job of servicing the sets. 
Instructions are included with many sets telling how to 
ul'dness stubborn of ignition interference. This 
im lodes the newest ca ssupressoriess" sett -and what to 
do when interference is e un wed with this type cf . 
Details on hose to make installations in "turret-top" cars 
are included. The different methods used by rar makers 
and set manufacturers are listed with the individual cir- 
cuits and service information. Over 300 
The index contains the listing of sets which were pub- 
lished in the first edition, as well as the sets which ap- 
pear In the new volume. This information helps the 
Service Man to baste the circuit and details for any 
reco:ver that has been made. 
The book Is bound in a hands. flexible leatherette cover. 
Ts be sure the piges are sturdy. to withstand 0Lant 
use. the book is printed on a special "bible" stock. This 
is a very durable, but thin paper. The book primed on this 
Paler can he easily railed to fit into your purket or 
slipped in the service kit. LIST 

AUTO -RADIO 

240 Pages 

I Ilustratinns 
Size 9 x 12" 

Flexible. Looseleaf 
Leatherette Cover 

$2.50 
COUPON TODAY FOR ANY MANUAL! i > ai aaaa i agar gaga. gar i gar Saals - aaaa agars 

GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street, New York, N. Y. 
Enc'osed you will find my remittance of S for 
which please send me promptly, POSTPAID, the OFFICIAL RADIO) 
SERVICE MANUAL indicated. 

1935 Edition fit $7.00 AUTO -RADIO MANUALS .l] 1934 Edition (a $3.50 1935 Edition fir $2.50 
1 1933 Edition Of 45.00 [; 1933 Edition C4 $2.50 

1932 Edition OB $5.00 
O 1931 Edition of $4.50 (Including Supplements) 

RC-93G 

Name 

Address 

I 

I 

I 
I 
I 

I 

I 
State I 

m e . 
1 I . I . n J, or regt0t, e \ i , , ! , 

=mg ai ai aa aar i a aaa i aar ara. 

OVERSEAS READERS! n 
GREAT BRITAIN 

Carage's, 9a, Green Street. Lei - 

These books can be obtained from the following houses: caster Square, London, England 

FRANCE AUSTRALIA 
Editions Radio- 42 Rue Jacob, MeG ill's 153 -195. 218 Elisabeth 

Paris St., Melbourne. C. 

Please Say That You Salo It in RADIO -CRAFT 
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v4nnoaincing a New Book, for Radio Jl'len! 

OVER 

1,000 
PAGES 

Over 750 Illustrations 
6 x 9 inches 

Beautiful Leatheroid Cover 

OVER 250 PAGES 
OF OPERATING NOTES 

O'hether it is a fading bot, lark of sensitivity, noise within 
teceiver. aligning a chassis, p5fir . \. Y.l'. art lin or ::ny 
trouble that is usually the ''bugabtat" of most Servio' 
you will find the ymploms and remedy learla' deser.he l in 
OFFICIAL RADIO SERVICE HANDIBOOK. The exact pro- 
cedure for repairing, ai well as the characteristic trouble In 
almost all models of manufactured sets. will be found in 'he 
section on OI'ERATINt, NOTES. over 250 pages of this 
data. the most important h,f.,rmatìon to any radio noue in 
the servicing field. The matetial in this section has loco 
armored. 

, 
: well it cla-- itied, so there is no difficulty in 

uma' lia ly lo, nt in, '1,- m.. n.t in.. runtiun 

HERE'S the sensational new book on radio servicing that contains 
everything Service Men must know. The book, OFFICIAL 

RADIO SERVICE HANDIBOOK, is edited by J. T. Bernsley, fore- 
most radio service authority. This 1936 service guide is the only 
book of its kind -its editorial material is so well prepared that the 
technical information can be understood by even beginners in radio 
servicing. Every page contains new material, new illustrations -no 
reprinted literature or rehashed articles. 

Over a thousand actively engaged Service Men have helped pre- 
pare the service data found in the OFFICIAL RADIO SERVICE 
HANDIBOOK. Their contributions, in the form of service notes, 
short cuts, and trade secrets make this book the outstanding volume 
on radio servicing ever to be published. 

The OFFICIAL RADIO SERVICE HANDIBOOK covers 
thoroughly over 500 radio topics. It tells you how to analyze the 
latest commercial receiver circuits ; how to really make money serv- 
icing midget sets; and, how aligning supers can be made easy. 
It stresses the many uses of different types of test equipment; it 
gives you short cuts in trouble- shooting and repairing; and, con- 
tains over 250 pages of operating notes on 1,000 manufactured 
receivers. So up -to -date is the OFFICIAL RADIO SERVICE 
HANDIBOOK that it explains thoroughly what to do when a 
receiver with the "Magic Eye" goes "cockeyed." 

Service Men, previously advised about this great book on serv- 
icing, have already ordered their copy. Order your copy NOW if 
you have not already done so. 

Partial Contents of this Great Book 
PART I- CIRCUIT THEORY AND 
ANALYSIS 

R.F. Fundamentals: Superheterodyne 
Receiver Theory: A.V.C. and Tuning In- 
dicator Circuits; A.F. Fundamentals; Pow- 
er Supply Theory and Circuits; Speakers. 
Reproducers and Pick -Ups; Commercial 
Receiver Circuits of All Types, How to 
Analyze. 

PART 2- MODERN SERVICING AND 
TEST EQUIPMENT 

Fundamentals of Metering and Test 
Equipment: Standard Servicing Instru- 
ments; The Cathode Ray Oscillograph and 
Associate Instruments; How to Build Es- 
svntial Servicing Test Instruments. 

PART 3- PRACTICAL SHORT -CUTS 
IN TROUBLE SHOOTING AND 
REPAIRING 

Localizing Trouble by Inspection Meth- 
ods: Short-Cuts with Test Instruments; 
How to Quickly and Properly Perform All 
Types of Repairs; Unusual Servicing Ex- 
periences; Tube Troubles and Character. 
istics. 

CLIP 
COUPON 

MAIL 
TODAY! 

GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 

PART 4- SPECIALIZED RECEIVER 
AND INSTALLATION DATA 

All -Wave and High Fidelity Receiver 
Servicing and Installation Data; Auto Ra- 
dio Receiver and Installation ; Specialized 
Servicing and Installation (Remote Tuning 
Controls, Home Recording, Automatic Rec- 
ord Changers, Apartment House Antennas. 
etc., etc.) ; Eliminating Noise Interference. 

PART 5- MODERNIZATION AND 
CONVERSION DATA 

Modernizing and Improving Methods for 
All Types of Receivers; Converting A.C. 
Receivers for D.C. Operation und Vice 
Versa. 

PART 6- SOCIAL AND ECONOMIC 
PROBLEMS OF THE SERVICE MAN 

Improving Knowledge and Technique: 
Social Problems -How to Organize. Listing 
of Servicemen's Organizations; The Future 
of the Servicing Profession. 

PART 7- OPERATING NOTES AND 
PRACTICAL DATA LISTINGS 

Operating Notes on Over 1.000 Receivers; 
I.F. Peaks of Approximately 3,000 Receiv- 
ers: Voltage Dividers for 300 Receivers. 
Speaker Field Listing ; Radio Mathematics 
and Measurements. 

GERNSBACK PUBLICATIONS, Inc. ItC -030 
99 Hudson St.. New York, N. Y. 

Gentlemen: Enclosed you will find my remittance of $9.00 for one cony of the 
OFFICIAI. RADIO SERYICF. HANDIBOOK. YOU ARE TO SEND THIS Bot K 
TO ME POSTAGE PREPAID. 

Name 

Address 

t`in' State 
t We armpt, rash. stamps. m. orders or U.S. rh r. reks in connection with this offe 

If too rod t rash. he sure to register your letter.) 

Please Say That You Sale It in RADIO-CRAFT 
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"Takes the Resistance out of Radio" 
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RADIO RECEIVER TRENDS 
An Editorial by HUGO GERNSBACK 

THOSE GOOD SOULS who always are under the im- 
pression, year in and year out, that nothing new is to 
be had in radio receivers are always surprised at the 
profound revolution which is going on in new radio 

design and in new radio receiver trends. 
This year, particularly, shows a rich harvest in new ideas, 

many of which are sufficiently new to command the word, 
"startling." 

To begin, the trend is unmistakably towards metal tubes. 
A greater and greater percentage of metal tubes are being 
used in the various sets. While the circuits show no revolu- 
tionary changes, there are a number of refinements and 
simplifications; and the sensitivity of the sets seems to be 
on the increase. Ironcore coils for radio frequency are 
coming to be more and more recognized because such coils 
make for a greater degree of sensitivity in the receiver. 

American manufacturers have definitely forsaken the 
little receivers of the cigar -box type, and the trend now is 
unmistakably to the more expensive sets. The table models 
are becoming handsomer and are put out in better wood 
construction, while a number of manufacturers have even 
adopted beautiful bakelite sets, which latter are far more 
beautiful than wood, without impairing the sound quality. 

But it is particularly in the new dials that the 1936 -'37 
receivers blaze forth in a shower of ingenuity, difficult to 
match with those of former years. The new dials are both 
larger and more complex, more serviceable and more beauti- 
ful than anything that has been shown before. We now have 
dials that work with finger holes, and are tuned the same 
as your dial -telephone is worked. To tune the set, you merely 
place your finger into the opening provided for a respective 
station and let go. You turn no knobs, the finger -hole dial 
does all the work. Then we have the automatic color that 
which automatically changes from one to another color as 
the program comes into perfect focus. So when the dial 
flashes its special color, you know that the station is tuned 
razor -sharp on its correct frequency. Then there is the 
so- called "custom made" station identification where calls of 
a local station flash in a bright light when the proper fre- 
quency is reached. 

In addition to this, we have the self -adjusting so- called 
automatic, frequency control. This was first shown last fall 
at the French radio show, and Radio -Craft described it first 
in its January, 1936, issue. This new automatic frequency 
control makes it particularly easy for women to tune in a 
station. It is a notorious fact that women are not good tuners 
as a rule, and they usually tune on either side of the peak. 
By means of the new automatic, self- adjusting control you 
can tune your receiver roughly, and the pointer will auto- 
matically move to its sharp, focused frequency position. Not 
only that, but it cuts tuning time in half. 

Then we have the new "silent tuning" idea, whereby you 
can switch from one station to another without the usual 
fearful noises so annoying to sensitive ears. You pull out a 
control knob and the speaker is silenced. Then you tune in 
the desired station and you push the control knob back and 
the new program is on. Then we have the new music speech 
control which enables you to balance between treble and 
bass tones. This is a glorified tone control, but gives three 
stages of audible tone control namely, low, mellow, and 
brilliant. 

In loudspeaker field, we find a distinctly new trend 
away from the electromagnetic dynamic to the magnetic 
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dynamic. That is, instead of having a separate excitation for 
the magnetic field, the latter is purely magnetic -the new 
hyper- permanent magnets being used. This gives rise to an 
exceedingly strong magnetic field, and, of course, unlike the 
former electro- magnetic dynamic speakers, no current is 
consumed. 

Of course, this is a return to the magnetic speaker of ten 
years ago, but with the difference that the new permanent - 
magnet dynamics are in many cases superior to many electro- 
magnetic dynamics. Incidentally, they are also cheaper; they 
last longer because they have no coils to burn out or short 
to the frame of the speaker; and they take up less room. 
Often the quality too is better. 

Inasmuch as the overwhelming percentage of the receivers 
being turned out now are all -wave sets, manufacturers have 
at last decided to give customers an efficient aerial to go 
with such sets. Up to last year it seemed to many observers 
that the manufacturers, while turning out all -wave sets, 
were not concerned that the public itself wanted very badly 
to receive short waves. Now, though, they realize that the 
public does want short waves and wants them so much that, 
if the set does not bring in short wave stations, there are 
immediate complaints. 

It has been proven that short -wave reception has its 
vagaries, and that you cannot tune in your set at any 
given moment of the day and expect that short -wave recep- 
tion will be the same all the year around. Realizing this, the 
manufacturers have concentrated on the aerial design, and 
many of the large set makers are now putting out various 
forms of aerials, usually of the doublet variety, which are 
recommended to be sold with their particular sets. Usually, 
these new specialized aerials are well engineered and are 
sold in kit form with simple directions. If such aerials are 
used, the results are always a great deal better than if the 
old type of single aerial is used. These specialized aerials 
threaten to become an art by itself, as greater and greater 
output is expected of such aerials as time goes on. 

The last word about short -wave aerials has certainly not 
been spoken. We still know comparatively little about the 
best aerial, but we are learning rapidly. Ten years hence, 
it may be possible to receive foreign stations the same as 
locals, at any time of the day. This may sound over -optimistic 
today. If you think so, just think back ten years, when you 
tried to tune in to KDKA or other stations notable for their 
fading. Today, this fading business on the broadcast bands 
has been forgotten. It will be so with foreign reception ten 
years hence. 

I must not forget to speak of the tubeless radio set which 
makes its appearance through the daily press every so often. 
We have had the threat of a tubeless receiver ever since 
broadcasting started in 1921. It pops up every once in a 
while and is usually publicized in the daily press. When 
investigated, it is always found that such sets are either out - 
and -out frauds or otherwise but experiments in an art that 
was long ago forgotten. It is possible to amplify a crystal 
detector by means of transformers, microphones and the 
like, but so far such devices have been proved utterly im- 
practical. It is our guess that, while it may be possible to 
construct a tubeless radio set sometime in the future, it 
probably will be by totally different instrumentalities than 
those available today. Incidentally, the tubeless set would 
probably cost far more to build than a simple tube set 
today! So, if you read about tubeless sets, just smile! 
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Thomas A. Edison- inventor of radio! 

The 6,000 mils dirigible, car, radio hook -up. 

EDISON- 
INVENTOR OF RADIO 

® 
URING the celebration, 
last month, of a Half 
Century of Electrical 

Progress, at Schenectady, N. Y., a 
unique radio conversation between the 
blimp "Resolute" and a police radio 
test car was tied in with station LSX 
in Buenos Aires in a three -way 6,000 
mile tie -up. During this conversation, 
the work done by the late Thomas Alva 
Edison in 1886 with radio telegraphy 
was discussed. 

An investigation of this date by Ra- 
dio -Craft revealed that Edison was 
granted a patent on a wireless (radio) 
system for communicating between 
moving trains and the telegraph wires 
running along the right of way. He 
called this system the "grasshopper 
telegraph" and the patent (No. 350,234) 
is the first known radio patent. 

This disclosure places the date of the 
first development of radio at 1886 in- 
stead of the date of 1901 at which time 
Marconi sent his famous "S" across 
the Atlantic and which most people 
consider as the beginning of radio. It 
also makes radio an American inven- 
tion instead of a European one. 

ATWATER KENT 
DROPS RADIO 

ACCORDING to a reliable 
report received last 
month, the Atwater Kent 

Mfg. Co., one of the oldest manufac- 
turers of radio broadcast receiving 
equipment, has decided to discontinue 
the manufacture of radio equipment. 

This is a surprising move on the part 
of one of the old timers in the industry, 
and while no definite information is 
available at this time as to what new 
lines of activities the company will en- 
ter, it is rumored that it will concen- 
trate on the electric refrigerator busi- 
ness. However, from sources close to 
A. Atwater Kent, founder and presi- 
dent of the concern, it is learned that 
he may be preparing to retire from 
business, as he has already accumulated 
a large fortune. 

RADIO AND THE 
CELLOPHANE 
BALLOON 

\ ST month, Professor 
Jean Piccard who is well 
known for his work in 

flying into !hc stratosphere to record 
cosmic ray activity, and other scienti- 
fic phenomena, tried a new way to reach 
high altitudes by sending aloft a "pilot- 
less" pink cellophane balloon which was 
equipped with recording devices and a 
radio transmitter which would auto- 
matically send records of the height, 
wind velocity, barometric pressure, cos- 
mic ray activity, etc. 

Unfortunately, the automatic trans- 
mitter failed shortly after the start of 
the flight which prevented a running 
record of the flight to be made. 

AIR CRASH 
AFTERMATH 

AA 

SENATE committee re- 
Mort last month recalled 
an air catastrophe re- 

ported in these columns in August 1935 
and again in January 1936. We refer 
to the tragic crack -up of the TWA air 
liner "Sky Chief" in which Senator 
Bronson Cutting and four fellow pas- 
sengers were killed. 

The Senate Committee, which has 
heard witnesses and taken testimony for 
many months, has finally issued a re- 
port which reads, in part: - "The pilot 
was dependent on three aids to naviga- 
tion furnished by the Bureau of Air 
Commerce: dependability of the north- 
east leg of the Kansas City radio range; 
normal operation of the radio station 
MRL at Kirksville, Mo., and the best 
efficiency on the three rotating light 
beacons on the last 20 miles southwest 
of Kirksville airport." The report con- 
cludes tersely: "All three failed him." 

The Senate Committee recommended 
to the Secretary of Commerce "That he 
thoroughly overhaul the Bureau of Air 
Commerce with a view to improving its 
administrative officials." Two specific 
instances of inefficient administration 
were cited with a suggestion that the 
two men in question be replaced. 

This Senate report thus completely 
vindicates the Air Line, placing the en- 
tire blame on the Air Commerce naviga- 
tion aids. Thus the situation parallels 
that of a lighthouse on a treacherous 
coast with the light out on stormy night 
-the responsibility for an accident 
would rest entirely with the lighthouse 
keeper and his superiors. 

This fatal accident points out vividly 
the importance which radio is assuming 
in many diversified industries, only one 
of which is aviation. 

Above. Piccard's automatic transmitter failed. 
Left, the pink cellophane stratosphere balloon. 
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RADIO SIGNALS 
FROM THE SKY 

S[ 
CIENTISTS from the 
California Institute of 
Technology started, last 

month, to attempt to decipher weird 
radio signals coming to the earth from 
the Milky Way. 

-e The signals which were first discov- 
ered by Dr. Karl Jansky of the Bell 
Telephone Labs. are being picked up 
in the middle of the Mojave Desert be- 
cause of the trouble encountered with 
interference in other locations. 

Two theories are advanced for the 
hiss -like signals: the first that a high 
temperature agitates the electrons in 
the heart of the Milky Way just as 
heated electrons in a vacuum tube cause 
a hiss in the speaker; and second, the 
collisions of electrons and small frag- 
ments of stars in the Milky Way gen- 
erate short waves which cause the in- 
termittent hiss. 

THE ELECTRONIC 
"NOSE" 

TI E development of an 
lectronic "nose" having 

a sensitivity about one - 
1 fifth that of the human nose was an- 

nounced last month, by the General 
Electric Co. 

The device was developed for the pur- 
pose of detecting minute traces of mer- 
cury vapor in the air. It depends on the 
absorption by mercury vapor of certain 
portions of the light spectrum. The air 
to be observed is drawn into the device 
which consists of a source of light and 
a PE. cell having a peak sensitivity in 
the mercury absorption bands. The mer- 
cury particles cut off the light so effec- 
tively that one part of mercury vapor 
in 200,000,000 parts of air can be de- 
tected and caused to operate an alarm. 

Radio is now such a vast and diversified art it becomes nec- 
essary to make a general survey of important monthly de- 
velopments. RADIO -CRAFT analyzes these developments 
and presents a review of those items which interest all. 

RADIO SET WITH 
"FOCUSED TONE" 

ANEW line of radio re- 
ceivers is being intro- 
duced, according to a re- 

port received last month, by the Gen- 
eral Electric Co., featuring what is 
called "focused tone." 

When the dial is not tuned exactly on 
a station's wavelength, the entire dial 
is red, but when the set is accurately 
tuned the dial turns green. At the same 
time, the call letters of the station are 
illuminated on the horizontal -type dial. 

These sets are also equipped with 
"automatic tuning control" (Radio- 
Craft, Jan. 1936, page 408) so that the 
set automatically compensates for poor 
tuning and thus provides the maximum 
quality. 

IN MEMORIAM 
LAST month, radio lost two 

of its most stalwart sup- 
ports -two old timers 

who will be missed for a long time to 
come, by members of the radio fra- 
ternity. 

D. McFarlan Moore, who was an as- 
sociate of Thomas A. Edison in some 
of his early work, as far back as 1891 
and who was connected with the G. E. 
Co. until a few years before his death, 
was shot by a crazed inventor, at his 
home in East Orange, N. J. Mr. Moore 
was the holder of over 100 patents on 
gas -discharge tubes and television sub- 
jects. 

Col. Edward Howland Green who 
pioneered in radio broadcasting and 
was well known for his developments in 
high intensity sound, radio -controlled 
models, television and many other fields, 
died quietly, last month, at Round Hills, 
his estate at South Dartmouth, Mass. 

While neither of these men has been 
active recently in radio circles, they 
were well known to the entire industry. 

Above, the electronic "nose' disassembled. Right 
to late D. McFarlan Moore. 
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David Sarnoff -predicts radio's future. 

"Every citizen will have his frequency." 

DAVID SARNOFF 
LOOKS AHEAD 

SPEAKING before the 
Federal Communications 
Commission's fact -find- 

ing hearing into the future of radio and 
television, last month, David Sarnoff, 
President of RCA made some startling 
predictions. 

He said "television is an accomplished 
fact, although not yet ready commer- 
cially." Ile also stated that television 
would not replace sound broadcasting 
or make sound receiving sets obsolete. 

Discussing experiments in "micro- 
waves" Mr. Sarnoff stated "The finding 
of a new range of frequencies is of more 
importance than the discovery of a new 
gold field." He continued "When ex- 
periments have been completed there 
will be frequencies enough to make pos- 
sible the establishment not only of an 
unlimited array of mass communica- 
tion services, but of an unlimited num- 
ber of individual communication serv- 
ices." 

"In that day each one of our millions 
of citizens will have his own assigned 
frequency wherever he may be." 

Facsimile service, he explained, would 
cover everything from "weather maps 

(Continued on page 169) 
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"BODY AERIAL" 
CONNECTION 
ON HANDLE 

THE NOVELTY and usefulness of this briefcase port - 
able receiver has been well attested to by the hundreds 
of admiring and envious comments made by spectators 
and listeners who have seen and heard the set operating, 

in Brooklyn and Manhattan. Wherever it was turned "on," 
in the city streets or parks, it attracted curious hundreds 
who stayed to listen and marvel. Practically everyone has 
heard of car -radio sets, beach portables, universal- current 
midget receivers and other forms of portables, but no one 
had ever really seen and heard a real "pedestrian's" set 
until this receiver was demonstrated. 

And lest the reader form any hasty conclusions that this 
set is too bulky, heavy or otherwise impractical (due, proba- 
bly to previous experience with so- called "portables ") let 
us immediately belay any such erroneous conclusions by 
citing actual facts and figures concerning this instrument. 
Complete, it weighs less than 11 lbs. -and this includes all 
batteries, briefcase and receiver chassis. This weight is less 
than that of any really efficient portable receiver which 
has ever been built. Its dimensions can be easily visualized, 
since the briefcase is a commonplace item seen everywhere. 
This particular case measures 16 x 11% x 2 ins. deep. Inso- 
far as tone quality, volume, sensitivity and tuning ease are 
concerned -we think so much of this set that we are pre- 
paring to feature it at the coming Radio Show in New York 
City, where all can see it and determine for themselves its 
practicability and amazing efficiency. 

"STRAIGHT FORWARD" CIRCUIT 
Frankly, there are no "tricks" to the circuit or any of the 

Fig. B. Front of "talking briefcase' chassis (complete, in Fig. A-see heading). 
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BUILD THE 

"TALKING 
BRIEFCASE" 

RECEIVER 
NO AERIAL! - NO GROUND! 
Here is an exceptionally sensitive, 4 -tube 
"pedestrian" receiver that weighs only 
lbs. A high- efficiency circuit is used. 

HUGO GERNSBACK & J. T. BERNSLEY 
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parts to which we might attribute the reason for its good 
qualities. On the contrary, everything is as simple and com- 
monplace as possible so that the constructor who builds 
this set will find no great difficulty. 

The circuit is of the ordinary "tuned R.F." variety. As 
shown in Fig. 1, it employs only 4 tubes of the 2 -V. type and 
a 3 -gang variable condenser to tune the 3 tuned circuits. 
The tubes are arranged as follows; one 1A4 as 1st R.F. 
amplifier one 1A4 as 2nd R.F. amplifier stage, one type 32 
as a detector operating on the power detection principle, 
and finally a type 950 (or 1F4) as power audio stage. The 
first 3 tubes draw only 0.06 -A., and the 950 or 1F4 consumes 
0.12 -A. filament current. 

The coils are of the high -gain, shielded type of miniature 
dimensions, wound with litz wire and are really responsible 
for a good deal of the efficiency of the receiver. Volume is 
controlled by a 0.25 -meg. potentiometer connecting from the 
"B-" to "B +" 45 V. (screen -grid) taps of the "B" voltage. 
This method of controlling the volume in this circuit results 
in not only satisfactory regulation of the intensity of the 
sound but also helps to keep all reception just under the cir- 
cuit oscillation point. The oscillation is a result of some stray 
feedback caused by the wiring and somewhat congested lay- 
out of parts, but is a feature since it can be controlled by 
varying the screen -grid voltage and hence permits obtaining 
the maximum sensitivity which occurs just before the os- 
cillating point. 

The reproducer is one reason for the exceptionally good 
quality of the programs which are received. This speaker is 
the newest permanent- magnet dynamic, and employs the 
new "alnico" magnet iron in its construction. While the 
outside diameter of the cone is only 5 ins., nevertheless 
those who have heard its reproduction have been greatly sur- 
prised by its good tone. The speaker is sufficiently sensitive 
to give good volume even at low signal levels, and at maxi- 
mum power reproduces without any sign of chattering. 

Nothing could be simpler than the operating controls of 
this receiver. As can be seen in Fig. A (heading illustra- 
tion), the controls are only 2 in number -one for tuning -in, 
the other for turning the power on and off, and regulating 
volume. The latter is accomplished by means of a combined 
volume control and switch. A translucent, airplane -type 
dial with indicating figures and an escutcheon plate, are 
permanently fastened to the exterior of the briefcase, and 
facilitate dialing or logging of the stations. 

CONSTRUCTIONAL DETAILS 

One of the best reasons for selecting the T.R.F. type of 
circuit is that it is so much easier for constructors to build 
and requires no lengthy or elaborate aligning procedure. 
With a superhet., not only is the alignment too difficult for 
the average constructor, but it also requires the facility of 
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Fig. 1.- Complete schematic circuit of the "talking briefcase" receiver. A "human antenna" is afforded by the person carrying the set; a partial ground effect 
is afforded by the chassis. 

a Service Man's signal generator. In addition, fewer com- 
ponents are required by the T.R.F. circuit which is a re- 
quisite when building a set of limited proportions. 

In this particular receiver, the chassis consists of an 
aluminum frame, rectangular in shape and home -made, 
whose dimensions are 14 x 9',z x 2s/, ins. deep. A shelf (also 
aluminum) is stretched across the "long" side of the chassis 
(see Fig. B, view of chassis), 5% ins. from the top. On the 
shelf are mounted the tubes, speaker, variable condenser 
and coils. These are plainly visible in the chassis views 
shown in Figs. B and C. The compartment or area below 
this shelf is utilized for mounting the "A,' "B" and "C" bat- 
teries. Also, the volume control protrudes into this compart- 
ment, being suspended from the shelf by means of a bracket. 
The coil shields are fastened above the variable condenser, 
being soldered to the frame work of the gang so that all 
coil leads are as short as possible. Care must be exercised 
when mounting the coils so that the condenser trimmers are 
exposed and accessible for any alignment that may be nec- 
essary. Careful study of the photographs of the chassis 
should furnish the constructor with all essential facts con- 
cerning the layout of the parts. 

The gear mechanism employed for rotating the variable 
condenser plates from the "front" is outlined in Fig. 2. This 
arrangement is made necessary as a result of the edgewise 
mounting of the variable condenser. The length of the con- 
denser prohibits mounting it in any other fashion. At that, 
the condenser must be of exceedingly small dimensions, an 
idea of its respective size being obtainable from the photo- 
graphs. 

The constructor is urged to use his ingenuity when build- 
ing this receiver. A close study of the diagram, sketches and 
photographs is recommended, so that problems in mounting 
and arranging the various parts can be easily ironed out. 
Please do not write in for dimensions or plans of the re- 
ceiver. These figures cannot be specified, inasmuch as much 
depends on the parts used, and their dimensions. 

WIRING 
When wiring the receiver, be sure to use heavy -gauge 

wire for the filament wiring to avoid any drop in voltage 
due to the resistance that may be encountered in ordinary 
hookup wire. Use flexible wire for connecting to the control - 
grid caps of the tubes. Do not try to solder to the aluminum, 
but tightly bolt to the chassis each wire which must be 
grounded to it. Make each wire lead as short as possible, 
and avoid the practice of shielding any R.F. leads that may 
be too long. Use only the type of parts specified, if assurance 
of a minimum of trouble in layout and maximum efficiency 
is desired. 

Note that the "aerial" for the set consists of a few turns 
of uninsulated wire wrapped around the briefcase handle. 
When the hand grasps this handle, the body is employed as 
the antenna and provides ample program pick -up. If the 
set is to be released and placed in some position remote front 

the body, then a 10 to 15 ft. length of wire connecting to the 
handle and stretched across the floor will be found sufficient. 

Also, note the use of a volume control with a D.P.S.T. 
switch attached. Each switch arm is connected so that the 
"A" and "B" batteries are completely disconnected when 
the receiver is turned "off." This insures against leakage 
of current and consequent premature deterioration of the 
batteries. 

FINAL CHECK -UP 
When the receiver is completely wired and all batteries 

connected (and carefully checked for errors) then the re- 
ceiver is ready for operation. Preliminary tests and align- 
ment may be made by connecting a short length of wire to 
the set lead -in wire which later connects to the handle of 
the brief case. Alignment of the trimmers can only be per- 
formed when the receiver is out of the brief case, so do not 
install the chassis until this procedure is completed. Keep 
the volume control turned down low so that a few major 
stations can be received without oscillation. Adjust the trim- 
mers with the pointer set at approximately 50 deg. or as 
reasonably close to this point as will permit some station 
to be tuned in. The trimmers are simply rotated for maxi- 
mum signal strength. When this procedure is completed, ro- 
tate the variable condensers so that they are completely out 
of mesh (to the low wavelengths) so that a station is re- 
ceived at this point. Keep the volume control turned down 
as low as necessary to prevent oscillation. Readjust the 
trimmers for maximum signal strength heard on the loud- 
speaker. 

When this process is completed, install the chassis in the 
briefcase, after removing any leather partitions that may 
exist and the tuning dial and speaker holes have been drilled. 
The lead -in wire from the receiver should then be soldered 

(Continued on page 166) 

V. V3 V4. 

Fig. C. Rear of receiver chassis, showing location of tubes. 
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ROOSEVELT topped Landon on the CBS "noise demon - 
strometer" (applause meter -Fig. A, the heading 
illustration at upper -left), by 11 points when the 
instrument registered "96 for Roosevelt," against 85 

for Landon, as the delegates became proportionately vocifer- 
ous at the respective nominations in Philadelphia and Cleve- 
land, last month! 

Whether such scientific check -up of human reactions can 
be said definitely to indicate political trends remains to be 
seen at the elections next November. During the interim, 
broadcast networks, short -wave and micro -wave equipment, 
and public -address apparatus of every description will be 
called upon to supplement the extensive use of these facili- 
ties as utilized at the recent Democratic and Republican Con- 
ventions. 

The 6 -ft. "demonstrometer," one of the most novel of these 
new political tools, incorporated a microphone in a special 
parabolic pick -up collector which is so placed as to receive 
equal volumes of sound from all parts of the auditorium. 
The amplifiers associated with this microphone amplify its 
output about 10 billion times, which raises the energy to the 
requisite level for operating motor -driven ink- recorders, and 
the thermometer -like neon indicator illustrated in Fig. A. 

Engineers and others in subsequently checking the re- 
cordings made by this device pointed out that in all prob- 
ability Steiwer of Oregon (R.) would have been swept into 
the Vice -Presidency had he hammered away on the themes 
that made the "thermometer" -scale light climb to 40 -50- 
60 db. ( "decibels " -or audio noise figure indicating the de- 
gree of loudness), as his listeners swayed to his oration. 
Another use of the instrument was in checking "ayes" and 
"nayes" verbally voted on various subjects. 

But the applause meter was only one of the "innovations" 
that contributed greatly to the success of the 1936 Conven- 
tions of the two major political parties. In order to reach 
that great group -the "radio listeners" -that was 10,000 
times larger than the group in the Convention hall, the 
NBC, CBS, and MBS broadcast networks were joined in one 
smoothly- functioning unit. 

The nucleus of this unit of course was the microphone 
installation and monitoring system as set up at the respec- 
tive halls; and at Franklin Field, Philadelphia, where Presi- 
dent Roosevelt delivered his speech of acceptance. At Cleve- 
land the entire microphone set -up was under the control of 
NBC, the 75 microphones and the associated equipment being 
installed in general accordance with the floor plan shown 
in Fig. 1. Substantially the same general arrangement was 
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NEW RADIO AND P.A. 

PRESIDENTIAL 
History will record that the Democratic and 
Republican National Conventions of 1936 
served to introduce several new radio ideas. 

R. D. WASHBURNE 
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followed at Philadephia, where CBS took over the reins and 
installed their own sound pick -up equipment, exchanging 
with NBC and MBC the return courtesy of using the 
equipment. 

A technical high -light of these Conventions was the ultra - 
short and micro -wave apparatus introduced, and which per- 
mitted contacts to be made and places to be reached that 
ordinarily would have required an annoying, inconvenient 
trailing wire. One of the most interesting of these was the 
CBS "photo- mike," with a sending range of 4 to 5 miles. 

This combination camera and ultra- short wave transmit- 
ting station, shown in Fig. B, incorporates 3 standard 
"battery" -type or 2 -V. tubes, as illustrated schematically in 
Fig. 2. The assemblage at Cleveland was accustomed to see- 
ing innumerable cameras, and not everyone realized that 
while they were holding an animated conversation with the 
"photographer" snapping their picture with a 13 -frame 
"candid" camera mounted on the front board of a graflex- 
camera case, that their comments were being picked up by 
a microphone concealed in the "graflex" case, and the words 
sent to an ultra -short wave receiver located elsewhere in 
the hall, from whence the "program" was put onto the 
nation -wide radio network! 

Not content to let the photo -mike suffice for spot pick -ups 
throughout the hall at Philadelphia, CBS developed a por- 

71/2 METER TRANSMITTER 
(TUBES, BATTERIES, ETC.) 

MICROPHONE 

Fig. B. The "photo- mike," and its creator, E. K. Cohan, of CBS. 
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EQUIPMENT AIDS 

NOMI NATIONS 
RADIO -CRAFT "points with pride" to the manner in which 
radio aided the nomination of candidates for presidential 
election next Fall, while nearly 100 million people "listened - 
in." Service Men, dealers, P.A. specialists and others 
throughout the country who benefited from this extensive 
use of radio facilities will reap a far greater harvest during 
the days that intervene until Election. 
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table transmitting station that utilized a cane as an essential 
component, as shown in Fig. C! According to reports, this 
diminutive radio station was made possible through the use 
of a tiny "acorn" -type tube (described in past issues of 
Radio -Craft), and a novel "concentric -line" oscillator. 

Three 2 -V. dry -cell (not "acorn ") tubes are in the binocular 
case that slings from a shoulder strap. One of these is the 
modulator tube; the other is an A.F. amplifier that amplifies 
the output of a crystal microphone strapped to the "an- 
nouncer- operator's" wrist. Batteries fastened around his 
waist are concealed under his coat. Battery power is fed to 
the single acorn tube in the walking -stick by means of a 
flexible lead that extends from the end of the curved handle, 
up the announcer's sleeve and so to the batteries. The 
"antenna" is the furthest metallic section of the cane (in- 
sulated from the adjacent portion by means of an insulating 
ring) ; the "concentric- line" oscillator system to which it 
connects affords one of the most stable oscillator systems 
possible, for operation in the "micro- wave" region of 1 meter, 
to which it is tuned. The range of the "walking -stick trans- 
mitting station" is about 1 mile. A general idea of the 
manner in which the components of this most portable trans- 
mitter are related is shown in the circuit sketch, Fig. 3. 

Not to be outdone in facilities for catching gems of wit 
or wisdom from the lips of personalities at the conventions, 

Fig. I. Part of the set -up of 75 microphones employed in the NBC and CB 
nstallations at the Republican and Democratic National Conventions las 

month. Note how the switching panel on the speakers' platform affords control 
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Fig. 2. Diagram of photo -mike developed by CBS's engineering director. 
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LINE" 
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BINOCULAR CASE. 

INSULATOR 

ANTENNA 

Fig. C. CBS's roving interviewer Bob Trout, and the cane transmitter. 

NBC utilized the compact micro -wave portable transmitter 
(no bigger than a cigarbox) shown in Fig. D, and developed 
some 2 years ago. It has undergone numerous modifications, 
until now it is a highly perfected unit. As used at the conven- 
tion, it was at all times under control from a central point 
at the convention chairman's desk. 

Public address came in for its share of importance -at 
both Conventions. In Philadelphia, a P.A. control operator 
atop the Convention hall controlled traffic by means of 
loudspeakers placed about the grounds. Inside both Conven- 
tion halls the P.A. systems were linked in various ways - 
for instance, on occasion, the programs going over the air 
would also be "piped" onto the P.A. system. 

At Cleveland, an intricate switching panel adjacent to 
the Convention chairman's stand controlled the 54 micro- 
phones in the delegations' section on the floor of the Con- 
vention hall (1 microphone for each delegation; 48 states, 
5 territories, and 1 spare), and linked them to the P.A. 
systems -and the broadcast networks. When the chairman 
recognized a speaker from the floor, an engineer would push 
a button connecting the microphone in that particular dele- 
gation. (Additional microphones placed elsewhere brought 
the total to 75.) 

At Philadelphia, somewhat the same general microphone 
pick -up from the floor was employed; in addition, 10 lapel 
microphones, operating on a system of weights and counter- 
weights were suspended from the ceiling, and were worn by 
pages who moved in a radius of about 100 ft., permitting 
coverage of all the delegations from the 48 states. 

Public address came in for its share of important work, 
inside and outside the halls -in the latter case, for instance, 
in directing outside traffic. On occasion, too, programs going 
over the air would also be "piped" onto the P.A. system. 

The final gesture of the P.A. systems occurred at Frank- 
lin Field after the President had delivered his nomination - 
acceptance speech, and was successful in its "safety" appeal. 
The P.A. announcer cautioned the milling crowd, 100,000 
strong: "Let's have no accidents on the way home. Tonight 
is Saturday night and we have plenty of time to get home." 

The extensive use of ultra -high frequency apparatus and 
of P.A. equipment as here described, will no doubt be com- 
pletely overshadowed by their application in the coming 
campaign! Of course, P.A. equipment was used before, but 
the use of ultra -short wave equipment in political strategy 
is new with this convention and further use will undoubtedly 

(Continued on page 171) 
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INTERNATIONAL 
RADIO REVIEW 

Fig. A. A new cathode -ray tuning indicator. 

Fig. B. An automatic needle changer. 

Fig. C. A test oscillator for 5 -3,000 meters. 

RADIO -CRAFT receives hundreds of magazines 
from all parts of the world. Since the cost of sub- 
scribing to each of these would be prohibitive for 
most radio men, we have arranged with technical 
translators to prepare reviews for our readers. 
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PHILIPS CATHODE -RAY TUNING 
INDICATOR 

TIIE 6E5 and similar American -type 
tuning indicators have become an ac- 

cepted part of many of the standard 
makes of radio receivers. Due to the 
instantaneous action in this type of 
tuning indicator device, it has ad- 
vantages over most other types. 

The superiority of this type of in- 
dicator is further proven by the fact 
that European tube makers have now 
set about to copy it. The type 4678 
Philips tube operates on the same prin- 
ciple as the 6E5, but in order to make 
some little change in the appearance, 
-1 deflector or shadow elements have 
leen included in its design. The result 
is that 4 shadows, instead of one, as 
shown in Fig. A, which appeared in the 
last number of La T.S.F. Pour To-us 
(Paris) are produced and these shadows 
become wide or narrow with changes 
in the signal intensity just as in the 
American tube. 

AN AUTOMATIC PHONO. NEEDLE 
CHANGER 

'N THE application of phonograph 
music to entertainment in the home 

and in restaurants, auditoriums, etc., 
one of the drawbacks has been the 
necessity to change needles after each 
record, which caused a delay between 
each number. In the case of a continuous 
program, for dancing, etc., this was an 
annoyance and as a result, it has become 
usual practice to include 2 turntables 
and pickups so that the music could be 
faded from one to the other. This is 
complicated and requires the services 
of a technician. 

To avoid this delay and at the same 
time the need for 2 turntables, an in- 
ventor named Bosch has just introduced 

Fig. I. An inexpensive, high-qualify "local" sat. 
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Fig. D. A 5 -tube modernistic receiver. 

a device, according to our Marseille 
(France) correspondent, which auto - 
matically changes the needle when the 
pickup is lifted to shift records! This 
cuts the interval down to the time neces- 
sary to remove one record disc and in- 
sert another, when the new needle is in 
place. 

A tiny "cartridge belt" holds the new 
needles and when the pickup is lifted 
to change the record, a new needle is 
fed from the belt to replace the old 
needle which has dropped into a re- 
ceptacle provided. The mechanism is 
shown in Fig. B. 

AN ENGLISH ALL -WAVE 
OSCILLATOR 

THE unit shown in Fig. C, which is 
reprinted from a recent issue of 

Wireless World (London) is a popular 
make of oscillator manufactured spe- 
cifically for the use of Service Men. It 

(Continued on page 166) 

Fig. 2. A German superhet. set using "multi- tubes." 
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A "BEAM" AMPLIFIER 
WITH "ELECTRIC CHOPPER" 
Here is a 32 -W. high -fidelity amplifier with 
a gain of 127 db. An important article for 
P.A. men. 

A. C. SHANEYIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Another radically new idea in P.A. equipment circuit de- 
sign will be found in this informative article. Don't miss it! 

THE BREATH -TAKING rapid strides made in sound 
equipment during the past few months have primed P.A. 

A amplifiers for the important role they will assume dur- 
ing the forthcoming presidential elections. 

Both the portable and mobile (sound truck) type ampli- 
fiers will unquestionably be extensively employed for polit- 
ical campaigning. In selecting the ideal portable and mobile 
amplifier the following essential characteristics should be 
looked for: 

1. Adequate output power, so as to easily cover the larg- 
est indoor or outdoor assemblages ever expected to be served. 
This portable amplifying system, with appropriately placed 
additional speakers, will fill 16,000 to 18,000 sq. ft. of out- 
door area, and will easily be heard by 15,000 to 17,500 peo- 
ple gathered indoors. 

2. Universal power supply, so as to be completely unre- 
stricted in operating applications regardless of whether 
commercial power lines are available, or not. This feature 
is attained by incorporating a novel "electric chopper" which 
enables 6 -V. D.C. operation of the entire system through 
the same power transformer and filter circuit as used for 
110 V. A.C. operation! 

Fig. A. The appearance of the portable P.A. system. 

3. Simplicity of installation and removal, for enabling the 
operator to quickly set up the outfit in his automobile as 
well'as in any hall or auditorium. 

4. Flexibility of operation, so that 1 or 2 velocity or 
sound -cell microphones may be electronically mixed with 
standard phonograph recordings. Of course, a tapped output 
transformer should be provided to enable any number of 
additional speakers to be efficiently coupled to the amplifier. 

5. Light weight, to enable an average individual to easily 
carry the complete system without undue fatigue. 

6. Completeness. This is an unusually desirable feature 
for dealers and sound technicians who rent, temporarily in- 
stall, or hastily set up P.A. Systems. By combining into one 
compact carrying case a (a) velocity microphone, (b) col- 
lapsible floor stand, (c) a universal, electronic mixing input 
panel, (d) a combined preamplifier, voltage amplifier, and 

(Continued on page 172) 

A DUAL - SERVICE 
3 -TUBE 5 -METER RECEIVER 
A non -radiating, non- "blooping" receiver for the 5 -meter 
ham and radio fan. Designed by a licensed amateur, 
W2AMJ. 
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ALTHOUGII the superheterodyne 
has practically replaced other re- 
ceivers for use on the short -wave 

bands above 20 meters, the super-re- 
generative circuit still remains a fa- 
vorite for 5 -meter use. 

The reasons for this continued popu- 
larity are easy to understand. This type 
of circuit is simple sure -fire in action, 
and inexpensive to construct. It pos- 

senses the remarkable ability to reject 
ignition interference, a feature of ex- 
treme importance in portable -mobile 
service and also in fixed locations in 
heavily- traveled areas. However, the 
current forms of super -regenerative re- 
ceivers suffer from one disadvantage 
which must be overcome in the general 
interests of 5 -meter reception; that is, 
its strong tendency to radiate a signal 

of its own. 
A new 5 -meter 

receiver that over- 
comes these objec- 
tions has been de- 
signed by the 
writer, and is 
shown in the ac- 
companying illus- 
tration. It is the an- 
swer to the de- 
mands of 5 -meter 
amateurs for a 
reliable, medium - 
(Cont. on pg. 179) Fig. I. Here is the circuit of the non -radiating 5 -meter sat. 
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Fig. A. The complete 5 -meter receiver. 

Fig. B. The inside appearance of the set. 
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Fig. A. The set ready to hang over your easy chair. 

THE Radio -Craft wall set, developed for the ama- 
teur and professional set- builder on the look -out for 
radio receiver construction items of low cost, small 
size, and unusual design, offers 2 features which sug- 

gest it as an outstanding model for custom engineering. 
The first is a distinctly different type of cabinet and method 

of mounting (see Fig. A) ; and the second, a simplified A.C.- 
D.C. superheterodyne circuit, Fig. 1, which under a desired 
limitation of 5 tubes yet provides an overall efficiency (in 
terms of sensitivity, selectivity, gain, volume, tone and last 
but not least image- frequency discrimination) meeting our 
rather rigid technical ideas as to proper superhet. per- 
formance. We have tried to keep the number of required 
parts at a minimum, without inviting the possibility of 
instability and other difficulties, and we feel that the pub- 
lished circuit may be exactly copied without change. Never- 
theless certain refinements such as R.F. and A.F. plate de- 
coupling resistor installation are in proper order and will 
suggest themselves to the builder as the business of actual 
construction proceeds. 

INTRODUCING THE 

RADIO -CRAFT 
"WALL SET" 
Here is a fine investment for some of that 
Bonus money you ex- doughboys have just 
received:-an inexpensive, sensitive, up -to- 
date 1lhome" set. 
IIIIIIII II IIIIII I III IIIIII II II II II IIII1111IIIIII II IIIIII IIIII111111I IIIIIIIIIIIIIIIIIIIIIIII1111111111111111I111IIIII11111111111111111IIIIIIfl1111111111 

THE CABINET HANGS ON THE WALL 
The cabinet represents the practical application of an 

idea -that of a radio receiver which can be mounted against 
the wall, over one's bed or favorite chair, with the speaker 
slung beneath the chassis and tilted at the proper angle for 
ear -level direction of the sound. 

It is of selected "knotty" white pine, carefully sanded for 
smooth surface, left unstained, then waxed and rubbed. 
The design is "Early American," and the selected dial for 
our model is a small, traveling -light type, chosen both be- 
cause of its physical size and its escutcheon -which last 
seemed more in keeping with the desired effect than those 
of other available units. (Some constructors may prefer the 
more fashionable and newer airplane controls -and in this 
case, if the cabinet shown here is to be built and used, some 
care should be exercised in selecting a dial whose overall 
length from knob -shaft hub to unit top is not too great to 
permit easy installation and whose other physical dimen- 
sions are such that the control will not take up appreciable 
chassis space.) 

We shall, later on, briefly describe the construction of 
the original cabinet. This job, however, is mainly offered as 
suggestive of the application of our idea. Radio builders 
will no doubt wish and are advised to develop designs meet- 
ings individual requirements as to size, appearance, and 
finish. 

THE CIRCUIT 
The circuit as given represents what we feel to be a 

workable and efficient compromise between (a) a desired 
high I.F. gain and (b) an adequate image- frequency dis- 
crimination -under the conditions, as previously noted, im- 
posed by the necessity of strictly limiting the number of 
tubes to 5. Several working models were built in consecutive 
order, one leading into the other, the first having an air - 
core I.F. stage and no R.F. This particular circuit seemed 
at once the most logical for our purposes. Certainly it con- 
formed to commercial practice. But the image- frequency 
factor entered in to prevent acceptance. We don't like and 
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Fig. I. The schematic circuit of the receiver. There is no I.F. tube. only a high -gain iron -core transformer. 
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have never liked the idea of a supposedly efficient super- 
heterodyne without a good R.F. stage -or at least a tuned 
preselector circuit ahead of the first -detector circuit (Double - 
check!- Editor). Consequently, we built up another job 
with the preselector idea applied -and found the image 
problem adequately solved. 

Unfortunately, however, the R.F. gain was not satis- 
fying, especially with the converter or mixer tube operating 
under A.C.-D.C. limits of about 100 V. "B" supply. As 
every radioman knows, it is sound and sensible practice 
to get as 'much gain as possible out of the first tube in a 
superhet. line-up-and if no other reason to provide for a 
reasonably good signal -to -noise ratio. Gain must come from 
the front end-and if the conversion gain of the mixer 
tube isn't sufficient to meet requirements, then we must 
add an R.F. tube and put it to work at full efficiency. And 
so we added a 6K7 R.F. -and solved another problem. We 
increased the overall R.F. gain, too, by substituting polyiron- 

It core transformers in both R.F. and mixer circuits in place 
of the more conventional air -core jobs originally used. All 
this served not only to afford the desired "soup" but to 
balance the gain over the whole tuning range of the receiver 
-making for proper alignment and sensitivity at the high - 
and low- frequency ends of the dial. Good! But we now had 
6 tubes in our line -up -just one too many! 

We now tried something which various manufacturers of 
A.C.-D.C. and inexpensive transformer- powered receivers 
have occasionally worked into some models -the idea of 
eliminating the I.F. tube and matching the mixer through 
a single I.F. transformer directly into the input circuit of 
the 2nd -detector. This worked in fair enough fashion -with 
our original two air -core I.F. transformers reduced to one 
and with our original 6Q7 diode 2nd -detector, but with ap- 
preciable loss in overall gain and selectivity. The 6Q7 was 
removed and a 6J7 with "plate detection" substituted. Much 
improvement in both gain and selectivity was noticed, but 
we were still not satisfied. And finally we pulled out the last 
remaining air -core I.F. transformer and substituted a cop- 
per- shielded, polyiron core -type. Now for once and for all 

e the result pleased us. We had an A.C.-D.C. superhet. line -up 
which exactly met our requirements. 

The 6J7 is resistor coupled to one of the new 25A6 octal - 
based metal power tubes (electrically similar to the glass 
43), with a 0.5 -meg. potentiometer in the control -grid cir- 
cuit of the 25A6. The potentiometer acts as a fixed grid 
load, the variable tap connection through a 0.006 -mf. con- 
denser to ground affording control of the tone. (This tap 
may be connected through the 0.006 -mmf. condenser to the 
plate of the 6J7, if desired, in which case the bypassing of 
audio frequencies takes place in the plate circuit of the 2nd - 
detector tube.) 

Note that the 6K7 and 6A8 screen -grids are tied to the 
"B" plus terminals of the plate circuit transformer windings 
for full 100 V. dheration. If the set is properly wired and 
the parts arranged for short leads and a minimum of inter - 
coupling, no trouble will be experienced with screen -grids 
operating at this voltage -but if difficulties are met with 
(such as 6K7 oscillation), the screen -grid leads may be 
decoupled through voltage dropping resistors and the leads 
bypassed at the sockets through 0.1 -mf. capacities to ground. 
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Fig. 2. The details of parts used in the construction of the wall cab'net. 
All the wood is "knotty" pine which is finished in early American style 

with wax rubbed to a velvet gloss. 
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Fig. B. The top of the chassis showing parts layout. 

Or the power lead to the transformer "B plus" terminals 
may be broken and decoupling resistors inserted, with simi- 
lar bypassing. The screen -grid voltage for the 6J7 2nd -de- 
tector is taken from the cathode of the 25A6 power tube - 
the amount of voltage being determined by the drop across 
the cathode resistor, R7. 

Both R7 and R4 (2nd- detector and power tube cathode 
resistors) are bypassed by 5 mf. electrolytics, of 25 -V. rat- 
ing. (These are advised in spite of the general practice of 
using 0.1 -mf. filter capacities at these points.) 

If the lead to the oscillator "B plus" is long, an additional 
0.1 -mf. might be wired from the oscillator transformer 
red wire to ground, with similar capacities bypassing from 
R.F. transformer "B plus" leads to ground if the connec- 
tions from these transformers to the power are not direct 
and short. All these capacities may be of 200 -V. rating. 

The incoming antenna lead is isolated from the chassis, 
which is connected to the volume control (Rl) at the va- 
riable tap, through a 0.002 -mf. condenser. The volume con- 
trol itself is so connected that as the 6K7 -6A8 bias is in- 
creased and the mu of these tubes lowered for decreased 
gain, the resistance across the antenna coil primary is les- 
sened and the incoming signal weakened. This is in effect 
dual -point gain control and certainly nothing new -as the 
system has been used since the very first days of variable - 
mu tubes. But it is not too popular right now, with audio 
control of volume the commercial practice, and needs a bit 
of rejuvenation. In the Radio -Craft wall set, it becomes the 
most sensible and effective means for manually determining 
matters of gain and for preventing R.F. overloading from 

(Continued on page 174) 

Fig. C. The under chassis view of the wiring. 
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RADIO PICTORIAL 
Newspaper uses P.A. system; New germ -killing lamp highly effective; A tube which enables 
study of electron action; Fleet of "Voice of Safety" cars to aid police. 

NEW P.A. USE. Seven crystal mi- 
crophones with appropriate speakers 

Aare used between the loading plat - 
'form and the binding room of the 
Cleveland Plain Dealer! This P.A. 
system replaces the old speaking 
tube and chute message carriers, 
and is much more satisfactory. Tone 
control is used to eliminate machine 
noise. Two loudspeakers are in the 
binding room and I on the platform, 
and it has been found that work is 
speeded, accuracy is better, and 
orders are filled with less confusion 

than before. 

Z DEATH TO 
GERMS. A 

Z new gas- filled 
tube has been 
found to have 
exceptional 
germ - killing 
properties. It 
may be used in any shape, and is essentially cold in operation, a feature of marked advan 
tage in some applications. Developed by Drs. James and Rentshcler of Westinghouse. 

Aalready 
been as f C \ great aid to the 

meat and bak- 1 
ing industries. VISIBLE TUBE ACTION. 
A special tube has been developed by 
Westinghouse to show electronic action 
in a vacuum tube. The plate is coated 
with same substance as the screen of a 
cathode-ray tube. Electron stream then 

Sproduces bands of light where it strikes. 
which may be distorted by a magnet. 
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55 "VOICES OF SAFETY!" A 
fleet of 55 Oldsmobile cars 
painted white and equipped with 
sound apparatus has been turned 
over to the Police Departments 
of various large cities. Part of 
the 30 cars which appeared in 
the Safety parade in New York 
are at left. Above is an interior 

Aview, showing the compact P.A. 
'equipment used in this latest 
campaign for more safe driving 

conditions. 
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A "TRAVELER'S 
COMPANION" 
2-TUBE ALL -WAVE 
A.C. -D.C. SET 
Drop this little set into your suitcase when 
you travel. Ifs sensitive -and works on 
A.C. or D.C. 

H. G. CISINIIIIIIIIIIIIIIIIIIIIIIIIIIllll1111111111111111111111111111111111111111111111111111111111111111111111111 

THIS TRAVELER'S Companion is ideal for those who 
require a small, light, but powerful radio receiver for 
portable purposes. The set is built within a compact 
metal carrying case and the entire outfit, including coils 

and phone, weighs less than 3 lbs.! 
The "Companion" has plenty of power -in fact, enough to 

operate a fair -size magnetic speaker on strong stations. 
Although nominally a 2 -tube set (1 glass and 1 metal), it is 
actually a 3 -tuber since the 12A7 is a dual -purpose tube 
capable of functioning as a combined power output pentode 
and as a rectifier. 

The radio circuit employed in this receiver calls for a 
regenerative detector. In this instance, a 6C5 metal tube is 
used. This is coupled resistively to the pentode portion of the 
12A7 tube. The triode portion of the tube serves as the recti- 
fier, as mentioned above. 

The wide tuning range -from 17 to 560 meters -is at- 
tamed through the use of plug -in coils. A single variable con- 
denser, C2, shunted across the longer winding of the plug -in 
coil permits broadcast as well as short -wave tuning. (As a 
matter of fact, it is possible to cover a much higher range 
with this same tuning condenser through the use of specially - 
wound long -wave coils.) The unused coils may be fitted into 
cardboard receptacles cemented to the inside of the cover. 

Regeneration is controlled by means of potentiometer R2, 
shunted across the tickler winding of the coil. For broadcast 
reception, a short indoor aerial, or a wire thrown on the 
floor will suffice. Naturally, a well- constructed outdoor an- 
tenna will produce best results in bringing in the distant 

FLEXIBLE win 
TO ANT. 

PHONES 

2 

ç - CIO 

CHASSIS ONO 
ONLY. DO NOT 

USE EXTERNAL 
GROUND L10V.,A.C.-OC 

Fig. I. Wiring diagrams, both pictorial and schematic. 
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Fig. A. The small size of the ;et is evident. 

short -wave stations. The antenna trimmer, Cl, provides a 
convenient means of adjusting the set for varying lengths 
of aerials, aids in the separation of broadcast stations and 
also furnishes an additional tuning control for short -wave 
reception. Reverse the connections to tickler terminals B 
and P if the circuit does not oscillate ( "squeal ") when tuned 
almost to a station carrier. 

Since this receiver uses the A.C. -D.C. circuit, it can be 
operated equally well from alternating or direct current. 
Filament voltage is reduced to the correct value by means of 
a 350 -ohm resistor, R7, contained within the line cord. The 
filaments of both tubes are connected in series with each 
other and with R7. Make sure (by experiment) that resistor 
RI has the best value for your particular set as it has a 
very great effect on the sensitivity of the set. 

Adequate filtering is accomplished by means of the dual 
electrolytic condenser having two 8 mf. sections within a 
single container. One section is connected at one end of the 
10,000 -ohm filter resistor, R6, and the other at the other end 
of the resistor. To conserve space, an on -off switch, Sw.1, 
is combined with potentiometer R2. 

In selecting tubes for this receiver the 6C5 was found to 
be extremely suitable as a detector, especially, because of 
the close shielding obtainable with a metal tube. Because of 
its improved mutual conductance and higher amplification 
factor this tube gives far better performance than the old- 

(Continued on page 167) 

Fig. B. The positions of the parts can be seen. 

145 



MAIN TUNING 

THERE HAS BEEN such a great 
variety of all -wave receivers 
dumped upon the market in the 
last year or so, that the prospec- 

tive buyer is at a complete loss as to 
what will best fit his needs. Those that 
are undeniably "high -class," are just 
as undeniably high -priced -much more 
so than the average S.W.L. (short -wave 
listener) or "ham" can afford. And 
those more reasonably- priced often omit 
features the purchaser wants. 

Then too, he quite often has his own 
ideas as to just what features he wants 
in such a receiver. The writer has gone 
through all this, and finally arrived at 
a list of features somewhat as follows: 

(1) Band switching. While this is con- 
ceded to be slightly less efficient than 
various types of plug -in arrangements, 
it certainly makes up for this lack in 
its flexibility, compactness and con- 
venience. 

(2) Really high selectivity. The only 
way to achieve this is by the use of a 
crystal filter. In addition to this iron - 
core I.F. transformers are to be used, 
since their resonance curve is much 
more steep than the air -core type, 
neglecting for the time their other de- 
sirable characteristics. 

HOW TO MAKE AN 
ULTRA -DX 12 -TUBE 
ALL -WAVE SET 
Described here is an advanced all -wave 
receiver for the short -wave listener or the 
amateur. It has all the latest features which 
make for outstanding results, yet is not diffi- 
cult to build due to careful selection of parts, 
states the author - "W2FHP". 

H. G. McENTEE PART I 
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(3) Noise suppressor. This develop- 
ment of Lamb (Radio -Craft, May 1936, 
pg. 669- Editor) is a help to those 
who live in noisy locations. Of course, 
the silencer cannot be expected to totally 
eliminate all noises, but it is usually 
possible to get a signal through in some 
sort of shape, even in very bad locations. 

(4) A really effective A.V.C. system. 
The usual diode A.V.C. system as used 
in the great majority of commercial re- 
ceivers is not very satisfactory from 
many points of view. To make it more 
effective an A.V.C. amplifier is needed, 
and this necessitates another tube and 
transformer. A review of countless prac- 
tical A.V.C. systems brought to light a 
very likely looking scheme, originated 
by F. Offner. 

This system is quite old, but the new 
adaptation of it is quite simple. An 
extra tube, but no extra I.F. trans- 
former is required. Also, a triode de- 
tector must be used, but this is highly 
desirable, since it eliminates the high - 
gain A.F. stage, required when a diode 
is used. Moreover, the cathode lead of 
the triode detector gives us a fine place 
to put a tuning meter, this meter read- 
ing upward so it doesn't have to be stood 
on its head as do many tuning meters! 

(5) Adequate band spread. This re- 
ceiver is to be used for amateur band 
operation as well as general short -wave 
and broadcast work. The writer has 
always had a liking for that old stand- 
by, the parallel condenser system of 
band -spread. It is of the greatest sim- 
plicity, but still is highly effective. True, 
it has its faults, but what system 
hasn't? 

(6.) Good tone quality and moderately 
(Continued on page 170) 

Circuit of the power supply. Note "C" -bias circuit. 
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Complete receiver circuit. The noise suppression circuit may be omitted if desired, as may the crystal filter circuit, but both are highly desirable. 
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SERVICE MEN - 
MODERNIZE FARM RADIO 
WITH WIND! 
There is a big field for Service Men in rural districts installing 

sets powered by wind- driven generators. 

MAURICE 

AREAL STEP toward expanding the volume of radio 
sales and also toward allowing the farm more of the 
conveniences of the city owned homes has been made by 

the introduction of wind -powered generators to maintain the 
radio batteries, as shown in Fig. A. The extent to which ade- 
quate wind pressure is available throughout the entire Unit- 
ed States is shown in Fig. 1. 

Even before the advent of the A.C. sets, the farmer was 
handicapped with his set, because it was too far and trouble- 
some to take the "A" batteries into town to be re- charged. 
With the coming of the A.C. set, the farmer again was far 
behind the average city resident in regard to having a 
modern radio receiver. He still had to fight the inconvenience 
of battery re- charging and replacing of "B" batteries. This 
continued until recently when the introduction of the vi- 
brator eliminated the necessity of "B" batteries for a high 
plate potential. Here at last the farmer no longer had to re- 
place his "B" batteries. But better than that -along came 
a wind -electric charger, which would even maintain the 
charge in his "A" battery through the use of the free wind. 
He, at last, had the radio comforts of the city resident in 
that he had no "B" battery to buy and the "A" battery no 
longer needed to be taken to town for re- charging. This 

e unique device -the wind charger -immediately sprang into 
(Continued on page 189) 

Fig. A. The panel of the analyzer adapter. 

Fig. A. right. A typical 
wind -generator installa- 
tion on a farm. Raising 

the generator on a 
mast increases the 

effectiveness. 

Fig. I, below. How the 
wind blows. "It's F.O.B. 
the farm and sales tax 

paid," 'tis said. 

nog 

q 
eM 

C10M 

sow; O. d.iRM 
AVERAGE YEARLY 
WIND VELOCITY CHART 

NIW wow Vetoer, 
1.31O13 MILES KN 11OIIA. 

@MEDIUM WINO VELOCITY 
SS TO IA MILLS PEEn 110118. 

O L. 
32 1D S4DMILES PER HOJt 

153M 

M. THOUSAND 
NUMBER Or UNWIRED /AMA 
HOMES IN STATE. 

Ego- lll c- COMPOSITE PRONG / SOCKET SOCKET 

NtNr 

ANA YEAR 
PLUG 

C.3 
SWITCHES 

VOLTAGE f JACKS 

o 
MA PIN 

JACKS 

O 

Fig. I. The circuit giving panel designations. 
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A POCKET -SIZE 
ANALYZER ADAPTER UNIT 
This unit, with a multi- meter, or individual voltmeters ano 
ohmmeters will be extremely useful to Service Men. 

I_. O W ELL E. H I N KLElililllimlimlmlilmlmimimllilmmlmmnmmiimllmiimlmlllllllmilllliiimiiiilimllilmlmlmimmmmmm 

THE "ADAPTER UNIT" illustrated metal or wood, and the depth to suit the 
in Fig. A, is useful and speeds up builder. 
test analyses. Its small size is due 

to the fact that only two sockets are 
used. These sockets accommodate 4 -, 5 -, 
6- and 7 -prong tubes, as shown in the *One 6 -prong plug, 5 -ft. 7 conductor 
schematic circuit, Fig. 1. cable, type 906 WLC; 

Current tests are speeded up by the *One adapter, type 964 DS; 
fact that it is only necessary to plug the One adapter, type 965 DS; 
milliammeter into the pin -jacks and One adapter, type 967 DS; 
then depress buttons one after another *One 7- contact socket, type 6130; 
in the circuits to be read. *One composite socket, type 6127 (or 

Potential measurements are made in 7- contact, large -small base socket, 
a similar manner, by plugging the volt- type 477E) ; 

meter leads into the pin -jacks marked *Four insulated pin -jacks, type 1096 -B; 
Volts; all voltage readings may be made *Two 7- point, single -gang switches; 
by using the selector switches located *Five pushbutton D.P.D.T. switches; 
under the tube sockets. These jacks and One case (see text) ; 

selector switches may be used for cir- One bakelite panel, OA x 7 x 1/4-in. 
cuit resistance measurements; be sure *Names of manufacturers will be sent 
the set is "dead." upon receipt of a stamped and self -ad- 

A box for this unit may be made of dressed envelope. 

LIST OF PARTS 
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"WHAT'S WRONG WITH MY RADIO SET ?" 
When your customers ask you this question, show them the following chart -which lists the 
major sources of trouble in faulty radio receivers. Space limitations preclude listing all the 
detailed causes (short- and open- circuits, off -value components, etc.) of the various troubles 
here enumerated, which the Service Man must check before he is in position to quote an 
approximate charge for repairs. 

ANTENNA, GROUND, AND 
LIGHTNING ARRESTER 

NO SHORTWAVE RECEPTION 
INTERMITTENT RECEPTION 
POOR RECEPTION 
LACK OF VOLUME 
EXCESSIVE NOISE 
FADING 

TUBES 
NO RECEPTION 
DISTORTION 
HUM 
OFF -CALIBRATION OF DIAL 
LACK OF SENSITIVITY 
LOSS OF SELECTIVITY 
MICROPHONICS 
INTERMITTENT RECEPTION 
FADING 
POOR A.V.C. ACTION 
NOISY RECEPTION 
CIRCUIT OSCILLATION 

R.F. AND I.F. COILS 
INTERMITTENT RECEPTION 
OFFCALIRRATION OF DIAL 
POOR SELECTIVITY I.F. WAVETRAP 
SPOTTY SELECTIVITY CODE INTERFERENCE 

LACK OF SENSITIVITY INTERMITTENT RECEPTION 
SPOTTY SENSITIVITY 
POOR FIDELITY 
NO RECEPTION 
FADING 
CROSS -TALK 
CIRCUIT OSCILLATION 

TUNING CONDENSERS 
NOISY RECEPTION 
DEAD SPOTS 

INTERMITTENT RECEPTION 
MICROPMONIC HOWLS 
OFF -CALIBRATION OF DIAL 
FADING 

RADIO CABINET 
RESONANCE 
TINNY SOUNDS 
RUMBLES 

ALIGNMENT OF STAGES 
LACK OF SENSITIVITY 
SPOTTY SENSITIVITY 
POOR TONE QUALITY 
CIRCUIT OSCILLATION 
CODE INTERFERENCE 
OFF -CALIBRATION OF DIAL 
POOR SELECTIVITY 
SPOTTY SELECTIVITY 

A.F. TRANSFORMERS 
NOISY RECEPTION 
NO RECEPTION 
REDUCED VOLUME 
INTERMITTENT RECEPTION 
POOR TONE QUALITY 

FILTER CONDENSERS 
EXCESSIVE HUM 
NO RECEPTION 
LOW VOLUME 
INTERMITTENT RECEPTION 
CIRCUIT OSCILLATION 

REPRODUCER 
DISTORTION 
TINNY SOUNDS 
SCRATCHING ANO GRATING 
EXCESSIVE HUM 
INTERMITTENT RECEPTION 
NO RECEPTION 
LOW VOLUME 

WIRING OF SET 
NOISY RECEPTION 
EXCESSIVE HUM 
CIRCUIT OSCILLATION 
LACK OF SHORT -WAVE 

RECEPTION 
NO RECEPTION 
CROSS -TALK 

WAVE. CHANGE SWITCH \ VOLUME AND TONE 
LOSS OF VOLUME ON SHORT V AYES \ CONTROLS 
INTERMITTENT OPERATION NOISY RECEPTION 
NO RECEPTION NO CONTROL OF VOLUME 
NOISY RECEPTION SUDDEN CHANGE IN VOLUME 
SHORT-WAVE DEAD SPOTS NO CONTROL OF TONE 
FADING SUDDEN CHANGE IN TONE 
LOSS OF VOLUME INTERMITTENT RECEPTION 
A.V.C. NOT FUNCTIONING NO RECEPTION 

LOSS OF SENSITIVITY 
CIRCUIT OSCILLATION 

I 
RESISTORS 

INTERMITTENT RECEPTION 
DISTORTION 
POOR A.Y.C. ACTION 
FADING 
CIRCUIT OSCILLATION 
NO RECEPTION 
LOW VOLUME 
SHORT TUBE LIFE 

LOCAL MACHINERY 
AND APPLIANCES 

NOISY RECEPTION 
CLICKS 
SUDDEN CHANGE IN VOLUME 

(Original compll,Io= courtesy Radio Today: mod.EcaKOrs by Rado.CoP.) 

BYPASS CONDENSERS 
CIRCUIT OSCILLATION 
POOR TONE QUALITY 
CR OSS.TALK 
INTERMITTENT RECEPTION 
POOR A.V.C. ACTION 
FADING 
LOSS OF VOLUME 
HUM 
EXCESSIVE HISS 
NOISY RECEPTION 
OFF. CALIBRATION OF DIAL 
NO RECEPTION 
SHORT -WAVE DEAD SPOTS 

OSCILLATOR SECTION 
LACK OF SENSITIVITY 
EXCESSIVE HISS 
DISTORTION 
ERRATIC OPERATION 
DEAD SPOTS ON SHORT WAVES 
FREQUENCY INSTABILITY 
INTERMITTENT OPERATION 

POWER TRANSFORMER 
NO RECEPTION 
INTERMITTENT RECEPTION 
EXCESSIVE NOISE 
EXCESSIVE HUM 
SHORT TUBE LIFE 

SHIELDING OF SET 
AND COMPONENTS 

CIRCUIT OSCILLATION 
MICROPHONICS 
NOISY RECEPTION 
LACK OF SENSITIVITY 
CROSS-TALK 
FADING 
INTERMITTENT RECEPTION 

LINE CORD AND PLUG 
INTERMITTENT RECEPTION 
NO RECEPTION 
NOISY RECEPTION 

HOUSE WIRING 
INTERMITTENT RECEPTION 
NO RECEPTION 
NOISY RECEPTION 

PIPES IN HOUSE 
INTERMITTENT RECEPTION 
NOISY RECEPTION 

ATMOSPHERIC 
CONDITIONS 

FADING 
NOISY RECEPTION 
DISTORTION 
LACK OF SHORT -WAVE 

RECEPTION 
CROSSTALK 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 
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Bosch Model IS. The power trans- 
former smoked as soon as the set 
was turned on. A check also revealed 
that the filament windings supplying 
the 2 type 45 power tubes and the 
5 V. winding for the type RO tube 
were burned nut. The power trans- 
former was rewound and reinstalled. 
A complete check of all parts of the 
set failed to reveal the cause of the 
burnout. The set was turned on, a 

careful watch being kept on the 
rectifier tube at the same time. Sure 
enough, it immediately turned red 
hot. With the set still on and upside 
down on the bench, all parts were 
tapped to see if an unseen short was 
the trouble. While doing this. I 
noticed a small arc below the recti- 
fier socket, from one side of the 
filament to ground. Inspection 
proved that the socket was cracked 
at the filament prong and was 
burned through. This socket is of 
the bakelite subpanel mount type as 
shown in Fig. 1A, and the crack 
would never have been noticed if 
the arc had not been actually seen. 
Since the set does not come equipped 
with a fuse, one was installed. 

The receiver was then returned to 
the customer. who was well pleased 
with the results. The trouble was 
not ovbr yet however, since after 
playing well for 10 minutes. the 
fuse blew. I had had the set working 
perfectly in the shop for several 
days, yet it went bad after it had 
been in the owners house a few 
minutes! Another fuse was put in 
and this also blew. Once more re- 
moving the chassis, it was found 
that the rectifier plate leads from the 
transformer were of poorly- insulated 
wire, and had crossed, blowing the 
fuses. The wire was replaced and 
the receiver has now been working 
for over 6 months with no trouble. 
Had it not been for the fuse I in- 
stalled, the transformer secondary 
would probably have burned out 
again ! 

ANDREW M. WEIAL 

Crosley Model 706 " Showbox." In- 
termittent reception. Examination 
showed the light of the type 26 tubes 
would go out and come on again at 
'ntervals. The trouble was finally 

raced to a loose lug on the terminal 
-trip of the power unit, see Fig. 

111. This lug connects one lug of the 
1.5 V. filament winding and it is 
riveted onto the bottom of the 
terminal strip. I All of the lugs are 
riveted onto the bottom of the strip 
and when they loosen it is almost 
impossible to tighten them.) The 
loose connection was repaired by 
taking out the screw which is on 
top of this rivet, and placing a new 
lug on top of the strip, holding it 
tight with the screw. Then the fila- 
ment wire was disconnected from 
the loose rivet and connected to the 
tight one. 

Any complaints of intermittent 
reception on these sets always lead 
me to first test the connections on 
this strip, since the lugs can and 
usually do come loose and it's one 
spot where trouble is least expected. 

NELSON KAPPES 

Philco Model 60. Set was reported 
"dead." A faint hum could be heard 
with the ear close to the speaker. 
which showed that the speaker field 
and voice coil were probably in good 
shape. A voltage check showed that 
the voltage was very low in the filter 
system and zero at the 6A7 and 78 
tubes. This naturally pointed to a 
shorted condenser, No. 20, but upon 
removal and test this turned out 
to be perfect. The trouble was finally 
isolated in the I.F. padding conden- 
ser, No. 17, which was grounded, as 
shown in Fig. 1C. This condenser 
is across the primary of the 1st I.F. 
transformer, and is mounted on the 
chassis by means of a small screw 
and collar. The screw goes through 
a brass eyelet in the condenser, and 
in this case the screw was tightened 
too much. Tr is squeezed the fibre 
insulation, allowing the eyelet to 
move so close to the terminal of the 
padder that the high voltage broke 
down the insulation and jumped to 
ground. When the nut was loosened, 
the trouble cleared. but it was 
thought better practice to replace 
the condenser. 

HARRY W. MONEY 

Philco 20. First offender used on 
others. Cut off and on, and all volt- 
ages checked OK. Snapping any 
light switch would bring reception 
back. After trying every trick I 
knew. I took a large condenser. 

about 0.1 -mf., and placed it across 
each condenser in set. Every time, 
the set would start playing again 
until I came to the coupling con- 
denser from detector to 1st audio and 
here it would not cause the set to 
play. Replacing condenser cured all 
troubles. 

HENRY C. DEAN 

Brunswick Model AGIO. The 
power transformer was very hot 
and had been smoking. The tubes 
were taken out and tested, and when 
inserted again the set worked OK. 
All we could figure out was that the 
type RO tube was put into the socket 
backwards as the owner had the 
tubes out to get them tested at a 
tube dealer. The high -voltage wind- 
ing of the power transformer doesn't 
supply enough current to burn out 
the filament in the tube. 

U. S. Radio & Television Model 26. 
This set would cut down in volume 
and then come in loud again. It was 
found that the detector cathode by- 
pass condenser was open. We usually 
check the condensers for opens by 
connecting a good condenser across 
the ones in the receiver. 

Majestic Model 120B Air -Cell Re- 
ceiver. In this model, the volume 
cut down and then came back loud 
again. Look for a poor condenser in 
the coil shield cans. We checked 
everything else but these condensers 
before the trouble was found. We 
didn't suspect that they would put 
a bypass condenser in the coil shield 
cans. 

Crosley 601 Model. The set was 
"dead," but the voltages checked 
OK. Finally the neutralizing con- 
denser was found to be shorted. The 
set was neutralized and then worked 
fine. 

Atwater Kent Model 67. This ra- 
dio played fine when it did play, 
but at times it wouldn't go at all or 
it might stop dead if it was playing. 
Batteries, voltages and currents 
checked OK. We made a couple 
trips to the country where the set 
was, and finally had to bring the 
set to the shop. Trouble was finally 
found in the voice coil leads from 

the output transformer to the voice 
coil of the dynamic speaker. They 
were open, although shellac covered 
them where they were spliced. We 
soldered the splice. 

Crosley ScreenGrid Battery Set. 
Didn't have any pep. and circuit 
oscillated when given full volume. 
All voltages checked and all parts 
checked OK, so we were baffled. Al- 
most gave up the job. Finally re- 
soldered all connections and the set 
worked fine. 

Crosley Model 33. Distortion and 
low volume level. The coupling con- 
denser between the detector and A.F. 
tube often develops a high leakage 
resistance but may test "good." The 
use of such a defective unit will 
cause the troubles noted and will 
place a high positive voltage on the 
grid of the A.F. tube. Replacement 
is the only cure. 

RCA -Victor Car -Radio Model M34. 
The complaint was that the set 
didn't work. There was no plate 
voltage on the oscillator and 1st- 
detector tube. The leads from the 
I.F. coil were so close to the shield 
can that the insulation had broken 
down and burned the wire off. We 
re- soldered the wire and then 
aligned the set. 

Sparton Model 931. Set played 
intermittently. Filaments in the 
push -pull audio stage would go out. 
Tubes checked OK. Trouble found 
as a bad connection on the hum 
balancer which is in series with the 
filament. 

Sparton Model 410 Jr- "Set cuts 
down in volume," said the customer. 
Checked everything. Jarring the set 
wouldn't help any. Still it would 
work fine -then go weak. We dis- 
covered what was wrong by con- 
necting a wire from the rotor plates 
of the variable condensen in one 
of the sections to ground. The set 
worked fine and kept on working. 
Evidently the variable plates weren't 
making connection with the shaft, 
although the plates weren't loose. 
Soldering the variable plates to the 
steel shaft cured the trouble. 

(Continued on page 169) 
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CHECKING RADIO SETS 
BY X -RAY! 

!I 

INTERMITTENT SHORT 

I 1 
-C- 

Three examples of X -ray analyses of electrical devices. At A is a shielded 
and impregnated assembly of coils, condensers and resistors. At B and C 
are shown 2 metal -case condensers having intermittent shorts between condenser 

and case, and open connecting lead. 

Fig. A. The front of the analyzer case. 

HERE IS A capacity analyzer that 
is a companion unit for the All - 
Wave Oscillator that appeared in 

the October 1935 and January 1936 is- 
sues of Radio -Craft. It not only meas- 
ures the capacity of condensers in micro- 
farads but also, tests for opens and 
shorts. In addition it will show visually 
the actual leakage of a condenser at its 
rated voltage. This device tests all kinds 
of condensers -mica, paper, electrolytic 
and air, from 100 mmf. to 50 mf. The 
polarizing voltage can also be used 

By means of X -rays, radio parts and sets 
can be examined without affecting their 
operation. 

C. W. PALMER 
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RAYS, which only a few years ago were considered to 
be useful only in medical work have been finding many 
interesting and unique applications in industrial en- 

gineering. 
The fact that it is not necessary to destroy the object to 

discover its internal condition is one of its outstanding ad- 
vantages over other methods of examination. Thus, X -rays 
may be used to discover flaws and defects in metal objects, 
and they may also be used to detect defects in assembled 
apparatus, such as defective wiring, misalignment, etc. 

In the radio field, this faculty becomes particularly ad- 
vantageous. For example, in a power transformer, choke coil 
or A.F. transformer, broken leads or intermittent shorts in 
the device, which may be enclosed in a shield or can of con- 
siderable thickness as well as being impregnated in a "pot- 
ting" compound or pitch can be seen in "radiographs" of 
the object. 

In the radio engineering laboratory the X -ray permits 
devices on life tests or overload tests to be checked at 
regular intervals. 

(Continued on page 169) 

A SIMPLE WHEATSTONE BRIDGE 

CAPACITY ANALYZER 
This handy device will measure capacities between 100 
mmf. and 50 mf.; it will also test circuits for "shorts." 

MICHAEL 

wherever an external variable "B" 
source is needed up to 40 ma. This is 
sufficient energy to power a 3- or 4 -tube 
receiver, and due to the good filtering is 
quite noiseless and hum -free. 

The circuit used for measuring the 
capacity is the well known "bridge" 
method, which is one of the finest in 
use today. In this arrangement the A.C. 
voltage is balanced across a known con- 
denser and is made to equal the same 
value of voltage across the unknown 
condenser being tested. This is accom- 
plished by adjusting the variable resis- 
tance RI until there is no sound in the 

r- 
110V 
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PT. 

I ® 
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b 
w 

° 
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6 5 ® W5 + i lr EZiI1Ì 
ppTrpp}TTTi 
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6 er 
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I50 

Fig. I, left. The cire rit 
of the tester, which s is 
a neon -tube indicat. . 
Fig. B right. The back of 
the chassis showing the 
Positions of the parts, 
including the power trans- 
former and filter choke. 

headphones. Now by calibrating this po- 
tentiometer it is possible to have a scale 
reading directly in microfarads: for the 
benefit of those desirous of duplicating 
this analyzer a 31 4-in. scale (see Fig. 2) 
can be pasted to a piece of cardboard 
and then mounted on the front panel of 
their instrument. Of course it is essen- 
tial that the same type of potentiometer 
be used as the one specified otherwise 
the calibration will not check. 

The 5 standard condensers used in the 
bridge were bought on the open market 
and they tested quite close to their rated 

(Continued on page 176) 
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HOW TO IMPROVE 
"TALKIES" 
FIDELITY 
There is a big field for the wide -awake 
Service Man in modernizing theatre "sound" 
equipment. 

LAWRENCE L. JOHNSON 

AMPLIFICATION finds 
4 its highest point of development 

in the recording and reproduction 
of motion pictures. Here, we find 

an earnest effort to reproduce every 
iota of the original sound. The work of 
ERPI (Western Electric) and Photo - 
phone (RCA- Victor) is outstanding in 
this field of "extended- frequency opera- 
tion." We find the present ultimate in 
perfect sound reproduction from care- 
fully constructed sound stages at the 
producers, to beautiful sound- repro- 
ducing theatres, acoustically corrected. 
It is not our purpose to go into any de- 
tails concerning the recording of sound 
as practiced in the studio since most 
of the readers of this article will make 
their contacts on reproducing appara- 
tus. 

ANALYSIS OF TALKIE SYSTEMS 
1 All Talkie Systems can be divided 

into this rough classification: 
A. Soundhead. (Fig. 1D.) 

1. Mechanical Drive or Filter. 
2. The Exciter Lamp. 
3. The Optical System. 
4. The Photoelectric Cell. 

B. The Fader. (Fig. 1C.) 
C. The Voltage Amplifier. (Fig. 2.) 
D. The Power Amplifier. 
E. The Loudspeaking System. 

1. The Monitor Loudspeaker. 
2. The Filter System. 
3. The Middle- Frequency Speaker. 
4. The Low -Frequency Speaker. 
5. The High- Frequency Speaker. 

F. Acoustical Control. 
1. Building Treatment. 
2. Frequency Discrimination. 

Aar 

E/SPEAKER 

PROJECTION 
PORT 

OBSERVATION 
PDG á 

E2 STAGE 
LOUOSPEAKER 

A SOUNDUEAD 0 FADER 
AGE AMP D POWER AMP 

E LOUDSPEAKER SYSTEM 
r BUILDING ACOI,:. I 

Fig. A. Details of the operator's booth and the projection and sound equipment 

It is the purpose of this article to go 
into the subject of extending the audio 
frequency range of talking motion pic- 
ture installations. This has been and is 
accomplished in 4 ways: (1) A -The 
use of an improved optical system to 
scan the sound track on the film and, 
B- insurance of smooth action on the 
part of the film passing the scanning 
device. (2) A -The addition of reserve 
power to the amplifiers, B -the exten- 
sion of the frequency range to where it 
is only down plus or minus 1 decibel 
(or "db. ") from 30 to 10,000 cycles per 
second (or "c.p.s. ") and C -the elim- 
ination of all extraneous noise and hum 
from the amplifiers. (3) A -The in- 
stallation of 2 or 3 loudspeakers and, 
B -a filter arrangement to allot only 
certain bands of frequencies to these 
units. (4) The improvement of the 
overall acoustics of the theater house. 

FREQUENCY RANGE 
The range of most of the original 

talkie amplifiers was substantially fiat 
from 60 to 5,000 c.p.s. The public can 
excuse a lot in novelty if it is new but 
anything can get extremely old. Loss of 
the higher frequencies places a strain 
on the hearing since the ear is called 
upon to supply these missing com- 
ponents, and after 2 hours of this it 
becomes tiresome. An analogy is to be 
found in listening to a pipe organ as 
heard over "the radio " -it becomes ex- 
tremely boresome. Sound engineers at- 
tacked the problem vigorously with the 
result that modern amplifiers are only 
down 1 db. over the entire audio range 

(Continued on page 178) 
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USEFUL CIRCUIT IDEAS 
Experimenters: Here is your Opportunity to win a prize for 
your pet circuit idea, if it is new, novel, and useful. 

111111111111111111111111111111111111111111111111111111111111111 
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Fig. I. Here is a simple A.C.-D.C. test oscillator with several novel features 
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Fig. A. The completed oscillator. 
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Fig. 2. A simple code practice unit. 

Fig. 3 Testing I.F. transformers. 

FIRST PRIZE- $I0.00 
LOW -COST TEST OSCILLATOR. 

This simple instrument will give 
good results on either A.C. or D.C. 
Since it is intended for such uni- 
versal use. the 5 -W. miniature lamp 
is used as shown in Fig. 1. If the 
lamp lights when the plug is put 
in the socket, the plug should be 
reversed. Of course, a ground is 
needed on the oscillator for this teat. 
This test should always be made. 
since if the plug is not inserted in 
the correct manner, the tuning con- 
denser and some of the other parts 
of the unit will be "hot" and unless 
shielded may cause injury or damage. 
'The rest of the circuit is very simple 
and may be followed from the dia- 
gram. Either a line cord resistor or 
a 30 -W. lamp may be used as the 
series resistance to feed the heater 
of the 12.1.7. Standard plug -in coils 
of the desired band ranges are used 
for tuning. 

The appearance of the completed 
unit in its case is shown in Fig. A. 
The use of the line cord resistance 
will enable the builder to construct 
a more compact unit, while the 
30 -W. lamp will be cheaper and will 
likely be easy to obtain. The cord 
should have a resistance of 350 ohms. 
The calibration chart may be 
fastened to the cover of the box, 
and the extra plug -in coils may be 
mounted there also. This oscillator 
is an simple that it cannot get out 
of order and it will be found ex- 
tremely convenient to use. 

LOUIS R. SKLAR 

SECOND PRIZE -$5.00 
INCREASING VOLTAGE. The 

usual full -wave rectifier circuit is 
shown at Fig. 4A. Occasionally a 

AWARDS IN THE CONTEST 
FIRST PRIZE ........ $ I0,00 
SECOND PRIZE .... 5.00 
THIRD PRIZE ....... 5.00 
Honorable Mention 

higher voltage than this affords will 
be needed while at the same time 
retaining the advantages of full - 
wave rectification. This may be ac- 
complished by using the circuit at 
Fig. 411, where the original equip- 
ment is all used. the changes allow- 
ing an increase in voltage of about 
90 V. The resistors added should be 
of at least 5 -W. rating. and may have 
a slightly different resistance value 
than shown, as for example 10,000 
or 15.000 ohms, but both must be 
of the same value. 

ROY IIOCKIN 

THIRD PRIZE -$5.00 
COMPACT HIGH- VOLTAGE 

SUPPLY FOR OHMMETEIL The 
high -resistance ranges of ohmmeters 
require a voltage of about 45 V. or 
so and this is usually supplied by 
batteries. These batteries are always 
dead when needed, however, and a 
powerline supply is much to be Pre- 
ferred. The circuit in Fig. 5 shows 
how a compact supply may be made 
that will give about 45 V. and up 
to 4 ma. current. The power trans- 
former is a 2 -to-1 ratio audio unit, 
over the existing windings of which 
is put a third winding of No. 26 
enameled wire to supply the fila- 
ment of the type 30 tube, which is 
used as a rectifier. About 100 turns 
will be needed and if there is not 
sufficient room for this winding. a 
few layers of the outer insulation 
may be peeled off to provide the 
needed apace. The necessary appara- 
tus is so compact and light that it 
may be added to almost any test set 
without overcrowding. 

J. E. RYAN, 
Cape Town, S. A. 

HONORABLE MENTION 
SIMPLE CODE PRACTICE 

OSCILLATOR. Although I had al- 
ways wanted an audio oscillator to 
practice the code, I never made one 
as they were not simple enough. I 
finally came across the circuit 
shown in Fig. 2 which is extremely 
simple and will work a speaker. 
The tone is changed by varying the 
S.-G. resistor. 

SATOSHI YUGUCHI 

HONORABLE MENTION 
TESTING I.F. TRANSFORMERS. R.F. 

Sometimes a transformer is suspect- 
A1EGS. 

ed of having insufficient tuning 
range to reach a certain I.F. This Fig 6. Push pull 

may be due to shorted turns or any 
other cause. Testing such units is 
very simple if a workable receiver 
having the same I.E. as the suspect- 
ed unit is at hand. The doubtful 
transformer is simply connected in 
the control -grid circuit of the I.F. 
stage of the receiver as shown in 
Fig. 3. If the transformer is in good 
condition a decrease in signal 
strength will be noted as its trimmer 
condenser is turned. If no change 
is noticed, the transformer is not 
capable of tuning to the desired 
range, or it is defective. 

HARRY E. WFssEL 

HONORABLE MENTION 
A STABLE DETECTOR. Electron 

coupling and push -pull detection are 
quite well known. However, the par- 
ticular combination shown in Fig. 
6 in an excellent performer, as it is 
very stable. This means that the 
gain of the preceding R.F. stage 
may be pushed up higher, and also 
there is no fringe howl or noisy 
effects when the circuit goes into 
oscillation. Hand capacity effects are 
minimized. While the circuit is a 
bit elaborate, the use of triode tubes 
allows some simplification, and the 
results are equally pleasing. This 
circuit is not true push -pull. of 
course. since the plates of the tubes 
are in parallel. 
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Fig. 4. The usual full -wave rectification cire it is at left, while the improved version is at the right. 
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Fig. 5. A junk box high -voltage power supply. 
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CONSTRUCTING A 5 -TUBE LOOP SET 

--INTERFERENCE LOCATOR 
A 3- purpose set: (I) Tracking Man -Made Static; (2) Direc- 
tion Finding; and. (3) Broadcast Program Reception! 

E. L. RICH ARDSi IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIII 111111. IIIIIIIIIIIIIIIIIIllll111111111111 1111 11111111 111 111111111111111111111111111111 

MANY SET builders and Service 
Men are on the lookout for a very 
economical and efficient circuit 

that can serve more than one purpose; 
the following radio circuit is for a re- 
ceiver of the loop -operated portable 
type, which can be used for broadcast 
reception and also serve as an interfer- 
ence locater. The completed instrument 

Fig. B. The inside of the receiver cabinet showing 
how the batteries are fitted into the available space. 

Note the shielding of the complete receiver 
compartment. 

is here shown pictorially, and in Fig. 1 
by diagram. 

The receiver can be used for enter- 
tainment while boating, camping, or 
motoring -that is, wherever A.C. is not 
available. It can be built very compactly 
and very light in weight. 

There is quite a demand for such a 
portable receiver not only for broad- 

Fig. A. The loop points toward the station. 

cast reception, but they are also very 
useful in locating interference. Very 

(Continued on page 177) 
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Fig. I. The set is a T.R.F. type, using a tuned loop and 2 R.F. stages. 

THE CORRECT USE OF FIXED CONDENSERS 

Fig. I. The input circuit of a modern superhet. receiver. 

GLANCE OVER the shoulder of any 
busy executive of a large radio 
dealer or distributor when he is 

checking over the daily reports of the 
service personnel, and be amazed at 
the percentage of radio receiver trou- 
bles due to faulty condensers. "Shot by- 
pass to R.F. screen voltage socket ter- 
minals. No Reception " -one report 
might read. "Open bypass condenser in 
1st R.F. dc-coupling network causing os- 
cillation and weak reception," another 
report will indicate. Still another might 
specify "open 8 mf. electrolytic filter, 
causing weak reception, hum and oscil- 
lation." 

As a matter of fact an analysis of 
all the reports for each day or any 
week, or for a whole year, would indi- 
cate that the real cause for over 50 per 
cent of all service calls is attributable 
to defective condensers. But before we 

unjustly reason that all condenser man- 
ufacturers are making poorly engi- 
neered products, let us. to use the words 
of Al Smith, "look into the record" or 
history of condenser applications and 
design. 

Years ago, when a radio receiver con- 
sisted of a long, box-like affair using a 
number of brightly illuminated bulbs 
and an array of assorted batteries 
which required frequent replacement, 
condensers were relatively unimportant 
and extremely few in the receiver. A 
single 1 microfarad paper unit connect- 
ed across the "B" voltage terminals of 
the set; and a small mica unit, usually 
"triple -0 -five" (500 mmf.), for the grid 
condenser were all that would be found 
in the most expensive and de -luxe sets 
of that day. The larger condenser was 
employed for the purpose of bypassing 
the "B" battery circuit so that any R.F. 

The radio man will find in this 
article very important data 
on the application of all types 
of fixed condensers in mod- 
ern radio receivers. 

J. T. BERNSLEY 
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current in the return circuit would en- 
counter no opposition in its flow to the 
ground. Of course when the batteries 
were fresh and their resistance low the 
bypass condenser was ineffective, but 
as the battery voltage commenced drop- 
ping and the resistance of each cell in- 
creased then the usefulness of the by- 
pass condenser was proportionately in- 
creased. 

Upon examining the circuit diagram 
of the tuning section of the average 
modern superheterodyne receiver (see 
Fig. 1), we see a great contrast in the 
applications of condensers as compared 
to the receiver of earlier days. The mul- 
tiplicity of elements in the new high - 
gain tubes necessitates the use of bypass 
condensers as essential points in the cir- 
cuit to permit attaining the tremendous 
gain that must be realized in each stage, 

(Continued on page 180) 
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SPECIAL NOTICE 
Those questions which are found to rep- 

resent the greatest general interest will be 
published here, to the extent that space 
permits. (At least 5 weeks must elapse 
between the receipt of a question and the 
appearance of its answer here.) Mark such 
inquiries, "For Publication." 

Replies, magazines. etc., cannot be sent 
C.O.D. Back issues of RADIO -CRAFT' 
prior to December, 1932, are available at 
50e per copy; except the following issues: 
7/'29, 1. 2. 3, 4. 6, 7, 9 and 11/'30; 5. 8 and 
9/'31; and 7/'33. which are out of print. 
Succeeding issues are still available at the 
regular price of 25c per copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question: answers are subject to 
subsequent publication if considered of ex- 
ceptional interest. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to men- 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram Ion 
separate paper) when needed to explain 
your meaning ; use only one sirle of the 
paper. List each question. Be SURE to 
sign your name AND address. 

Enclose only a STAMPED and self -ad- 
dressed envelope for names and addresses 
of manufacturers; or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee may 
be secured by addressing the inquiry to the 
SPECIAL SERVICE department. and fur- 
nishing COMPLETE specifications of de- 
sired information and available data. 
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PEAK V.T. VOLTMETER 
(369) Jarus D. Weisner, Brooklyn, N. Y. 
(Q.) I have need for a simple peak voltmeter 

to work from the A.C. lines. I have a 0 -1 ma. 
meter that may be used in this equipment, this 
meter being part of my multimeter test set. 

(A.) A diagram of a very simple peak V.T. 
voltmeter is shown in Fig. Q.369. The meter 
should not be used on a lower range than 100 
V., since a resistance of less than 0.I -meg. across 
the electrolytic condenser will result in a slight 
error. It should be remembered that this type 
of meter will read 1.4 times the r.m.s. voltage, 
so that if a line reads 100 V. on an ordinary 
meter, the equipment described here will show 
a reading of 140 V. The electrolytic condenser 
must have a voltage rating as high as the high- 
est voltage to be measured. There are no ad- 
justments to be made. 
(This information reproduced by courtesy of Sureaa'a s.) 

A SIMPLE SCRATCH FILTER 
(370) Sivert N. Glarum, Providence, R. 1. 

(Q.) Will you kindly supply me with a scratch 
filter circuit that ' - suitable for coupling a 

INPUT / 

6.3V 

110V., j00001 A.C. S 

t6 
MF 

000\ 
OHMS 

RE R 
VOLT 

V 

Fig. 0.369. A circuit for a very simple and useful 
"peak" V.T. voltmeter. 

Fig. Q.370. Scratch filter for crystal pickup. 
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Fig. 9.371. Conne -tion for "B" return lead. 

crystal phonograph pickup to a high- fidelity 
amplifier? 

(A.) In this connection we have been ad- 
vised by the Astatic Microphone Lab.. Inc., that 
the circuit in Fig. Q.370 is very efficient. With 
the values shown, the resonant period is about 
4,000 cycles, the amount of attenuation being 
controlled by the 0.1 -meg. variable resistor. 
Should it be desirable to shift this period to some 
other frequency, this may easily be done by 
changing the value of either the 0.01 -mf. con- 
denser or the 0.2 -hy. choke. 

CONDENSER ANALYZER 
(A CORRECTION) 

(371) Max Nathans, Bronx, N. Y. 
(Q.) I wish to try the circuit of the condenser 

tester described by William Robinson on p. 15 
of the July. 1936 issue of Radio -Craft. However 
I find that there is no return lead for the high - 
voltage supply shown on Fig. 1. Where should 
this return connection be made? _ 

(A.) The affected portion of Fig. 1 mentioned 
above is reproduced here at Fig. Q. 371. The 
remainder of the circuit is correct as shown. 
We have been informed by the author that 
the formula on page 15 was incorrect. It should 
have been as follows: 

ó PF- R Ì =100 
V R=} (-)t 

WC 

RECEIVER DESIGNATION 
(372) Johnson Latimer, Manchester, Vt. 
(Q.) Can you tell me what the "Q" on the 

model designation of a Crosley Model 54Q re- 
ceiver means? Also, do service data on the 
Model 54 apply to the Model 54Q as well? 

(A.) We have been informed by the Crosley 
Radio Corp. that the "Q" is simply the designa- 
tion of the cabinet of this particular r ei .er 
The chassis number is 54, to which the service 
data apply. 

THE TERM "SOUND CELL" 
(371) Mr. S. T. Johan en, Aorl. l; I I. N. Z. 
(Q.) What is the meaning of the term "sound 

cell" as generally used for P.A. equipment? 
(A.) A sound cell is an assembly of 2 bimorph 

Rochelle salt crystal elements in a bake:ite frame. 
The bimorph elements, in turn, are each made 
up of 2 crystal plates with electrodes attached, 
cemented together su that an applied sound will 
cause a bending of the assembly, and prod nn 
a voltage. The mounting is such that mechanical 
shocks have little effect on the unit. No dia- 
phragire is used. the sound impulses actuating the 
crystal elements directly. An exceptionally wide 
frequency range, even int., the super- mid:We 
band, and on down to zero frequency, m;ty Ic 
achieved in this construction! 

RMA "CONDENSER COLOR CODE" 
(374) William Darlington, Chadron, Neb. 
IQ.) I have been trying to tied ont if the 

RMA has a standard color code far mica con- 
densers, but can find no mention of it. 

( A.) The standard RMA color code for mica 
condensers uses the same colors to represent 
the various digits as the resistor color code. 
For those not familiar with this. the following 

(Continued on page 191) 

QUESTIONS 
P.1A & ANSWERS 

Conducted by 
CHARLES R. SHAW 
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PHASING SPEAKERS 
(38) Leigh B. Eshleman. Lancaster, Pa. 
(Q.) While one of my P.A. outdoor systems in 

which I use dynamic speakers is perfectly stable, 
I often encounter considerable feedback trouble 
with another system in which I use 2 units and 
horns. I tried bypassing and filtering every audio 
stage without any help. I use the same micro- 
phone in both systems. 

(A.) Judging from your sketch, your speakers 
are placed symmetrically with relation to the 
microphone and it is therefore important to see 
that the 2 speakers are out of phase. Although 
it has often been pointed out how to change the 
voice -coil connections in order to change the 
phasing of the speakers. it should also be remem- 
bered that changing the field -coil connections 
produces the same effect. One of the most com- 
mon reasons for audio feedback and resulting 
audio howl is the presence of a peak somewhere 
in the amplifier system. This condition can be 
easily remedied by the use of an absorption equal- 
izer, easily placed externally and connected by 
means of adapters, as illustrated in Fig. IA. 

When the whole audio system has an excellent 
frequency response then the feedback will occur 
at a great number of audio frequencies at one 
time. resulting in a rich note. If there is a peak 
present anywhere in the system then the audio 
howl will take place at that particular frequency. 

The formula for calculating inductance and 
condenser values for a filter to remove a certain 

1 

frequency is: f = 
2,1V LC 

Audio feedback can also be reduced by the use 
of an automatic volume control which prevents 
any large signal peaks and therefore reduces 
feedback. 

TUBES FOR HIGH VOLTAGE GAIN 
(39) Frank A. Borden, Newark, N. J. 
(Q.) I intend to build a very high -gain ampli- 

fier and wonder whether glass tubes or metal 
tubes will be better to use. What is your advice? 

(A.) It is found from practical experience 
that the 6C5 and 6F5 tubes of certain makes 

(Continued Wt page 181) 
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Fig. I, Solutions of various P. A. problems. 
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MAKING A BEGINNER'S 

2 -TUBE PORTABLE 
RECEIVER 
This complete self- contained little set works like a charm! 
The circuit has been carefully worked out for loudspeaker 
operation with only 22.5 V. plate supply. 

H. D. O PL IN GERI IBIIIIIIIIIIIIOIIIIIIlllllllllllllll lllllllll llllllBlllhllBllllllllllellll llIIIII 

HERE IS just the thing for that 
vacation you plan to take this 
fall. It is a handy little portable 
"loudspeaker" radio set that you 

can take anywhere, since it is not de- 
pendent on an outside power source. The 
set, here illustrated, was designed pri- 
marily as a headphone receiver, but 
due to its tremendous volume on phones 
a small magnetic speaker Can be used 
on loud signals. The volume probably 
will be sufficient for a small room or 
tent -just the thing for that camping 
trip, or fishing expedition. Take this 
portable wherever you travel; just un- 
coil a length of wire for an antenna, and 
clip a wire to the nearest ground or 
(metal) tent stake, and it is all ready 
to go. 

The set measures only 6% x 8 x 4 
ins. deep, and weighs less than 5 lbs. 
The current consumption is only 100- 
120 ma. on the "A" supply consisting of 
2 ordinary flashlight cells; and about 
1% ma. on the "B" supply, which is 
a 221fí -V. unit. The set uses 2 tubes in 
a regenerative circuit, using a type 32 
as a screen -grid detector- amplifier, and 
a 30 as an audio amplifier and output 
tube. The original set was designed for 

broadcast reception only, but if desired, 
it can be made to include short -wave 
police, amateur, and aviation frequen- 
cies by simply tapping the coil as shown 
in Fig. 1. By placing the coil over the 
type 30 tube much space is saved with- 
out in any way affecting the operation 
of the set. 

SENSITIVITY ON THE LOW WAVES 
The set is different from an ordinary 

broadcast receiver in that the broad- 
cast range is divided into a high and a 
low band, both to save space by using a 
smaller condenser, and to boost the 
volume on stations on the upper or 600 
kc. end of the band. The lower part of 
the broadcast band is covered by one 
sweep of the dial, then by snapping the 
toggle switch, the upper part is cov- 
ered in the same way. In sets using this 
type of circuit, trouble is often encoun- 
tered by the shifting of the station 
positions on the dial when different 
lengths of antennas are used; especially 
if the set is to be used in different locali- 
ties and under different conditions. In 
this set, this is remedied by making Cl 
variable; serving very nicely to bring in 
the stations at the right place, and if 

Fig. I. Schematic and pictorial diagrams of the 2 -tube portable. 
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Fig. A. The completed receiver. 

once set for a certain antenna, it need 
not be changed. It is adjusted through 
a small hole near the antenna clip. 

CONSTRUCTION 
The first component to consider in 

making up this little receiver is the 
coil, shown in Fig. 2B. The form size 
specified is just large enough to fit over 
the 30 tube. The usual precautions 
should be taken in winding the coil: all 
windings should be in one direction; and 
the wire should be wound on evenly and 
tightly. Be sure the tickler coil is wound 
at the ground end of the tuning coil, or 
the circuit will not oscillate properly. 
The leads should be left long, so they 
can be soldered directly to their con- 
nections. As to number of turns follow 
Fig. 2B. The case is made of % -in. com- 
position wood (trade names are hard- 
board, masonite, and pressed wood, ob- 

(Continued on page 182) 

Fig. B. Portable set, with side panel removed to show the interior layout. 
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Fig. E. The complete instrument, in use in a customer's home. 

IN THIS ISSUE, we are going to put 
the finishing touches on the home- 
made Cathode -Ray Oscilloscope. (In 
last month's issue, we stated that the 

Vertical Amplifier could be omitted un- 
til later, if desired. However, the parts 
needed were included in the Parts List 
given in Part H. The addition of the 
Vertical Amplifier is very simple and 
should be accomplished at once in order 
that you may proceed with the next 
part of the program. The schematic in 
Part II gives all the necessary details.) 
We are now going to describe the func- 
tion of each control on the completed 
instrument. 

CASING DETAILS 

The chassis is walled -in, on the left 
and right sides, by sheet aluminum (see 
Fig. 9, upper -left). It is recommended 
that the bends be made on a tinsmith's 
"brake." The sidewalls should have an 
ample number of holes drilled for ven- 
tilation purposes. The sketch shows that 
a geometric pattern was followed in 
our instrument. However, the builder 
may use whatever pattern he desires. 
Just be sure that at least 100 holes of 
14-in. dia. are drilled out. 

Hexagon -head self -tapping screws, 
1 /a -in. long, are used throughout for 
fastening the sides, top and bottom. The 
size of these screws is equivalent to the 
6 -32 machine screw. The self -tapping 
screws require a No. 28 drill hole for 
clearance and a No. 33 drill hole for the 
self -tap. The clearance holes (No. 28) 
are drilled in the sidewalls as shown on 
the figure. Then the side is placed in 
position on the chassis and the tap holes 
may be marked off with an ice -pick or 
other sharp pointed tool. In this way, 
the holes in the chassis will match per- 
fectly with the holes in the sidewall. 

When both sidewalls have been 
screwed into place, the top section 
(upper -right, Fig. 9) is prepared and 
the same procedure is followed. 

The unit, when used in locations 
which have powerful magnetic fields, 
will require a galvanized sheet iron 
shield surrounding the 906, as detailed 
at lower -left in Fig. 9. In many cases, 
though, this shield may not be needed. 

Stray images might be seen on the 
screen when test leads are plugged in 
and left free. 

HOW TO MAKE AN 
OSCILLOSCOPE 
The author supplies considerable detail re- 

garding mechanical problems, preparatory 
to describing some of the innumerable uses 

of this advanced tool for Service Men, etc. 

CHARLES SICURANZA PART Ill 
1 IIIIII IIII IIIIIIIIIII IIIIIIIIIII II IIIIIIIIIIIIIIII IIIIIII IIIII IIIIII IIIIIIII IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII lllllllllllllllll 

Last, but not least, the bottom plate 
is prepared. (See Fig. 9, lower- right.) 
This plate requires 2 right -angle bends, 
and should be lined on the side facing 
inward, with thick insulating paper. 
The right -angle bends are sandwiched 
between the chassis and sidewalls. 
Three self- tapping screws on each side 
hold the bottom plate in place. Four 
rubber feet are mounted, one in each 
corner on the bottom. A carrying grip 
handle may be added to the top section, 
but may be dispensed with, if the unit 
is to be used in one permanent spot. 
Three pairs of test leads should be made 
or purchased, as all 3 pair may be 
needed on certain tests. At least one of 
these test leads should be shielded with 
tinned copper braid and % -in. thick in- 

sulation for use in R.F. tests. 
The last item needed is an engraved 

front panel card, which shows what 
each knob controls. This may be made 
by the builder by referring to the front 
panel sketch in Part I, or may be ob- 
tained for you by the author. 

On the front panel of the completed 
oscilloscope, there are 12 knobs and 3 
pairs of tip -jacks. Each one contributes 
in some way to the ease of operation, 
or to convenience, or to the versatility 
of the instrument in its many applica- 
tions. To many, this multiplicity of 
knobs may be a bit confusing at first 
glance. However, if the purpose of each 
control is studied and memorized in 
proper order, you will appreciate them 

(Continued on page 184) 
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HOW TO INSTALL A 
WIRED AUDIO P.A. SYSTEM 
In this pert, the author describes the amplifier which he 

uses in the new P.A. system described last month. 

E. A. D EN N I SBIIIIIIIIIIIIIBIIIIBBIIIIIIIBIIIIIBBIIIIIIIIIIIIIBIIIIIIIIIIIIIIIIBIIIIIIIIIIIBIIIIIIIIIIIBIIIIIBIIBIIBIIIIIIIIPART I I 

Two OLD AND RELIABLE prin- 
ciples in the radio and sound field 
are here combined for a modern 

public address system. 
In the March issue of Radio -Craft, 

the writer described an amplifier of 
universal design. To build the P.A. sys- 
tem described in that issue, 5 stages of 
this amplifier may be used, utilizing 

push -pull type 48 output tubes. An am- 
plifier of straight A.C. or D.C. design 
may be used with similar results. 

The output transformer will have to 
be changed to one with a 50,000 -ohm 
secondary (a 15 -ohm winding will be 
useful for a monitor speaker or for 
earphones). The 50,000 -ohm winding is 
fed to controls LC1 to LC5, which are 

hooked up in series 
(be careful not to 
ground any of 
these controls or 
the transformer 
winding). 

Transformer and 
leveling controls 
shown in Fig. 3 
are all mounted on 
the master control 
unit (LC1 to 5 
should be mounted 
where they are 
readily available 
but not where they Fig. 3. Circuits of leveling controls and output stage. 

Fig. A. The amplifier and level controls. 

are liable to be moved during regular 
operation). Units LCG and T2 in Fig. 
3A, together with the type 48 output 
tubes ( types 43, 2A3 or 6A3 tubes may 
be used) and the necessary rectifiers, 
should be mounted on the chassis with 
the speaker; and the complete assembly 
should be mounted in the baffle shell 
(or, the complete assembly may be 
mounted behind an ordinary baffle, in 
the rear of an exponential horn, a radio 
console or a small table -type cabinet). 
Many other uses will suggest themselves 
to the wide -awake Service Man or sound 
company engineer. 

(Continued on page 183) 

A NEW ALLOY FOR 
PERMANENT MAGNETS 
Nipermag -the magnetic alloy which is said to have the 
greatest coercive force of any commercially available 
material. 

MALTON I-l. FRIENI] IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

N « IPERMAG" is a remarkable 
permanent -magnet alloy which 
has just recently been made avail- 

able. To the American trade nipermag 
is new, but to Europe, it is a tried and 
tested magnet material which has 
shown its worth for nearly 2 years. 
Hundreds of thousands of loudspeakers 
have been manufactured in England 
using this alloy and the demand for 
nipermag excited speakers is constantly 
increasing. 

There are many reasons why niper- 
mag has had this success. It is the prod- 
uct of a research laboratory devoted 
exclusively to permanent- magnet de- 
velopment, the purpose being to pro- 
vide a superior permanent magnet 
which would have high flux and coercive 
force but could be manufactured readily 
and consistently even in small sizes and 
odd shapes, and which could be supplied 
to the trade at a reasonable price. 

An outstanding fact about nipermag 
is its coercive force (magnetic pull) of 

about 660 oersteds, which is substan- 
tially greater than the coercive force of 
any other commercially available mag- 
netic material. Extreme variations of 
temperature, repeated and severe me- 
chanical shocks and intense stray mag- 
netic fields have no effect on nipermag. 
This one feature alone makes nipermag 
most valuable for meters which must 
retain their calibration, instruments on 
airplanes and ships, loudspeakers in 
hotels, farm- and auto -radio sets and 
hundreds of other applications where 
permanency is an asset. 

From the curve shown in Fig. 1 it 
may be seen that the value of H at 
BHmax is 380 units, another outstand- 
ing feature permitting nipermag to 
have a shorter back to front length for 
a given flux in an air gap. This is an im- 
portant factor where compact design is 
sought, such as for certain types of 
loudspeakers, headphones, microphones 
and so on. 

With nipermag it is also possible to 
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Fig. I. The B -H curve of "stock" Nipermag. Note 
the steepness of demagnetization curve at its origin 
showing the high initial permeability of this material. 

obtain a higher total flux and higher 
flux densities in an air gap and the flux 
densities of electro- excited units can be 
approached or exceeded, thus leaving 
no good reason for the further use of 
electro magnets in many applications. 

Nipermag is formed by casting to 
(Continued on page 183) 
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THE LATEST 
RADIO EQUIPMENT 
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An "exceptional" set in more ways than one! (1095) Tiny "metals" offer best value. A 
(1096) 

THIS 48 -TUBE PHONO: 
RADIO SET HAS 5 SPECIAL 

SPEAKERS! (1095) 

Three speaker groups needed. (1095) 

Tubes may be tested "hot." (1098) 

fe 

A "harness" for quick connection . 
(1099) 

BUILT to a special order, this 
radio set establishes new stand- 

ards for superlative sound repro- 
duction in an instrument designed 
for home use. 

Until the last year or two the 
home set builder has been able to 
construct radio sets incorporating 
features a year in advance of com- 
mercial sets. but lately it's been nip 
and tuck for first place. Now, it 
appears one manufacturer has 
jumped so far in the lead that both 
the home constructor and other 
manufacturers will have to step 
some to catch up. 

The new set that breaks all pre- 
vious records for out and out "colos- 
aolness" is here illustrated. Its fre- 
quency range is 80 to 10,000 cycles. 
with individual audio channels for 
each of 3 portions of this range. 
The undistorted power output i 
rated at 100 W. (The power line 
current consumption? Don't ask!) 

Additional feature:: all -wave re- 
ception, volume expander, cathode - 
ray indicator tubes, automatic rec- 
ord changer phonograph, home re- 
cording of spot program. break -in 
P.A. operation, continuously -variable 
selectivity, and noise-suppression 
circuit; and all the lesser features 
we have come to accept as requisite 
in high -grade construction. 

COMPACT 
ELECTROLYTICS (1096) 

(Aerovox Corp.) 
AVAILABLE in 2 voltage ratings, 

250 and 450 V., these small 
units are made in capacities of 4. 
8, 12, and 16 mfs. The size varies 
from 2 3/16 ins. to 4qÿ ins. high. 
The diameter is 1 in. for all sizes. 
These units make available the last- 
ing qualities of metal -cased unit.. 
with the small size of the card- 

portable orchestra! (1097) 

board types. A much cleaner -looking. 
more commercial- appearing instru- 
ment will result if these new com- 
ponent: are employed. 

UNIVERSAL -CURRENT 
PORTABLE PHONO. - 

RADIO (1097) 
(Wholesale Radio Service Co.) 

MEASURING only 10% x 13'_ x 
27'x ins. long. this compact 

equipment is ideal for use in camp 
or for traveling. The receiver is a 
7 -tube all -wave superhet. with a 
6 -in. dynamic speaker. The phono. 
motor is also A.C.-D.C., and the 
outfit will play either 10- or 12 -in. 
records. Record compartment in cov- 
er holds 12 large recordings. Fabri- 
coid case has strong carrying handle. 

VERSATILE TUBE TESTER 
(1098) 

(Weston Electrical Inst. Co.) 

ALTHOUGH designed as a com- 
prehensive tube tester. this 

portable and shop apparatus ha. 
facilities for checking voltages in 
3 ranges, 0 to 10, 100 and 1,000 V.. 
resistances in 2 ranges, 0 to 24.000 
ohms and 0 to 2 mega.; and incor- 
porates a condenser leakage tester. 
Direct meter -scale readings. The line 
voltage may be checked at any time: 
the power cord is fused. 

BATTERY ADAPTER 
"HARNESS" (1099) 

TITIS 
"harness" consists of a socket 

to tit the receiver cable plug ins 
for instance in Philco battery sets). 
and various small plus on the 
other end to fit into the sockets on 
top of the "B" and "C" batteries. 
thus adapting the plug type of bat- 
tery to receivers not fitted for its 
use. Available in either 7- or 8 -prong 
type. 

HANDSOME "FARM" 
RECEIVER OPERATES ON 

2 VOLTS! (1 100) 

(RCA Mfg. Co., Victor Div.) 

DESIGNED to compare favorably 
with its A.C. powered com- 

petitors. in performance, appear- 
ance, and tonal qualities, this out - 
st nding farm receiver embodies all 
the latest improvements. It has an 
s -tube superhet. circuit with class 

13 output driving a 12 -in. permanent 
magnet dynamic speaker; output, 
2.2 W. The tuning range covers 530 
to 22,000 ke., in 3 ranges ; covers 5 

"international" S. -W. bands. Such 
features as plug-in batteries, built - 
in "C" -bias cells, phono. connection, 
air -dielectric trimmers. antenna 
wavetrap, iron -core I.F. trans- 
formers, and a cabinet of the finest 
woods beautifully finished, assure the 
rural owner of the best to be had 
in "electric" radio performance, in 
2 V. "battery" current. supply. 

INSULATED WIRE -WOUND 
RESISTOR (1101) 

MIDGET, 
fully -insulated wire. 

wound resistors are now made. 
the units being the same in physi. 

(Continued on page 186) 

New wide -range test unit. (1103) 

Universal -service reproducer. (1104) 

MOTOR 

CALIBRATED R.P.M. MOTOR- 
SPEED DIAL- 

"Farm" set operates on 2 V.! (1100) New midget -sire resistor. (1101) An artistic tuning accessory. (1102) Speeds variable, I to 1,000 r.p.m. (1105) 

Name and address of any manufacturer will be sent on receipt of a self- addressed. stamped envelope. Kindly give (number) in above description of device. 
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Schematic circuit of the easily -built amplifier described in this item. The 

feature of this unit is its ready adaptability to nearly all types of service. (1116) 

AN UP -TO -DATE 18 -W. 
POWER AMPLIFIER (I 116) 

(Standard Transformer Corp.) 

AN AMPLIFIER. to serve pres- 
ent -day requirements, should 

he flexible as to use, as simple and 
compact as passible, sturdy and rigid 
of construction, and have high gain. 

The accompanying schematic dia- 
gram, together with a photograph, 
show an 1B -W. amplifier that has 
dual- channel input with accommoda- 
tions for input devices that require 
either high- or low -gain circuits; 
that has a built -ip power supply 
using the latest types of metal tubes ; 

and that meets the requirements as 
set forth in the foregoing para- 
graphs. There is given below a de- 
scription of the amplifier and a dis- 
cussion of its characteristics. 

Distortion and Frequency Re- 
sponse. Frequency discrimination 
and phase shift become negligible as 
a result of using resistance coupling 
and triodes in a preamplifier. Going 
still further, the transformers are 
mounted at such an angle that 

1 chassis currents and stray fields are 
cancelled out. In the grids' circuit of 
the 6F6 driver, a tuned circuit is 
used to raise low -frequency response 
of the amplifier. Fixed bias is ac- 
complished by using part of the 
high voltage to a 6X5 in a voltage - 
doubler circuit and is filtered with 
2 condensers and a high- impedance 
choke, and it is then fed to the con- 
trol -grids of the power tubes through 
the input transformer. The 6F6 
tubes draw very little control -grid 
current so that the direct current 
flowing in the input transformer 
secondary is negligible. The output 
transformer has a proper plate -to- 
plate load when the correct load is 

(Continued on page 187) 
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Small "alnico" dynamic. (1117) 

5 -IN. ALNICO -MAGNET 
DYNAMIC REPRODUCER 

(1117) 
sMALL size and high efficiency 

characterize this unit. It is the 
smallest speaker of its type on the 
market and is just the thing for use 
in portable and other compact re- 
ceivers. It may be had either with a 

very compact output transformer or 
with the voice coil leads terminating 
in pin -jacks. The voice coil resis- 
tance is 3.5 ohms, and the air gap 
is completely protected from foreign 
matter by means of a dust cover. 
The magnet is of special nipermag 
alloy and is said to be unharmed by 
rough treatment, etc. 

"DUAL-IMPEDANCE" 
VELOCITY MICROPHONE 

(1118) 
(Amperite Corp.) 

in UAL impedance" is a new idea 
in velocity microphones that 

permits the unit to be used directly 
with either a high- or low -impedance 
input. This is accomplished without 
any loss in efficiency by using a 
specially- designed transformer and a 
shielded. 4- conductor microphone 
cable. The cable is terminated with 
a 5 -prong female plug. 

The microphone is changed to 
low- (200 -ohm) or high -impedance 
automatically by plugging in the 
proper male plug, which alters the 
circuit as shown diagrammatically. 
By the use of this method, no un- 
desirable dead windings are left in 
the microphone transformer. For 
only high -impedance inputs, the 
standard high -impedance microphone 
should be used. The dual impedance, 
however, is very useful when both 
low and high impedance input might 
be encountered. Furnished with 
shock absorber. 

The complete amplifier represented by diagram at left. (1116) 

NEW PHASE -ROTATION 
INDICATOR (1119) 
(General Electric Co.) 

APHASE-ROTATION indicator, 
in which the outstanding inno- 

vation is the complete lack of mov- 
ing parts, has just been announced. 
Weighing only 12 osa. and having 
over-all dimensions of 5'i: x 3i_ x 3 
ins. deep, it can be carried around 
easily. This instrument will be found 
very useful in 3 -phase testing and 
installation work, such as the test- 
ing and installation of 3 -phase me- 
ters and motors. 

The new ph:tse- rotation indicator 
employs 2 neon glow lamps and a 
simple circuit (here diagrammed) 
which requires no adjustment. Suit- 
able terminals are provided for con- 
nection to 110 -, 220, or 440- V. cir- 
cuits. Operation 60, 50 or 25 cycles. 

Operation is simple and sure. 
Pressing a centrally -located button 
lights both of the glow lamps. The 
button is then released -and phase - 
rotation, clockwise or counterclock- 
wise, is shown by which one of the 
lamps remains lighted. 

This indicator makes use of a 
small condenser connected in Y with 
2 small neon lamps across the 
3 -phase circuit to be tested. An un- 
equal distribution of voltages in the 
3 -arms of the Y network occurs and 
the voltage across 1 neon lamp be- 
comes considerably greater than 
that across the other for a given 
phase rotation. In fact. the voltage 
across the latter lamp falls below its 
minimum breakdown or ignition 
value, and the lamp ceases to glow. 
Consequently, only 1 of the neon 
lamps glows at a time; the 1 that 
glows indicates the phase rotation of 
the applied voltage. 

In order that the apparatus may 
be universally applicable. for use on 
any standard line voltage, a voltage 
divider is employed, with taps which 
enable the user to work on lines 
up to 460 V. 

(Cont Hued on page 192) 

Phase -rotation indicator. (1119) 

Circuit, rotation indicator. (1119) 

Circuit of "add -on" coi. (1120) 

An "add -on' S. -W. coil unit. (1120) 

r 

L J 

Dual- Impedance dynamic mike. (1118 Mike. (1118) A 2- oil (A) and 3 -coil (B) I F.T. unit. (1121) 
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ALTHOUGH this receiver is only of medium size (see 
heading illustration, this is Fig. B), it possesses the 
valuable merits of superb tone and performance gained 

by circuit refinements lacking in the small receiver described 
in Part I (April, 1936 -"a 10 -tube set "). 

Unlike the other both the full range and the low- frequency 
outputs of the set are separately attenuated, permitting 
tonal balances which make possible many striking effects. 
Thus at low volume, when the bass response of a common 
set would be entirely negligible, the highs on this one may be 
cut down until the low notes are up to a satisfactory ratio, 
no matter how loud you may prefer them, and still the overall 
response will remain undistorted and clear. This character- 
istic is unique in receiver practice, but allows unheard -of 
flexibility. 

Continuing the policy of previous articles on the subject 
of "direct- impedance amplification," no attempt will be made 
to present all -wave tuning systems. It is believed that the 
audio circuit itself is intricate enough, largely because of 
its newness, to make it preferable that the constructor's 
mind should not be further confused by unnecessary details. 
There is no objection to building up the R.F. end to any 
degree. 

"- DECIBELS 
+ 25. 
+ 20 
+15 
+ 10 
+ 50 

- 5 - IO - 15 
20 

20 

UNIT N0.3 I 

- s," SPEAKER NQ2 UNIT NO.2 
4 - w - - -SPEAKER NO. I- - 

..........-v. 

- 1 , 1 1 1 í 1 I 1 1 1 1 1 1 1 1 11 1 1 1 1 1 I I 
50 100 500 1000 

FREQUENCY 
5000 10000 

Fig. 3. Speaker response curves with low -note booster. 

DIRECT-IMPEDANCE 

AMPLIFICATION 
Here is a larger set of the type described in 
the April 1936 issue - for advanced set 
builders. 

PART II -A 14 -TUBE SET 

L. MITCHELL BARCU$ IIIIlllllllllllllllllllllllll1111111111111111111111111111111111111 

For high -fidelity performance, however, it should never 
be overlooked that the maximum of operating stability and 
quietness are the two most desirable features. 

ELECTRICAL CHARACTERISTICS 
For those unfamiliar with the circuit, the operation of 

direct- impedance amplification is sometimes a mystery. 
While some phases of designing such an amplifier are com- 
plicated, the method of obtaining plate voltages and grid 
biases is simple. It will probably be noticed by the careful 
reader that all bias resistors and bypass condensers nor- 
mally found are missing! It is the absence of these disturbing 
factors as well as the direct coupling between stages which 
accounts for the remarkably wide frequency range and low 
harmonic content. 

Referring to the schematic circuit, Fig. 2, it wñl be noted 
that tubes V5 and V6 are in series, with the cathode of V6 
separated from the plate of V5 only by the choke, G. Since 
several milliamperes of current are flowing through them, 
there is a drop across choke G which provides the correct 
control -grid bias for V6. The plate resistance of V5 keeps the 
plate voltage at a satisfactorily high level. Being diode 
biased, the 55 tube (V5) has a varying plate resistance due 
to the changing signals. However, the plate potential is 
thus forced to vary in direct proportion, accordingly forcing 
more or less current through the tube. 

The overall current variations of tubes V5 and V6 are 
therefore kept at a much more uniform value and may be 
kept practically constant within the operating limits of the 
tubes. Therefore the voltage drop across choke H provides 
a constant bias for the 59s (V8, V9 and V10). 

The two tubes (V5) and (V6) and chokes G and H being 
in effect a resistance, the higher the voltage applied to the 
plate of V6 the greater will be the amount of current which 

(Continued on page 191) 
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CORNERSTONES OF RADIO 
PHASE 

The author, a well -known engineer, portrays in his simplest 
manner a fundamental action of alternating current. 

. E. W. SLOPE 
PART III 

1 

1 

.1 

A 
FTER WE have seen in Parts I 
and II of our series, "Corner- 
stones of Radio" (Radio- Craft, 
March and April, 1936) that the 

famous bugaboos of radiotechnique the 
"Ohms Law" and the "Wheatstone 
Bridge" involve nothing which cannot 
be understood by any beginner gifted 
with common sense, there is no reason 
why we should not try to discover what 
is actually meant by and involved in the 
expression "p- h- a -s -e ", which often ap- 
pears in articles dealing with the func- 
tion of certain radio circuits. 

SAYS "WEBSTER'S" 
A well -known trick to be used in case 

we don't know what a word means is to 
consult a dictionary, and this very use- 
ful book tells us that "phase" is a word 
of Greek origin which means: "to make" 
or "to appear". In some dictionaries we 
find the additional explanation that 
"phase" means: "in uniform circular 
motion, simple harmonic motion, or in 
the periodic changes of any magnitude 
varying according to a simple harmonic 
law (as sound vibration, alternating 
electric currents, etc.), the point of 
stage in the period to which the rotation, 
oscillation, or variation has advanced, 
considered in its relation to a standard 
position or assumed instant of starting." 

This explanation which is given by 
the newest Webster is one of the best 
and shortest descriptions ever written, 
but nevertheless, it involves too many 
functions and factors. It can confuse 
even a Professor of Physics, the poor 
beginner is left as wise as before he 
consulted our old friend, "the Webster." 

The effect of this experience with the 
dictionary will only be an amplifica- 
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Fig. 11. The electrical equivalent of Fig. IO. 

tion of the widely held opinion among 
radio beginners that "Phase" must be 
something reserved for scientists only, 
or at least for people who read a heavy 
mathematical book instead of a news- 
paper each morning while having break- 
fast! 

As the following description will 
prove, this opinion does not hit the 
mark since "that certain something," 
with the Greek name "phase" which 
puzzles our minds so much, can actually 
be understood by any one of us. "Phase" 
is not a factor governing electrical func- 
tions alone. It governs also the most 
simple happenings in our daily life. Of 
course we do not call it on such occa- 
sions by its Greek name, but we actually 
mean one and the same thing that en- 
gineers and scientists have in mind 
when they use the Greek word. 

To begin with, let us forget entirely 
about the word "phase" and talk about 
something which is very familiar to all 
of us -for instance, let us speak about 
a city. 

THERE IS "PHASE" IN CITY TRAFFICI 
The city which we shall discuss, and 

which we shall call "X," is shown at 
A in Fig. 10. We see there many broad 
avenues and smaller sidestreets, and 
also a very broad Main Street with a 
street car system which provides the 
inhabitants of this city with the neces- 
sary means of cheap transportation. As 
the map indicates, the business district 
with its great factories, etc., is located 
uptown, while the residential section is 
concentrated in the downtown part. 

Each morning when the inhabitants 
of this city go to work a traffic rush in 
the uptown direction is created; a simi- 
lar traffic boom, but in reversed direc- 
tion, occurs in the hours after office 
closing. 

Since the fluctuations of the traffic 
load are of great economical importance 
for the company which operates the 
street car system, no one will be sur- 
prised to learn that this company made 
a thorough census to determine the 
traffic load during different hours of the 
day. 

Something about rush hours. As in- 
dicated in Fig. 10B, there are in the 
early morning hours (between 3 and 4 
o'clock) only 1,000 persons who are 
using the street cars in an uptown di- 
rection. In the next hour (or between 
4 and 5 o'clock, a.m.) the number of 
uptown passengers increases to 3,200 

(Continued on page 188) 
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Radio Service Data Sheet 175 

GENERAL ELECTRIC MODEL A -83 AND A -85 8 -TUBE ALL -WAVE SUPERHETERODYNE 
(Features: tuning range, 540 to 18,000 kc.; metal Pubes; speech clarifier; push -pull output; special tuning dial.) 

All socket voltages are given in the small 
detail drawing. These are measured with n 
1,000 ohms- per -volt meter. and a 115 V. 
power supply. There should be no signal 
input. The cathode currents are as follows: 

VI, s7 ma.; V2, 10 ma.; V3, $.î ma.; V4. 
O; VI, 0.5 -ma.; V6. Vî. 30 ma. each; VS, 
87 ma. The power consumption is 100 W. 
for the 60 -cycle model, and the power output 
is 6 W. undistorted and 11 W. maximum. The 
set is available with power transformers for 
25 to 60 cycles and 105 to 250 V. The align- 
ment of the receiver is accomplished at the 
following frequencies: I.F., 465 kc.; Band 
"B ", 5NO and 1.500 kc.; Band "C ", 5,220 kc.: 
Band "D ". 18,000 kc. A calibrated test oscil- 
lator is necessary, as well as an output meter 
which is attached to the output transformer. 
The lowest possible output from the test 
oscillator should be used that gives sufficient 
deflection of the output meter. in order that 
the A.V.C. action of the circuit will not 

cause fake readings. A tuning wand may be 
used to check the setting of the various trim- 
mers before actual adjustments are started. 
In this manner it may be found that some 
of the circuits do not need changing. 

ARVIN MODEL 7 5 -TUBE AUTO SUPERHETERODYNE RECEIVER 
(Futures: economical operation; R.F. stage; silent tuning.) 

The operating voltages for this revel. rr readings are taken with a meter of 1,000 
are shown in the table herewith: ohms- per -volt or higher. A tolerance of plus 

or minus 20 per cent on all readings is allow- 
able. For silent -tuning action, disconnect the 
0.2 -meg. resistor from the cathode of tube 
V3 and connect direct to ground. No other 
changes are needed. Note that the I.F. of 
170 kc. enables a high gain to be obtained 
with the pentode section of the 6137 as the 

*Triode plate. 50 V.; anode grid, 175 V.; only I.F. amplifier tube. The fact that the 
grid No. 1, 5 to 10 V., both at 1,500 kc. These first 3 tubes of the receiver are all used for 

Tube 
V1 V2 
V3 
V4 
V5 

Plate S. -( 

220 100 
220 100 
220 100 
205 220 
230(A.C.) - 

Cath. 
2.3 
2.3 
3.5 

18 
230 

Heater 
6.0 
6.0 
60 
6.0 
6.0 
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multiple purposes makes it necessary to Ire 
care when servicing the set. as any long, un- 
shielded leads will probably cause feedback 
and circuit oscillation. This is especially true 
of tube VI, which is used as 11 pentode R.F. 
amplifier and a triode A.F. amplifier. Do not 
radically change the location of the leads to 
the socket of this tube. or trouble will result. 
Resistors Z and Y may be varied from 200 to 
500, and from 20.000 to 50.000 ohms, respec- 
tively, to change the sensitivity. 
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MEMBERS' 
FORUM 

MORE TAXES I 

RADIO- CRAFT, ORSMA Dept.: 
Recently there was proposed in 

the City Council an ordinance which, 
if it goes through. will wean a tax 
of $25.00 per annum for an Elec- 
tricians license! The manner in 
which this ordinance is worded has 
given the Service Men in this area 
cause for fear lest they be included 
under the classification of Elec- 
trician. 

Our organization has definitely de- 
clared itself against licensing of 
the Service industry, for we believe 
too much politics would enter and 
the entire system would then be- 
come worthless as far as protection 
is concerned. Then the tax would 
only become an extra burden of ex- 
pense levied upon the already hard 
hit Service Man. At this writing the 
ordinance has not yet been acted 
upon, and we have worked diligently 
on members of the City Council to 
have them vote against it. 

At an open meeting of PRSMA in 
April the attendance received a 
highly enlightening and exhaustive 
lecture covering Air -Cell and layer - 
built batteries. Mr. Fox of the Na- 
tional Carbon Co. knew his sub- 
ject thoroughly and delivered it in a 
concise interesting manner. At the 
special meeting on April 14, the 

4 

r 

A department devoted to members and 
those interested in the Official Radio 
Service Men's Association. For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 

11111111101111111101111111111 ! 

General Electric Co. sent us their 
ace lecturer on highly technical sub- 
jects, Mr. Shaw, who gave an ex- 
planation of the function of each 
part of the conventional super- 
heterodyne receiver from a thor- 
oughly practical standpoint. The in- 

formation given by Mr. Shaw did 
not concern any specific make or 
model, but were applicable to prac- 
tically any present -day radio. To cap 
this excellent presentation, everyone 
present was given a mimeographed 
copy of the entire lecture, so that 

Fig. A. Mr. Clive W. Keemer at work in his Service shop at Dayton, Ohio 
(a reproduction of which appeared in the Feb., 1936 "Sylvania News "). 

he could take it home for study or 
reference. 

The next lecture in the PRSMA 
Service Course schedule will be pre- 
sented by Mr. John Brechner and 
will have to do with Magnetism, 
Self Inductance, and Mutual In- 
ductance. 

PAUL G. FREED 

We wish other Service organiza- 
tions would keep us as well informed 
on local happenings as does the 
Philadelphia Radio Service Mena' 
Association, through Mr. Freed. 
who is Chairman of the Publicity 
Committee. 

A NOVEL TEST 
RADIO -CRAFT, ORSMA Dept.: 

For the first time since I have 
been accepted as an Associate Mem- 
ber of ORSMA, I am sending in a 
couple of ideas which may save time 
for other Service Men. 

One is a test for the condensers 
of a receiver power pack. A simple 
and quick test for suspected units 
in those receivers which use heater - 
type tubes is as follows: with the 
receiver in operation, turn the 
volume control up to normal volume. 
then pull the power plug from its 
socket. If the sound from the re- 

(Continued on page 185) 

READERS' DEPARTMENT For Readers' eIdeas 
111111111111111111111 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I11111111111111111111111111111111111111 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

THE "LAZYMAN 4" 
Spokane, Wash.: 

Please advise me in regard to 
the diagram reproduced in Fig. 1, 
which is part of the circuit of the 
"Lazyman 4" receiver, which was 
described in Radio-Craft for October, 
1935. 

I thought perhaps there was a 
misprint on the diagram, but it 
may be merely my unfamiliarity 
with the circuit. 

JIM ENGLISH 

We print herewith, Fig. 1, a sec- 
tion of the original circuit with the 
correction noted. 

A COMPLAINT 
Delmar. Del. 

Enclosed lìnd BLUU for a trial sub- 
scription to Radio-Craft. 

But if you people don't soon pub- 
lish some information regarding 
farm receivers. 32 V., 6 V. battery. 
and 2 V. Air -Cell type, I'll be darned 
if I ever look at an issue again. 

I belong to a Rural Service Men's 
Correspondence Club (I'm No. 87) 
and I could show you letter after 
letter saying that the writer had 
quit Radio-Craft or some other mag- 
azine because they refuse to give 
schematics and information on 
farm -type receivers. Why not pub- 
lish a manual of Battery and Farm 

Radios ? Also why not publish some Radio-Craft. 
data on vibrators giving funda- Additional hints on the treasure 
mental circuits of the different locator are given in the May, 1936 
types? And last but not least how issue. Page 692. The circuit has 
about a treasure finder that really been checked and is known to be 
works. Three of us have built the correct. 
one in the Oct., 1935 issue and can Future issues of Radio -Craft will 
get no results of any kind. The other take into consideration all the items 
builders are licensed hams and have mentioned by our discerning con - 
built their own transmitters and re- tributor, whose comments are deep - 
ceivers, and both say the diagram is lY appreciated. 
a dud. H. L. PUGH 

After reading the above letter. 
we wondered if we had really been 
neglecting the rural Service Men 
and others who have to depend upon 
batteries for all power. A hasty 
check of the 7 issues published so 
far this year revealed that there 
have been 6 data sheet diagrams on 
farm receivers, all types. 2 V.. 6 V.. 
and 32 V. being represented. Besides 
this there were over a dozen other 
battery receivers of all kinds de- 
scribed. most of these being con- 
struction articles! And all this does 
not take into consideration the 
large number of 6 V. auto receivers. 
which are ideal for rural use due 
to their high sensitlbity. So we feel 
that Mr. Pugh is a bit hasty in 
complaining of the lack of material. 
as the field certainly appears to 
have been well covered. 

An elemental article on the cir- 
cuits and shortcomings of different 
types of vibrators appears on Page 
278 of the November, 1935 issue of 

RADIO -CRAFT for SEPTEMBER, 1936 

AMERICAN TACTICS I? 
Bombay, India: 

I was certainly glad to see that 
a fellow countryman had done the 
American Radio Manufacturers a 
good turn by stating the trouble he 
has been having from radio re- 
tailers in England. (P. 465. Feb., 

1936 Radio -craft.) 
It would probably surprise a cer- 

tain 23 -tube custom built radio 
maker to know that the retail price 
of his chassis is £155/ -1 The same 
in India with 50% customs duty and 
discounts retailed net for Rs.1,000 /- 
when the distributors were The 
Automobile Co. Ltd., who are a well - 
known firm of repute. With the 
changing of the distributorship the 

rice is now Rs.2.000 / -1 In the 
same manner the Pilot set is sold 
here for Ra.700 /- whereas the cor- 
responding Philco 116B sells for 
Rs.420 / -. (One Rs. = about ß8c. 
-Editor.) 

Very few dealers here know what 
real servicing means yet every petty 
shop has become a dealer in Amer - 

(Continucd on page 183) 

THESE 
WIRES ARE 

JOINED 
HERE 

Fig. I. A slight change is necessary in the circuit of the "Lazyman 4 ". 
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PILOT MODELS 253 AND 255 5 -TUBE 6 V. RECEIVERS 
(Features: range, 16 fo 2,000 meters on Model 255; 16 to 550 on Model 253; synchronous rectifier; triple- winding I. F. transformers.) 

The model 255 which has a long -wave band 
of 750 to 2,000 meters is sold in the European 
area only. The only difference in this set is 
that it has the coils and associated equipment 
for the extra band. These are shown on the 
circuit diagram in dotted form, to distinguish 
it from the circuit of the Model 253. These 
receivers are intended for use on farms and 
in any isolated locations where there are 
no commercial power lines available. A 
100-A.-hour battery is recommended, and 
may be used with one of the wind -driven 
generators to keep the battery charged. The 
blue wire from the receiver is connected to 
the antenna, and the black, glazed wire to 
ground, although the latter may be found 
unnecessary in many cases. These receivers 
may be used with a phono pickup, and for 
this purpose a jack will be found located on 

RF 
606, 

the rear of the chassis. The pickup .should 
be of the high -impedance type. The voltages 
in the set are us follows: 

Tube Heater Plate 
V1 6.0 135 
V2 6.0 135 
V3 6.0 135 
V4 6.0 60 
V5 6.0 lit 

Cath. 
4 

las 

4 

100 
50 

100 
1 

10 125 

These should be measured at the tube sockets 
with a 1.000 ohms- per -volt meter. The power 
output of the receivers is 0.75 -W. undistorted 
and 1 W. maximum. When connecting the 
set to the battery. make certain that the red 
lead from the set is connected to the positive 
terminal of the battery and the black lead 
to the negative terminal. Failure to take this 

2500NM5 DETIDO) 
50 yew 6A71 

o- 3L41 a i , 
[M 

; r .#6. yá y 
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c«00.°s 
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200V 

precaution may result in damage to the set. 
To remove the chassis from the cabinet, pro- 
ceed as follows: disconnect the battery from 
the set. remove the slip -on knobs and felt 
washers from the controls and loosen the set- 
screw from the tuning knob. remove the 
speaker plug from the socket at the rear of 
the chassis, remove the 4 mounting screw. 
located underneath the cabinet. When align- 
ing the I.F. transformers. all 3 adjustments 
of each are tuned in succession, instead of 
the 2 as in the more usual double -tuned units. 
Align Model 253 at 1.500 and 600 kc. on 
B.C. band, 6.000 kc. on band 2, and 15,000 ke. 
on band 1. Model 255 is aligned at. 750 and 
2,000 meters on High Band. 200 and 500 
meters on B.C. band, 49 meters and 17 meters 
on S.W. Band. When making repairs on this 
receiver never use any but rosin -core solder. 
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GENERAL ELECTRIC MODEL A -54 5 -TUBE A.C. -D.C. SUPERHETERODYNE 
(Features: all -metal tubes; dual -band operation; tone control; 61/2-in. dynamic speaker.) 

All voltages for this receiver are shown on 
the small detail drawing. The power output 
is 0.4 -W. undistorted and 1.1 W. maximum. 
The power drawn from the line is 60 W. The 
voltages shown are measured at a line voltage 
of 120 V. either A.C. or D.C. and dial at 
1,000 Ice. with no signal input. Plate cur- 
rents on A.C. are: VI, 1.4 ma. for the con- 
verter and 1.9 ma. for the ose.; V2, 1.9 ma.: 
V3, 0.2 -ma.; V4, 17.3 ma.; V5, 'B-1- ", 46 
ma.. speaker field, 44 ma. Values are slightly 
less on D.C., except for those on V5, which 
are slightly higher. Alignment frequencies 
are 465 kc. for I.F., 1,500 and 590 kc. for 
B.C. band, and 6,000 kc. on short-wave band. 
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CROSLEY MODEL 2 -C -I 2 -TUBE T.R.F. A.C. -D.C. COMPACT RECEIVER 
(Features: small size; 2 dual purpose tubes; speaker reception; regeneration.) 

This novel midget receiver uses only 2 

tubes, from which the results of 4 are ob- 
tained! The operating voltages are as fol- 
lows: 

Tube 
V1 (Pen.) 

(Tri.) 
V2 (Pen.) 

(Rec. ) 

Plate 
125 

30 
115 

S.-G. C.-G. Cath. Heater 
125 0 5 -30 6.5 - 0 same same 
125 0 10 12.5 

117.5 - - 135 same 

These values are taken with a line voltage 
of 117.5 V. and read on a 1,000 ohms -per- 
volt meter on the 250 V. scale. Values of plus 
or minus 10 per cent of the above table may 
be considered satisfactory. An aerial of from 
35 to 50 ft. length should be used with the 
set, and is connected to the end of the aerial 
lead that comes out of the set. Never use 
a ground connection on the receiver as it 
may be badly damaged. Care should be taken 
not to bump the front panel of the case as 
this acts as a loudspeaker diaphragm, and 
a hard knock may ruin the speaker. When- 
ever the chassis is to be removed from the 
cabinet, the speaker drive pin must be un- 
soldered from the speaker motor. The pin 
should be unfastened at the lower end of the 
drive rod coming from the motor. Do not use 
common glue to fasten the front of the 
cabinet in place, as it should be held with 

I. 2.6K7 

0.t -, 
Mh X 

The Model 90 chassis is very similar to the 
model 82, except that the latter uses glass 
tubes of the 6 V. series. The Model 82 uses 
only 8 tubes since the double diode -triode type 
85 is employed, while in the Model 90 sep- 
arate tubes are in this position. All of the 

Hydrolene. The back plate of the cabinet 
must first be removed by taking out the 2 

screws. The detector is of the regenerative 
type in order that the receiver may have 
sufficient sensitivity. Regeneration is con- 
trolled by means of the volume control in the 
usual manner. Operation of the receiver near 
the point of oscillation will cause an increase 
in sensitivity and also the selectivity will be 
much greater. The power cord contains the 
series line resistor. 

ANT. 
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FAIRBANKS -MORSE MODEL 90 9 -TUBE ALL -WAVE SUPERHETERODYNE 
(Features: metal tubes; fidelity control; tuning meter; tone control.) 

D 

000SLEr 
ANT 

R.F. 6K7 oET.tloSC' 
6A8 ) 

82 chassis and some of the 90s have the 
"shadow line" type of tuning indicator. This 
meter is in the circuit only when the fidelity 
switch is in the "sharp" position, to en- 
courage the use of this position for tuning. 
Some of the Model 90 chassis use the 6E5 
tuning tube, the connections being made as 
shown in the small detail diagram. This tun- 
ing arrangement also works only in the 
"sharp" position of the fidelity switch. The 
third dimension tone which is a feature of 
this receiver is in effect only in the broad 
position. In the sharp position, the receiver 
is as selective as the ordinary receiver, and 
is not able to pass the broad band of fre- 
nuencies needed for high fidelity. In the 
"third- dimension" position, the I.F. band 
width is increased to about 30 kc. Power 
transformers are made for any desired power 
supply, as well us a universal transformer 
which may be used on any A.C. power line. 
The operating voltages at various positions 

6 t) 
t"l 

MF\ 

00 
V2 

OHS 
1 

15 
c 

ps\ V3 ó, 4 
.0s- J. 

in the receiver are given in the following 
table: 
Tube Plate S: G. Sup. -G. C.-G. Cath. 

V1 240 125 3 0 3 

V2 240 120 - 0 3 

V3 260 120 7 0 
V4 260 120 5.5 0 5.5 
V5 0.2 - - 
V6 170 - - 0 13.5 
V7, V8 255 260 - 0 15 
V9 A.C. - - - 335 
V10' 20 - - 0 0 

*The oscillator plate voltage is 180 and the 
oscillator grid voltage is -8. **The plate 
voltage is on terminal No. 3. ....Target 
voltage is 250. When this tube is used the 
other voltages vary slightly from those shown 
above. The voltages given are exact for Model 
90 with the shadow -type tuning indicator. 
The doublet antenna is used only on the 
shortest wave band. 
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YOUR eyes und the MAGIC 
TUBE see all, know all ... 

Quick as a Wink! 

CAPACITOR ANALYZER 
and 

RESISTANCE BRIDGE 
Why guess, when you can KNOW so 
easily! This scientific instrument tells 
the complete story of a condenser with- 
out reference to charts or tables. Saves 
you time, trouble and money. 

Capacity, power factor, leakage, 
resistance, all read directly on 
the panel. The highly sensitive 
No. 6E5 Cathode Ray Tube is 
used for balancing. Dials are 
color -coded to match settings. A 
refined and extended Wien 
bridge, built into instantly use- 
ful form for laboratory, shop 
and field work. A new and 
advanced necessity, obtainable 
from our jobbers everywhere. 

Type CB -1 -60 
1 10 volts, 60 cycles 

List Price $32.00 
Less tubes s19.20 Dealer's Net.... 
Lees tab, 'a 

Type CB -2 -U 
110 -220 volts, 25 -60 cycles 
List Price $40.00 

Dealer's Net.... $241° 
Jobbers in All Leading Cities 

SOLAR MFG. CORP. 
599 -601 Broadway, New York City 

MAIL THIS COUPON 
INFORMATION 

Name 

Firm 

Street 

City State 
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BUILD THE "TALKING BRIEFCASE" RECEIVER 
(Continued from page 137) 

to the briefcase handle so that it is as inconspicu- 
ous as possible. 

LIST OF PARTS 
The following are the parts required for 

constructing and operating The Briefcase Porta- 
ble Receiver: 
One leather brief case, 16 x 11 ins; 
One Wholesale Radio Service 3- gang variable 

condenser, smallest dimensions possible; 
* Two high -gain R.F. coils, shielded; 
One high -gain Ant. coil, shielded; 
'Three 4 -prong wafer sockets; 

One 5 -prong wafer socket; 
One Electrad volume control, 0 25 -meg., with 

D.P.S.T. switch; 
Three Continental Carbon resistors. 0.25 -meg., 

th -W. 
One Continental Carbon resistor, 0.1 -meg., % -W. 
One Continental Carbon resistor, 0.5-meg., % -W. 
One Electrad wire -wound fixed resistor, 3 ohms, 

for filament circuit; 
Four Cornell -Dubilier tubular condensers, .05- 

mf., (600 V. type) ; 

Two Cornell -Dubilier tubular condensers, 0.1- 
mf., (600 V. type) ; 

One Cornell- Dubilier mica fixed condenser, 500 
mmf. ; 

One Cornell -Dubilier tubular condenser, 0.003 mf., 
(600 -V. type); 

*One permanent- magnet dynamic speaker, 5 in. 
O.D., with output transformer to match a 
1F4 tube; 

Two Raytheon type 1A4 tubes; 
One Raytheon type 1F4 tube; 

One Raytheon type 32 tube; 
'One 3 V. "A" cell, type X200; 
*One 7.5 V. "C" Battery, type X204; 
'Three 45 V. "B" batteries, type X203; 
One Wholesale Radio Service airplane -style tun- 

ing dial, with escutcheon plate and 3 -in. cali- 
brated circular scale; 

One Radio City Products lab. type knob, 1 in. 
size; 

One plain knob for volume control; 
Two Paragon bevel gears, 45 deg. type -1 -1 ratio; 

Miscellaneous parts, such as aluminum for 
chassis and shelf, brackets, screws, bolts, hook- 
up wire, solder, etc. 

Name and address of manufacturer will be 
sent upon request. 

Fig. 2. The gear condenser drive mechanism. 

INTERNATIONAL RADIO REVIEW 
(Continued from page 140) 

covers the wavelengths of 3,000 to 5 meters and 
can be extended to 2 meters if desired. Funda- 
mental frequencies are used throughout. Hand 
calibrated scales are fastened in a frame on 
the top of the instrument. Note the interesting 
dial with its vernier adjustment knob at the 
side of the main tuning knob. 

2 INTERESTING CIRCUITS 
MANY interesting circuits have appeared in 

recent issues of the popular European 
magazines -a few of which we have published 
in past issues to show our American readers 
just what is taking place, technically, on the 
other side of the Atlantic. 

Fig. E. A disguised radio set of German origin. 

Please Say That You Saw It in RADIO-CRAFT 

The first (Fig. 1) is taken from the English 
magazine, Practical and Amateur Wireless 
(London), and gives the circuit of an inexpen- 

sive set designed particularly for high -quality 
reception of the local stations. It is a set which 
might be described as approaching high fidelity 
since the cost factor has been made an im- 
portant one. 

As shown, the set uses a single stage of tuned 
R.F. direct -coupled to the aerial; and coupled 
to the detector through a band filter. The de- 
tector uses the power -grid detection circuit in- 
corporating a triode, since this detector has 
been shown to give high -quality detection (ac- 
cording to the author) and has the advantage 
over diode detectors of amplifying the signals. 
The detector is coupled through a high -quality 
push -pull transformer to the triode output tubes. 

The quality of reception of this set depends, 
of course, on the fidelity of the speaker used as 
well as the parts used throughout. It can be 
made to supply good reception on nearby sta- 
tions and should not cost more than a nominal 
amount. 

The second circuit (Fig. 2), a superhet., is 
shown to demonstrate the trend in sets of a 
well -known manufacturer in Germany. This cir- 
cuit, which appeared in Raja (Stuttgart, Ger- 
many), uses the multiple-element tubes made by 
Loewe Company. With the combination used, 
there are actually only 3 tubes in the set! 

NOVEL FRENCH SET 
ANEW radio receiver in the modern mode 

was illustrated in Toute La Radio (Paris), 
recently. This set, which uses 5 tubes, is a super - 
het. which is housed in a novel cabinet, shown 
in Fig. D. In this cabinet, the speaker is located 
in the base. protected by a metal grille, and the 
receiver chassis is enclosed in the upper portion 
of the table, with a hinged front panel to cover 
the control panel. The set. closed, appears to be 
an attractive modernistic table. 

A GERMAN SET 
ANOTHER disguised receiver is shown in 

Fig. E. This set, which haiLs from Germany 
is made in the form of an incidental table to set 
beside your favorite chair. The controls are in 
the top and are concealed by a sliding panel as 
shown in the insert. The speaker is in the side 
of the table, back of the grille. 

0 
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THE "TRAVELER'S 
COMPANION" 2 -TUBE ALL - 

WAVE A.C.-D.C. SET 
I Co ntinurd from paye 1 -17,) 

style glaira tubes such as the 76s or 37s. The Pen- 
tode portion of the 12A7 is ideal for the usage 
imroserl upon it in this particular circuit. It 
has a power output of over r: -W. at 135 V., 
which makes it equivalent to a type 34 output 
tube. The D.C. load current of the rectifier see - 

. tion is limited to 30 mn.. but this is more than 
sufficient to take care of this small receiver. 

The construction of the Traveler's Companion 
h simplified due to the fact that the parts are 
few in number. The antenna trimmer is mounted 
on the left side wall of the carrying case. It has 
a short shaft soldered to the adjusting screw and 
a knob fastened to the shaft. The tuning con- 
denser and the potentiometer -switch are 
mounted on the front wall. The twin phone jack 
is mounted on the rear wall. The 12A7 tube 
socket is mounted in a horizontal position on 
the inside wall by means of two % -in. insulated 
bushings. The coil socket and the 6C5 tube socket 
arc mounted in a vertical position by insulated 
bushings on the base of the case. All other parts 
are fitted onto the bottom of the case. The 
antenna trimmer and jacks must be well in- 
sulated from the metal case. The potentiometer, 
also, must be of the type which will not short- 
circuit against the case. Be sure that both tubes 
are OK. 

The wiring can be completed in a very short 
time. The socket connections are shown on the 
schematic diagram. These are to be followed 
with special care as an error in connecting up 
one of the 7 terminals of the 12A7 tube will pre- 
vent the set from operating properly. It is sug- 
gested that the grid circuits be wired in first, 
then plates, cathodes, bypass condensers and 
finally, the filament circuit. Solder a flexible 
wire to the antenna trimmer for the aerial con- 
nection. This set requires no grou_sd connection 
and in fact, none is to be used. 

LIST OF PARTS 
One Hammarlund antenna trimmer, 10 to 70 

mmf.. type MICS -70. Cl; 
One Hammarlund midget condenser. 140 mmf., 

type MC- 140 -S. C2 
One Cornell -Dubilier mica condenser, 100 mmf., 

type 3L, C3: 
One Cornell -Dubilier mica condenser, 500 mmf., 

type 1W, C4; 
Three Cornell -Dubilier "cub" tubular condensers, 

0.01 -mf., type BA -4SI, C5, CT and CIO; 
One Cornell -Dubilier "cub" tubular condenser, 

0.1 -mf., 400 V., type IBA -41'1, CG; 
Two Cornell- Dubilier dual -section dry elec- 

trolytic condensers. 4 mf. each section, type 
Ma- 11260, C4, C9: 

One Centralab carbon resistor. 1 meg.. 
R1, R4: 

One Electrad potentiometer with switch (Sw.1). 
75,000 ohms, type 202 -S, R2; 

One Centralab resistor, 0.17 -meg., i._, -W.. R3; 
One Electra,' truvolt flexible resistor, s( -W.. 

1.000 ohms, type HG -1000, R5; 
One Electrad vitreous enamel resistor. 10,000 

ohms, 10 W.. RG: 
*One line cord with resistor, 330 ohms, 50 W., 

R7; 
Twin Wholesale Radio Service earphone jacks. 

JI. J2: 
One Sylvania type 6C3 metal tube, VI; 
One Sylvania type 12A7 tube, V2; 
One set of ilammnrlund 4 -prong short -wave 

coils, 17 tu 270 meter,. type SWE -.l. T-1; 
One Hammarlund 4 -prong broadcast coil, 250 

to 560 meters. type BCC -I. 1.1: 
One. Wholesale Radio Service 4 -prong wafer 

socket fir plug -in coils; 
One Wholesale Radio Service 7 -prong wafer 

socket for 12A7 tube; 
One Wholesale Radin Service octal socket for 

fiC5 metal tube: 
One Wholesale Radin Service screen -grid clip 

for 12A7 
One Wholesale Radio Service roll push -back 

wire: 
Three Wholesale Radio Service knobs: 
One metal carrying case (cash -box), 9t/y x 41/4 

x 2 ?i ins. deep. 
Narre and address of manufacturer will he 

supplied upon request. 

POPULAR E P. A. SYSTEM 
on 

UNION PLAN NATION 

Webster-Chime Model PA -417A 

A complete portable sound 
system having e dual dia- 
phragm crystal microphone, a 
4-stage amplifier using 6 tubes 
(furnished), e dual input mix- 
ing system. and one D.C. dy- 
namic speaker; all contained 
in carrying ease. 

Other Notional Union Offers 
In SOUND EQUIPMENT items available in- 
clude 17 watt portable system, 10 -watt mobile 
system. phonograph pickup and turntable. etc. 
In SERVICE EQUIPMENT items available in- 
clude tube testers. analyzers, oscillographs, 
signal generators. modulators. meters. etc. 
In SHOT' EQUIPMENT items available in- 
clude stock cabinets, coats, display signs. etc. 
All items available free on attractive National 
Union deals. 

THE LARGEST PER CENT OF 
INCREASE THIS YEAR IN 

THE RADIO BUSINESS 
IS BEING DONE 

IN SOUND EQUIPMENT ... 
National Union believes this field should gravi- 
tate to the radio service dealer. Now is the 
time to get started. National Union makes it 
easy for you to go into this business by furnish- 
ing equipment on National Union deals, requir- 
ing minimum outlay of cash. Further, National 
Union will help you learn the business; how 
to sell, how to rent, how to expand, how to 
explore the possibilities, just the same way that 
they did in helping service dealers build up 
service work. Don't delay -Get into sound now! 

The National Union Way 
Through National Union's help, radio service 
dealers everywhere have been able to set up 
better equipped shops to do better work; also 
to obtain merchandise helps that produce more 
customers. National Union has constantly put 
the latest advances in scientific equipment as 
well as modern selling aids within reach 
of the service dealer. The National Union deal 
calls for a dealer deposit which is rebated 
when the specified number of tubes have been 
purchased. Over 50,000 completed deals. Every 
service dealer should investigate. 

Act Now! Send Coupon! 
Let National Union Help You! 

National Union Radio Tubes are handled and recomrn,nded by more Sertiet Dealers 
Usant any other make. See your National Union Jobber. Write for complete information. 

THE ROAD TO 
BETTER BUSINESS 

Full guarantee on 
highest quality 
radio tubes. 

2. Cut price business 
not solicited. 

3. Price Protection. 

4. N. U. jobber stocks. 
are complete...No 
hunting for odd 
types. 

5. Timely business 
building aids. 

National Union Radio Corporation RC 936 
570 Lexington ew York City 
-Free offer for 

Ave., 
Webster- Chicago Model PA- 

4I7A 

-Free oller for 

Dealer's Name 

Address ......... . 

City .. State 

We Will Train 4nu Quickly to Qualify 
The servicing of modern radio receivers requires experts- 
men trained for this work are needed everywhere. 

RADIO OFFERS BIG OPPORTUNITIES 
Your possibilities of making money are limited only by your ability and skill. 
There is no room for the soldering iron "guesser." But you must be trained - 
the sooner you begin the quicker you'll cash in. 

LEARN AT HOME NO EXPERIENCE NEEDED 
We will train you at home to serv- You need no previous experience in Radio. 
ice and repair radio receivers of We show you how to make money almost 
all types. Invest for future success from the start. Hundreds of men are 
in R.T.A. training. enjoying the rewards of R.T.A. training. 

of extra cost 
This time saving trouble - 
finder and circuit 
analyzer included. 

Full details of this great opportunity are ex- 
plained in a lid viol book that im FREE. 
Srad for it hiring. It wilt br mait, d at once. FREE 

RADIO TRAINING ASS'N OF AMERICA 
Dept RC -69, 4525 RAVENSWOOD AVE., CHICAGO 

Please Soi/ Thot Yon Cour It in RADIO- C'it. \FT 



MajesticService Manuals 

Your Last Chance to Purchase 

Manuals at These Prices 

Schematic Diagram Catalog, listing all 
sets to January, 1933 25c ea. 

Model 10- 55- 200 -210- 220 25c ea. 
Model 300-310A-310B-320 . . 25c ea. 
Model 330-340-360-370-390 . 25c ea. 
Model 130A -230A 15c ea. 
Model 60-160 15c ea. 
Model 90B -100B 15c ea. 
Model 90 -100 15c ea. 

Any of the following Manuals 
at 10c ea. Model Nos. 20 -30- 

50-66- 110 -116- 290 -400- 
460- 500 -800 

Your choice of anv 12 Man- 
uals listed in this ad. for $1.50 

postpaid anywhere in U.S. 

Weston Model 301 0 -5 D.C. 
Ma. Meter $3.50 ea. 

Send enough money for parcel post or we 
ship by express collect. 

Write for FREE RADIO PARTS Circular 

ARROW SALES CORPORATION 
631 Washington Blvd. - - Chicago, Illinois 
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M I L L I O N TUBE 
TESTER 

FEATURES 
I. Emission 
2. Metal Tubes 
3. Shorts Hot 
4. Leakage Hot 
5. Resistance 
6. Electrolytics 
7. By - Pass 

Condensers 
8. Neon Alignment 

MODEL CH 

$095 
NET 

Here's what the Sery ice Men say about the 
New Million Tube Tester! "Most valuable pur- 
chase of test equipment we made during the last 
year." "It shows up weak tubes better than my 
expensive -tester." 

If your jobber cannot supply you -order direct -20% deposit required on C.O.D. orders. Tear 
out this ad and send it to us NOW for complete 
informat itIts 

MILLION RADIO AND TELEVI- 
SION LABORATORIES 

361 W. SUPERIOR ST., CHICAGO, ILL. 

Get on the List for 
These BIG 
CATALOGS 
Ilorr are the maaheads 
of the four catalogs 
Aant to every Itur -te'n- 

pplehee customer Chi. 
Each hook is 

Uri Will of inte. to- 
Lnnotion .nd lowest 
wholesale prh-es on Ra- 
dio. Electrical and Re- 
frigeration equipment. 
Write today -get your 
name on the list to re- 
ceive valuable 
ratai.,e PItEE. 

BURSTEIN -APPLEBEE CO. 
1012.14 McGEE ST.- KANSAS CITY, MO. 
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TECHNICIANS' DATA SERVICE 
JOSEPH CALCATERRA DIRECTOR 
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A special arrangement between RADIO - 
CRAFT magazine and the publishers of this lit- 
erature, which permits hulk mailings to inter - 
sated RADIO -CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 

2. HAM MARLUND 1936 CATAIMO. Contains 12 
pages of specifications, illustrations and prices 
on the new line of Hammarlund variable, mid- 
get, band -spread and adjustable condensers; 
trimming and padding condensers ; R.F. and I.F. 
transformers, coils and coil forms ; sockets, 
shields. chokes and miscellaneous parts of ultra - 
short -wave, short -wave and broadcast operation. 

4. THE "COMET PRO" SHORT -WAVE SUPLR- 
HETERODYN&S. Describes the outstanding fea- 
tures of the standard and crystal -type Hammar- 
lund "Comet Pro" short-wave superheterodynes 
designed to meet the exacting demands of pro- 
fessional operators and advanced amateurs for 
a 15 to 250 meter code and phone receiver, but 
which can be adapted by anyone for laboratory. 
newspaper. police, airport and steamship use. 

5. ELF:F.1RAD 1936 VOLUME CONTROL AND RE- 
SISTOR CATALOG. Contains 12 pages of data on 
Electrad standard and replacement volume con- 
trols. Truvolt adjustable resistors, vitreous wire - 
wound fixed and adjustable resistors and volt- 
age dividers, precision wire -wound non inductive 
resistors. center -tapped filament resistors, high - 
quality attenuators, power (50- and 150 -watt) 
rheostats and other Electrad resistor specialties. 

57. RIBBON MICROPHONES AND HOW TO USE 
THEM. Describes the principles and operating 
characteristics of the Amperite velocity micro- 
phones. Also gives a diagram of an excellent 
hornless A.C. and battery-operated preamplifier. 

69. THE EVOLUTION of TUBE TESTING. This in- 
teresting booklet, published by the Supreme In- 
struments Corp.. traces the development of tube 
testing equipment and gives a complete technical 
description, with wiring diagram and discussion 
of the technical points involved in the design and 
use of the Model 89 Supreme Radio Tester for 
testing all tubes, and also paper and electrolytic 
capacitors. 

62. SPRAYBERRY VOLTAGE TABLES. A folder and 
sample pages giving details of a new 300 -page 
book, containing 1,500 "Voltage Tables" cover- 
ing receivers manufactured from 1927 to date. 
published by Frank L. Sprayberry to simplify 
radio servicing. 

65. NEW 1936 LINE OP SUPREME TESTING IN- 
STRUMENTS. This 16 -page catalog gives complete 
information on the entire Supreme line of test- 
ing instruments. including the Model 385 Auto- 
matic Tube Tester and Analyzer, the Model 339 
DeLuxe and Standard Analyzers, and other stand- 
ard Tube Testers, Set and P.A. Analyzers and 
Signal Generators. Complete details of the Su- 
preme Easy Payment Plan for purchasing test- 
ing equipment on the installment plan are given. 

67. PRACTICAL MECHANICS OF RADIO SERVICE. 
Information, including cost, features and outline 
of lessons of the Frank L. Sprayberry course in 
Radio Servicing, and list of Sprayberry Data 
Sheets for modernizing old radio equipment. 

69. YOUR FUTURE IN RADIO. With the develop- 
ment of Radio into many specialized fields. it 
has become increasingly important for anyone 
considering radio as a lifework. to investigate 
the opportunities offered in the various fields 
for n man of his particular qualifications. These 
opportunities are described in an interesting 32- 
page book, "Your Future in Radio" published by 
the Sprayberry Academy of Radio. It also gives 
complete information on the new Sprayberry 
Course in Radio Service Engineering which in- 
eludes all standard equipment and supplies for 
the practical work required in mastering the 
course and going into business. 

73. HOW TO ELIMINATE RADIO INTERFERENCE. 
A handy folder which gives very complete infor- 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it is included, to- 
gether with data on how to eliminate interfer- 
ence of various kinds once the source is located. 

74. SPRAGUE 1936 ELECTROLYTIC AND PAPER 
CONDENSER CATALOG. Gives specifications. will, 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 

Please Say That You Saw It in RADIO -CRAFT 

Radio -Craft Technicians' Data Service 
99 Hudson Street, 
New York City, N. Y. RC -936 
Please send to me. without charge or 
obligation, the catalog, booklets, etc. 
the numbers of which I have circled be- 
low. 

2 4 5 57 59 62 G5 67 
69 73 74 77 76 

My radio connection is checked below: 
Service Man operating own bossiness. 

) Service Man for manufacturer. 
) Service Man for jobber. 
) Service Man for dealer. 
) Service Man for servicing company. 
) Dealer. 
) Jobber. 
) Experimenter. 
) Professional Set Builder. 
) Amateur Set Builder. 

Short Wave Work. 
Licensed Amateur. 

) Station Operator. 
) Radio Engineer. 

Laboratory Technician. 
) Public Address Worker. 
) Manufacturer's Executive. 

Student. 
) 

1 am a: 

( ) Subscriber ( ) Newsstand reader 
I buy approximately of radio 
material a month. (Please answer with- 
out exaggeration or not at all.) 

Name 

Address 

City State 
(Please print name and address) 

Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
use of a letter causes confusion and de- 
lay. 

set builders. experimenters and engineers. In 
formation on the Sprague Capacity Indicator 
for making capacity tests on condensers and in 
ervicing receivers, is included. 

75. SPRAGUE TEL-U -How CONDENSER GUIDE. 
A valuable chart, compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. FACTS You SHOULD KNOW ABOUT CON - 
DENSERS. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such as 
power -factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering 
and safety in operation. 

RADIO MEN 
Will find the descriptions of 

the 1937 model radio receivers 

and components which will ap- 

pear in the October issue of 
RADIO -CRAFT to be indis- 
pensable in their work. 
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CHECKING RADIO SETS 

BY X -RAY! 
(Continued from page 150) 

In the radio factory and the well- appointed 
dealer's or distributor's service shop the X -ray 
can be used for many purposes which will 
in some cases soon pay for the cost of 
the X -ray equipment in reduced time, lowered 
costs, etc. Tubes, transformers, shielded R.F. 
and I.F. transformers, condensers, resistors, etc., 
can all be tested for breakdown, defects in manu- 
facture, etc., without destroying them. and the 
information thus gained can be used to eliminate 
similar defects in later production -or in in- 
stances of subsequent servicing of similar types 
of equipment exhibiting the same symptoms. 

While the X -ray machine is a rather expensive 
device for the Service Man to aspire to, its 
increased application by manufacturers will im- 
prove the general run of replacement apparatus, 
and radio receivers with which he has to work. 
And there is the possibility that sometime in 
the future. the X -ray equipment of these manu- 
facturers will be made available for service 
checks which will directly aid the Service Man 
in his work. 

To return to the actual mechanics of using 
X -rays in radio, it is common practice to take 
2 "shadow pictures" of a device under question, 
the pictures being made at right -angles to each 
other so that a complete view of the interior can 
be made. 

The illustrations which accompany this article 
show several examples of X -ray analysis made 
by the Bell Telephone Labs. in connection with 
the examination of telephone apparatus. At A 
is seen the interior of a unit comprising several 
pieces of apparatus (including several small re- 
sistors and a repeating coil) all enclosed in a 
metal shield and completely embedded in pitch. 
The positions of the small resistors can be readily 
seen and even the voids (holes or bubbles) in 
the potting compound are visible. At B and C 
are 2 views of condensers enclosed in metal cans. 
The unit at B is set in the compound at a poor 
angle which is likely to cause either a change in 
characteristics or an intermittent short between 
the condenser plates and the wiring terminal; 
while the unit at C clearly shows a broken lead. 

To sum up the advantages of the X -ray method 
of examination -(1) it is non -destructive; 12) 
it may be repeated at regular intervals on ap- 
paratus on life or service test; (3) it is an ex- 
cellent method of checking the alignment of 
parts in a complicated assembly (such as the 
coils and leads in a shielded R.F. or I.F. trans- 
former) ; and (4) it furnishes a permanent rec- 
ord of the condition of the apparatus, at the 
instant of test and under normal internal con- 
ditions (as against removing a sealing com- 
pound, which might alter the characteristics 
of the unit). 

THE RADIO MONTH 
IN REVIEW 

(Continued from. page 135) 

to statistics, from educational data to comic 
strips." He added that these developments would 
not displace "existing media of information - 
particularly ne, -I pr -" 

OPERATING NOTES 
(Continued from page 199) 

Open bypass condensers also responsible for 
intermittent reception on this same model. 

IRwIN WEEKS 

Philco Model 96. Receiver was playing very 
weakly when I arrived. I found that the detector - 
amplifier tube was not receiving plate voltage. 
The plate resistors were checked, and it was 
found that No. 32 was burned nut; this is a 
white resistor the value of which is 0.25 -meg. 
When this resistor was replaced full reception 
was restored. 

Audiola Jr. Receiver. Another case of resistor 
trouble. The detector resistor was found to be 
burned out in this case; it is a yellow resistor, 
value 0.5 -meg. Replacement of this resistor 
brought back normal reception. 

JAMES L. HOARD 
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/ ALLIED RADIO 
CATALOG 

H 

A Comp /e/e 
Cupp /y Guide fo 

EVERYTHING 
IN RADIO 

FREE! 

lot 
YOU NEED THIS BOOK 
Here it is-the new 1937 ALLIED 

Radio Catalog -132 pages packed with 
Everything in Radio. 10.000 duplicate 
and replacement parts; latest types of 
amateur transmitting and receiving 
gear; newest test instruments; 1937's 
finest metal -tube, all -wave radio receiv- 
ers; new kits for set- builders; complete 
lines of advanced public address equip- 
ment; tools; hooks; etc. Everything for 
everyone in Radio at the lowest prices! 

SERVICEMEN! Page after page 
of test etuipment- newest tube- check- 
ers, set -testers, analyzers, oscillographe, 
meters -as well as thousands of replace- 
ment parts, tools, books. 

AMATEURS - Experimenters! A 
tremendous assortment of transmitters 
and receivers to meet every Ham re- 
quirement. Also dozens of build -your- 
own kits. 

SOUNDMEN! An elaborate dis- 
play of high quality Public Address 
equipment for every sound need. 

ALLIED RADIO 
C O R P O R A T I O N 

833 W, JACKSON BLVD. CHICAGO, ILL. 

152 BIG PAGES 
MORE THAN 10,000 ITEMS 

AT LOWEST PRICES 

8 to 60 watts; permanent, mobile. porta- 
ble. In 110 volta AC, 6 volt, and uni- 
versal models. 

RADIOS! Newest 1937 models. All - 
\vate, Dual -Wave, and Short-Wave sets 
from .1 to 17 tubes. New metal -tube AC, 
AC-DC, 6 volt, 32 volt battery and auto 
sets. Also Farmpower units and Wind - 
chargers. 

No matter what your radio needs may 
be, you'll find them completely covered 
in the new 1937 ALLIED Radio Cata- 
log. WRITE NOW FOR YOUR FREE 
COPY I 

I FIND EVERYTHING! NEED 
IN THE NEW 1937 ALLIED 

CATALOG. ITS THE FINEST 

MOST COMPLETE RADIO SUPPLY 

GUIDE I HAVE EVER SEEN." 

ALLIED RADIO CORI'. Dept. D 
833 W. Jackson li!vd., Chicago 

Send me your Free 1937 liadlo Catalog. I am 
especially unere,ted In 

Name 

Address 

0, Model T -37 SIGNAL GENERATOR 
The fastest selling Signal Generator on the market. 

You can't help but recommend it. Hundreds sold \ since its introduction three months ago. 

Complete . . only $1240 

SUPERIOR INSTRUMENTS 

110 Volts A.C. or D.C. 
Iles kr. -20 megacycles all on fundamental 
Dial Is direct reading in frequencies. 
It. F. output may be taken from a high lmpedamo or a 
low 
ither. 

Impedance poi. In with attenuation present for 

Separate audio output at 2 amplitude levels. s, that 
tone may be used for checking public address sys- 
'ems, audio amplifiers in receivers. and speeds ampli- 
fiers In transmitters. 
Two extra posts on front panel enable leakage tests. 
Condensers may be checked for leakage. so may tubes. 
and other normally high resistance currents, otherwise 
difficult to te..t. 

Model T -37 All -Was. Signal Generator. wired, In 
shielded cabinet with carrying handle and calibrated. 
tested: complete with 3 tuba. instructionaf12.40 
(shipping weight 7 Iba) 

COMPANY, YCEDAR OR. NSTREET 
. T -3 

Please Say That )"alt Saw It in RAUlo- ('RAFT 
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Build Your Own 
Wheatstone Bridge 

For $45.00 
A simple, rugged, wide -range 
Wheatstone Bridge for resistance 
measurements. Operation identical 
with best laboratory instruments. 
Sensitive, accurate. Low cost. Kit 
easily assembled. 

SHALLCROSS No. 630 Kit $45.00 
Assembled $50.00 

Built around a highly sensitive gal- 
vanometer and Shallcross Resistors. 
Range .01 ohm to 11.1 megohms. 
Send 6c in stamps for Bulletin 
63 I -PF. 

SHALLCROSS MfG. COMPANY 
Electrical _llcaautray /Inhumed, 

.and.frcawk IQ(Jillati 

COLLINGDALf,PA. 

UNBREAKABLE 
P. A. TRUMPET 

ARADICALLY new type of sound projector 
made of the specially processed RACON 
ACOUSTIC STORMPROOF material. with 

full- length bell reinforcement. Demountable in 
three sections, with cast aluminum throat and 
section couplings, with loose coupling for unit 
attachment. Unquestionably the strongest, most 
durable trumpet available, with characteristic 
RACON high acoustic efficiency. 

Raton Electra- dynmic Units and Horns are 
manufactured under 14 exclusive Racon Patents. 

Write Dept. RC936 for catalog. 

RACON ELECTRIC COMPANY, INC. 
52 East 19th St., New York, N. Y. 

2-6 L 6 30 WATT 
MULTIPLE COIL, HIGH FIDELITY 

Push Pull Pletet to I Cods with Soil W.ndt, 

TRANSFORMER 
In Aalloy UU 

Humproof Case Net 
0.6% distortion "F.B." Winde. 

CIA! 30 Watt Output Transformer into 500- 15- 8 -4 -22 

Net $3.00. Pot yr Trauiormer 900 volts, C.T. at 
300 MA., 5 V.. 6 A., 5 V., 3 A., 0.3.6 A. Fixed 
Rias Windg. Nat $1.00. Diagram of 6M 30 Watt 
Amplifier with all laced. circuit Improvements and 
full parts and price list $0.25. 

AALLOY TRANSFORMER CO., Inc., 135R Liberty St.,N Y.CIty 

Y CE M M MUST 
THINGS 

R 417SE KNOW 
(kw u!¢aua asll lkt.rt - ajetl jaeulh etiateet - ut 

"MODERN RADIO SERVICING' 
Radio 8 Technical Publishing Co. F R E El 
45 Astor Place, N.YC., Dept. RC .96 Circular. 
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HOW TO MAKE AN ULTRA -DX I2 -TUBE ALL -WAVE SET 
(Coot inu,d from page 146) 

high audio output. The so-called twin triode or 
direct -coupled tube, of which the 2116 and 6135 are 
examples. has always been noted for fine tone 
quality and high output. An examination of the 
latest tube releases showed that the 6N6 was of 
the same family, so this waas immediately selected. 
Subsequent tests have shown this to be a very 
wise choice. Not only are an extra cathode re- 
sistor and bypass eliminated, but the tune quidity 
of the receiver have been found surprisingly good, 
despite the fact that the .speaker is in a small 
metal case! 

ADDITIONAL FEATURES 
There are of course other points to consider, 

such as sensitivity. overall flexibility, and last 
but by no means least. good appearance. 

With these paints in mind a tentative circuit 
was drawn up. and then was started a quest 
for the proper parts. 

The "coronet" type of metal tube was chosen 
over glass tubes for several reasons, mainly lx- 
cause they are small and completely self -shielded. 
They offer a complete line. including the highly 
desirable 61.7, the 6N6 output tube and many 
others. 

The tuner unit finally chosen is a very com- 
pact and well- designed job. It conies complete 
with switch tuning condenser, padding canden- 
sers and all. The tuning condenser was removed 
from the tuner and mounted on the receiver 
chassis, the change being made to reduce the 
overall height of the set. The original leads to 
this condenser are retained. as they are simply 
passed through holes in the set chassis and re- 
soldered to the correct lugs. 

CIRCUIT DETAILS 
The set is so laid out that regeneration may 

be added to the R.F. stage simply by adding a 
cathode coil on the R.F. coils. The regeneration 
control is in the screen -grid lead of VI and it 
acts as a very good sensitivity control, to pre- 
vent 1st detector overload when the A.V.C. is 
not in use. 

The lst detector is the 6L7. which has its in- 
jection grid tied through a condenser to the 
oscillator plate. A variable resistor in the cathode 
circuit of V2 provides exact control of its 
operating conditions, although it is not strictly 
necessary. 

Next we come to the crystal filter circuit. Two 
air -tuned iron -core I.F. transformers couple V2 
and V3 through the crystal. The selectivity con- 
trol is a midget condenser operated from the 
front panel and which, when turned fully 
counter- clockwise, operates a switch to short 
out the crystal. 

The 6L7 I.F. amplifier is coupled to the 6C5 
2nd detector through another iron -core unit. the 
6C5 being in turn connected to the 6N6 audio 
tube by a 3 -to -1 ratio A.F. transformer. 

The speaker used is of the permanent- magnet 
variety, which needs no field excitation. and thus 
operates with less hum than the usual speaker. 
The tone quality, as mentioned previously. is 
excellent. The speaker plug is so arranged that 
when removed, all voltage is removed from the 
6N6. The phone jack cuts out the 6N6, although 
the audio volume control is left in the circuit, 
as is the tone control. 

The beat oscillator has all its underchassis 
components in a separate shield, the beat note 
control being mounted on this shield and con- 
trolled from the front panel. This control. when 
turned all the way to the counter -clockwise posi- 
tion, cuts out the oscillator. 

The A.V.C. tube grid and the grid and cathode 
circuits of the 2nd detector are about 100 V. more 
negative than the chassis. This voltage is ob- 
tained from a drop across the 1,500 -ohm resistor 
in the power supply. and is also used through 
a potentiometer to control R.F. gain. 

THE POWER SUPPLY 
Due to the necessity for 100 V. of bias, the 

power supply must furnish a total of 350 V. 
under full -load. This is easily taken care of by 
the transformer selected, which is designed for 
use in receivers with class "B" output. Two filter 
chokes and 3 large electrolytic condensers assure 
Very smooth D.C. so that hum can hardly be 
heard at full volume with the ear right on the 
speaker ! Two switches are provided, one for the 
A.C. line and one to break the center-tap lead 
of the secondary, the latter making the entire 
high -voltage system "dead." 

Please Say That You Saw It in RADIO -CRAFT 

(The transformer has an extra 2.5 -V. winding 
which is not used in this particular receiver, but 
might come in handy in other applications.) 

The noise silencer circuit is complete and self - 
untained on its own little chassis. This affords 

Food shielding and Prevents possible feedback 
troubles. It may be left off and added at any 
Cloture time, without spoiling the appearance or 
operation of the receiver in the meantime. 

The entire circuit and Litt of Parts is given 
herewith. however. the next issue will contain 
all the construction hints and instructions on 
alignment and other procedure. in the meantime, 
all parts may be mounted and assembled, and the 
receiver made ready for the big "bug hunt." 
which will be made as painless as possible in 
l'art 1I, 

LIST OF PARTS 
One Tube Deutschmann all -wave tuning unit, 

complete; 
One 3 -gang condenser, CY ; 

One iron -core transformer, type Olalc IFT 1; 
Two iron -core transformers type G101aa IFT 

2, IFT 3; 
One Hammarlund transformer, type ST465CT, 

IFT 4; 
One Hammarlund beat oscillator coil, type 

Tß0465. T3: 
Two Ilammarlund shielded R.F. chokes; 
Three Hammarlund condensers, type APC 25, 

C4, Cs, C9; 
One Hammarlund condenser, type APC 50, C7; 
One Hammarlund condenser, type AFC 100, C10; 

Nine octal bakelite sockets; 
*Three octal insulex sockets ; 

One electralloy panel, tua, x 9tß x 3'32 -in. 
thick 

One electralloy chassis. 11t[. x 17 x 3 ins. deep; 
One electralloy chassis. 2a¡ x 1 ?i; x 7t_ ins. 

long; 
One electralloy chassis, 9 x 12 x 3 ins. deep; 
Ten insulated flexible couplings; 

Two bakelite sockets. 6- prong; 
Two bakelite plugs. 6- prong; 

One connection strip, 3- terminal; 
Four S.P.S.T. toggle switches; 
One midget jack ; 

Eight knobs, type 1166; 
Two knobs, type 1167; 
One knob, type 1155: 
Eight insulated grid clips; 
Five bakelite rods. r.a -in. tissa x 12 ins. long; 
One steel case. 9 x 12 x lM ins. long; 
One bakelite socket, 5 -prong ; 

One mounted filter crystal, type ßC3; 
One UTC power transformer. type CS -52, T2 ; 

One UTC choke. 30 Il., type CS -41, Ch. 1; 
One UTC choke, 10 R. type CS -40. Ch. 2; 
One UTC audio transformer. type CS -1, Ti ; 

One Electrad variable resistor. 50,000 ohms, R15; 
One Electrad variable resistor, 1,500 ohms, R16; 
One Electrad variable resistor, 5,000 ohms, R17; 
One Electrad variable resistor. 0.1 -meg.. R1w; 
One Electrad variable resistor, 10.000 ohms, R19; 
One Electrad variable resistor. 1,000 ohms, R20; 
Two Electrad variable resistors, 0.5 -meg., R21, 

R22; 
One Electrad wire -wound ro sistor, 1,500 ohms. 

50 -W., R23; 
Seven carbon resistors, 0.1 -meg.. -W., R1: 
Four carbon res:stors, 2,000 ohms, ty -W., R2; 
One carbon resistor, 30,000 ohms, taï -W., R3; 
One carbon resistor, 300 ohms, t_ -W., 114; 
One carbon resistor, 10,000 ohms, 1,4 -W.. R5; 
'Nine carbon resistors, 50,000 ohms, 1/, -W., 116; 
One carbon resistor 0.5 -meg., t -_ -W., 117; 
One carbon resistor, 30,000 ohms, 2 W., RN; ' One carbon resistor, 0.1 -meg.. 1 W., R9: 
One carbon resistor. 5,000 ohms. 2 W., Rio; 
One carbon resistor, 20,000 ohms, 2 W. 1111; 
One carbon resistor, 50.000 ohms, 2 W., 1112; 
* One carbon resistor, 0.1 -meg.. 2 W.. R13; 

One carbon resistor, 25,000 ohms, 2 W., 2114: 
Three Cornell -Dubilier tubular condensers, 0.1- 

mt. 400 V., Cl ; 

Six Cornell -Dubilier tubular condensers, .05-mf., 
400 V., C2 

Nine Cornell -Dubilier tubular condensers. .05- 
MC., 600 V., C3; 

One Cornell -Dubilier midget mica condenser, 5 

mmf., C11: 
One Cornell -Dubilier midget mica condenser, 

.001 -mf.. C6 ; 

Four Cornell -Dubilier midget mica condensers, 
50 mmf., C5: 

One Cornell -Dubilier midget mica condenser, 100 
mmf., C17 

r 



TRY SPRPI3UES... 
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BALANCED PERFORMANCE 
Some condensers offer outstanding excel- 

lence in one feature. Some offer another. 
But in Sprague Condensers you get Bal- 

anced Performance in EVERY mechanical 
and electrical characteristic. A new short - 
proof feature-extra safety factor that makes 
it absolutely unnecessary to check surges - 
one standard voltage for all jobs -new square 
condenser types for convenient mounting with 
our new Universal mounting strap . 

Such are but a few of the features which 
make Spragues the choice of servicemen who 
know that true dependability calls for the 
linnet performance in EVERY respect. 

SPRAGUE PRODUCTS CO. 
North Adams, Mass. 

E E CONDENSERS 7sPPAGU 
ERICA'S FINEST LINE OF QUALITY UNITS 

RADIO -CRAFT for SEPTEMBER, 1936 

One Cornell- Dubilier metal -case paper condenser. 
1 mf., 400 V., C12; 

One Cornell -Dubilier metal -case paper condenser, 
1 mf., 600 V., C13; 

One Cornell -Dubilier tubular electrolytic con- 
denser, 5 mf., 50 V.. C14; 

Three Cornell- Dubilier metal -case electrolytic 
condensers, 12 mf., 600 V., C15; 

One Wright- DeCoster Nokoil speaker, 8 -in. type; 
One Wright- DeCoster speaker case; 
One Triplett bakelite -case meter, 0 -1 ma.. 2 in. 

case; 
Two vernier dials, 33/4 ins. dia.; 

Two Arcturus Coronet tubes, type 6K7, VI, V9; 
Two Arcturus Coronet tubes, type 6L7, V2, V4; 
One Arcturus Coronet tube, type 6C5, V5; 
One Arcturus Coronet tube, type 6N6, C6; 
One Arcturus Coronet tube, type 6116, VII; 
One Arcturus Coronet tube, type 5Z4, V12; 
Four Arcturus Coronet tubes, type 6J7. V3, V7, 

V8, V10; 
Wire, hardware, spaghetti, etc. 

'Name and address of manufacturer will be 
sent upon request. 

y 

i 

4 

RADIO AND P.A. AID 
PRESIDENTIAL NOMINATIONS 

(Continued from page 139) 

be found for it as the campaign progresses! 
The ultra -portable transmitters illustrated, 

although di-tinctly in the novelty class, are 
quite workable, and others of equal interest will 
no doubt, soon follow. 

The application of tiny portable transmitters 
for remote pick -up purposes, while not new, has 
developed considerably since the advent of ultra- 
high frequencies. Reporting such events as 
athletic meets, political rallies and conventions. 
spot news events such as strikes, etc., are all 
facilitated by the portable transmitter which per- 
mits the announcer to move from place to place 
without restricting wires and cables. 

omens 
mmm -'2_ ',.. -,'. 

tor'""""` s.ee.,newt 

Fig. 3. Note Fig. C's error -only ! acorn is used. 

Fig. D. NBC's "beer mug" for fable transmitter. 
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AMAZING VALUE! 

PHILCO 
71llhWave 

SIGNAL 
GENERATOR 

ENGINEERED 
.y the 

WORLD'S LARGEST 
EXCLUSIVE RADIO 

LABORATORIES 

Only 
$32.5Lit 

Pri- 

Big Discount 
to Servicemen 

i 

MAIL COUPON 

FOR FULL DETAILS 

Here is the one real Quality Signal Generator that meets 
every need of the up -to -date serviceman -at a price so low 
it will surprise you! Precision -designed and built in the 
laboratories of the world's largest radio manufacturer, this 
strikingly beautiful unit provides absolute accuracy in adjust- 
ing any make or type of radio. 

A truly professional type instrument at a price made possible 
only by Philco's vast manufacturing facilities! An instrument 
you will be proud to own -and one that will save you many 
dollars, both in first cost, and in the time it saves you on 
service jobs! 

Mail the coupon for full description and special LIMITED 
TIME price offer! Don't wait! 

PHILCO, PARTS DIVISION. 
Vega & C Sts., Philadelphia. Pa. 

Please send full details of your .ill -Wave Signal Generator and name of 
my distributor, 

Name 

Street 

City & State 

To Readers of RADIO -CRAFT 
FREE POST CARDS MAY BE HAD UPON WRITING TO PUBLISHERS 

These post cards make it easy to answer advertisements which appear In RADIO- CRAFT, without cutting 
valuable data which YOU may wish to save. 

Many times manufacturers request you to "clip the coupon" when answering their ads. Often this means 
destroy'ng part tof an article on the reverse page you may need later for reference. Save your RAI)IO- 
CR\FF hem,' complete. If you should ever want to Hell bound volumes, or certain copies of RADIO-CRAFT. 
the resale value of uncut Issues Is very much higher than that of multilated ones. So sand ter a supply of 
these free post cards and use them in answering all RADIO -CRAFT advertisers. 

Please Say That You Saw It in RADIO -CRAFT 
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WHAT IS THE 

"BLUE - 
RIBBON' :? 

THAT'S WHAT 

THE WHOLE 

RADIO FIELD 

WANTS TO 

KNOW/ 

FIND OUT ALL ABOUT THE 
"Blue Ribbon" 

It's new! it's different! Something the entire 
radio field has been waiting for. He sure to look 
fur complete details in next month's issue of this 
magazine. 
If you want advance dope of radios latest sensa- 
tion. write at once for important news! Address 
Dept. .13 

Be on the lookout for the "BLUE RIBBON" 

WHOIESALE 
WR 

RVICE 
YORK,N.Y 

(O' 
100 SIXTH AVE. 

CHICAGO, ILL. ATLANTA, GA. 
901W JACKSON BLVD. HOW PEACNTBEE STN W 

BRONX.N.Y. )4EWARX.N.J. 
Sae i. FDRDNAAI AD. 213 CLNTAAL AWL. 

So Handy! 
Quality unease(' paper sec- 
tions. Same as used in stand- 

ard AEROVOX metal -cased 
condensers. Non- inductive- 
ly wound. High melting 
point impregnation. 
Wrapped in black varnish 
paper. Pigtails. 200, 400, 600, 
and loon v. ratings. Popular 
capacities. 

Write for catalog. Also sample copy of 
monthly Research Worker. 

CORPORATION 
77 Washington St. Brooklyn, N. Y. 

owe 

UNIVERSAL 
Velocity and Carbon Microphones 
I'll sal's tattst arid es stoma - 
Ideul`rfor stage use---Not affected 
by temperature or humidity -Flat 
frequency response rurce. from 40 
to 10,0110 r.li...t Output 43 U.R.: 
Low inq,edanre Or direct to grid 

type:. a' gllpact, Y3í x 4'i in. by 1(z 
in. thick -Wright, less than 174 
110 owing% to any desired a.g- awutifollr 
finished in Mara enamel and artistic chrome 

modl,a RI.. RI'1eRI!sand 
catalog sheet 

model n r temp sectional stand for 
above mlcroohane. -ust $10.00. 

MI CO., Ltd. 
424 Warren Lane Inglewood, Calif., U. S. A. 

UNIVERSITY COURSE IN 

RADIO COMMUNICATION 
High Stardard of Irstrucilon and Equ :on^-I 

Reglsirailo- begl -s Sert ̂ maser ,6 1936 

Write for descriptive folder 

University of Wisconsin Extension Division 
(23 West State Street M ilwaukrt. W loons in 
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A "BEAM" AMPLIFIER WITH "ELECTRIC CHOPPER" 
( Coettitnlyd from paf /e 141) 

power amplifier. (e) universal power supplies, 
(f) a high -fidelity dynamic speaker, and (g) all 
necessary extension cables, the owner has in 
his possession a complete P.A. system that will 
undoubtedly surmount any emergency encoun- 
tered in the P.A. field. 

7. Economy of operation, by utilizing the new 
type of "electric chopper" previously mentioned 
a remarkable efficiency is obtained when operat- 
ing from a G V. storage battery. In fact this re- 
markable unit in conjunction with a 7 -prong 
plug and two 7 -prong sockets enables instan- 
taneous change -over from one mode of opera- 
tion to the other, simply by removing the plug 
from one socket and inserting it into the 
other. No internal wiring changes are re- 
quired. In fact, the dynamic speaker field con- 
tinues to receive the same field excitation from 
either the G -V. or 110 -V. operation sources. 

THE ELECTRIC CHOPPER 
This device is composed of a high -speed, 3.600 

rap. m. G -V. motor (requiring 0.9 -A.) coupled 
to a cycling contact. A casual observation of 
the schematic diagram (Fig. 1) indicates that 
when the amplifier plug is inserted into the 
G -V. socket, this cycling contact alternately 
throws the positive terminal of the storage bat- 
tery to either extreme of the center- tapped 
12.6 -V. winding (which is now being used as 
the primary). Because of the speed of the mo- 
tor, 60 -cycle impulses are impressed upon the 
transformer. I This frequency simplifies the 
transformer design for universal operation.) 
Naturally, all of the secondary windings are 
of standard design so that an adequate high volt- 
age is induced and subsequently rectified for the 
plate supply of all the amplifier tubes. 

When contact is made between the cycling 
contactor and either extremity of the 12.6 -V. 
primary winding, current flow is in each half 
of the primary during each half- cycle. Voltage 
is, of course, induced during both half -cycles 
into secondaries in the same manner as 110 V. 
A.C. (fed into the 110 -V. primary) would in- 
duce voltage into the secondaries. The only 
difference being that the primary current 
resulting from the opening and closing of the 
chopper contacts resulta in a series of rectangular 
impulses. See Fig. 2A. 

At a first glance the efficiency of the trans- 
former would seem to be impaired with such 
rectangular impulses being fed into its primary. 
If the primary of the power transformer were 
devoid of inductance, capacity, and leakage, 
and if the circuit was assumed to consist of 
resistance only, then the current flowing in the 
transformer primary would be a series of rec- 
tangular impulses and the efficiency of the trans- 
former would be materially impaired. Actually, 
the primary has a considerable amount of in- 
ductance and some capacity and leakage. These 
factors distort the "square topped" primary im- 
pulses and cause them to deviate considerably 

from rectangular impulses. It is accordingly 
necessary to apply alternating- current and tran- 
sient- current theory to the consideration of 
the primary impulses produced by the chopper. 

A.C. AND TRANSIENT- CURRENT THEORY 

The relation between alternating- current 
theory and theoretically rectangular chopper im- 
pulses is illustrated in Fig. 213. It is conven- 
ient to consider the successions of make -and- 
break as being composed of an infinite number 
of sinusoidal waves superimposed on a D.C. 
component. Pure rectangular waves as in Fig. 
2B consist of the fundamental and a complete 
series of odd harmonies, the 3rd harmonic hav- 
ing an amplitude 1 3 of the fundamental, the 
5th harmonie having an amplitude 1/5 of the 
fundamental, etc. Although in this figure, only 
the D.C. component, the 3rd and 5th harmonics 
are shown, it can be seen that the resultant 
wave closely approximates a series of rectangular 
impulses. These additional harmonics are a 
considerable aid in keeping the hum component 
of the filter supply exceedingly low, as these 
higher frequencies are more easily rectified and 
filtered. 

Current for the filaments of all the tubes 
during 6 -V. operation, of course is supplied di- 
rectly from the storage battery. The rectifier 
filament however must be isolated from the bat- 
tery terminals and is therefore connected to a 
suitable 5 -V. winding on the transformer. 

The filter system is of conventional design 
using a choke input: and voltage- dropping re- 
sistor for the 300 V. supply to the GL6 screen - 
grids and the dynamic speaker field. 

A master switch completely controls the am- 
plifier during 6-V. operation. A standby switch 
opens the primary circuit during standby pe- 
riods -with a subsequent saving of 0 A.1 

110 VOLT A.C. OPERATION 
By removing the amplifier plug and inserting 

it into the 110 -V. A.C. socket, 110 V. A.C. is 
then fed into the 110 -V. winding which now acts 
as the primary. Two jumpers in the A.C. socket 
bring 6.3 V. from one -half of the chopper prim- 
ary over the filaments circuit. This ingenious 
arrangement provides for an isolated electrical 
center -tap on the filament winding without af- 
fecting its operation on 6 V. (when one aide 
of the filament is grounded). Naturally the am- 
plifier system is identical in operation from both 
sources of supply, since the induced voltages are 
exactly alike regardless of the input applied 
primary power. 

It will be noted that the system is entirely 
fool -proof -no damage can possibly be done to 
the amplifier even if both the 110 -V. A.C. and 
the 6 -V. D.C. supplies are connected to the 
system at the same time, as the amplifier plug 
can only be in one of the sockets at any given 
time. 

Fig. I. Schematic wiring diagram of the 6L6 type amplifier which is equipped with a "chopper" for opera- 
tion from a 6 V. battery. Note that the same power supply unit is used for 110 V. A.C. and 6 V. operation. 

Please Say That You Saw It in RADIO -CRAFT 
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IMPULSES RESULTING FROM ELECTRIC -CHOPPER 

FUNDAMENTAL 
FUNDAMENTAL 
WITH THIRD 
AND FIFTH 
HARMONIC 

FIFTH 
HARMONIC 

THIRD 
HARMONIC 

DC 
COMPONENT 

FUNDAMENTAL 
WITH THIRD 
AND FIFTH 
HARMONIC 

FUNDAMENTAL 

ANALYSIS OF PRIMARY CURRENTS 

Fig. 2. At A is seen the wave form from the 
"chopper" power supply. 8 shows the effective 

wave form. 

THE REVERSED- FEEDBACK OUTPUT CIRCUIT 
By again referring to the schematic diagram. 

Fig. 1, it will be noted that a split -secondary, 
push -pull input transformer i employed to 
couple the 6F6 driver to the two 6L6 beam pow- 
er output tubes. A portion (10 per cent) of the 
voltage developed in the plate circuit of the 
6L6 tubes is fed back in reversed phase to the 
grids of the tubes by coupling the plates through 
a 0.1 -mf. condenser and 90.000 ohm resistor to 
the low end of each half of the input secondaries 
(which is isolated from ground by means of a 
10,000 -ohm resistor). While this type of a circuit 
reduces the power sensitivity of the output stage. 
it materially decreases the harmonic content of 
the output signal. 

As the voltage fed back from the plate of the 
grid circuit is out of phase it cancels an equiva- 
lent amount of grid signal. and therefore re- 
quires that the input grid signal be increased by 
an amount equal to the reversed voltage in order 
to maintain any given output or an equivalent 
power sensitivity. 

By increasing the input grid signal without 
increasing distortion in the driver stage, the 
power output of the amplifying system is main- 
tained, while the harmonic content is decreased 
in direct proportion to the decrease in power 
sensitivity of the output tubes. 

DESIGN CALCULATIONS 
Under the operating condition required to 

produce 32 W. of audio power from two 61,6 
tubes with a plate -to -plate load of 6,600 ohms, 
the voltage developed across each half of the 
output transformer is equal to: 

E V WZ 
E = Voltage. 
W = Watts output in % of the output trans- 

former. 
Z = impedance of % of the output trans - 

PL 
former which Is equal to Z = - 

4 
PL = Plate -to -plate load. 

The voltage developed across % of the primary 
of the output transformer is E = V 16 x 1650 
or 165 V. 

As the condenser (0.1 -mf.) and resistor (90,000 
and 10,000 ohms) voltage divider across the out- 
put plate circuit is arranged to feed back in 
reversed phase. 10 per cent of the output signal 
or 16.5 V. is fad back to the grid of each output 
tube through the lower end of each half of the 
input push -pull secondaries. 

Inasmuch as the required peak grid -to -grid 
voltage is 57 V. or 57 x .707 = 40 r.m.s. V, 
each half of the secondary normally supplies 
20 r.m.s. signal V. As 16.5 V. are fed back in 
reversed phase. an additional 16.5 V. must be 
added to the required 20 V., so that 36.5 V. 
r.m.s. are required in each half of the input 
secondary to maintain the desired 32 W. output. 

As the percentage of original harmonic content 
is directly proportional to the ratio of original 
r.m.s. voltage required without reversed feedback. 
to the r.m.s. voltage required with reversed 
feedback, we can determine the percentage of 

harmonics present in this revised circuit by the 
following formula. 

Harmonic content = per cent of original total 
harmonic content x 

r.m.s. grid voltage without feedback 

r.m.s. grid voltage with feedback 
20 

Harmonic content = 2 per cent x -= 1.099 
36.5 

per cent. 
This reversed feedback circuit therefore has 
decreased the normal 2 per cent total harmonics 
to 1.099 per cent at 32 W. output -a condition 
rarely attained in any other type of high -fidelity 
amplifier. 

ELECTRONIC MIXING 
The new 6N7 -type metal tube provides ex- 

cellent means for electronic mixing throughout 
the amplifier. As will be noted. the first 6N7 
electronically mixes the amplifier outputs of the 
2 microphone preamplifier tubes (6.17s). while 
the second ON7 electronically mixes both micro- 
phone signals with the phono. pickup signals. 

The overall gain of the amplifier is 127 db. 
(two input channels). The gain at the phono. 
input channel is 64 db. 

The entire amplifier is housed in a strong 2- 
piece leatherette- covered carrying case, so de- 
signed that the speaker section is entirely devoid 
of baffle 'resonance-an important consideration 
in the design of 6L6 amplifiers. 

The author will be pleased to answer all ques- 
tions relative to this new type amplifier. Address 
inquiries in care of Radio -Croft, and enclose a 
self -addressed and stamped envelope. 

LIST OF PARTS 
Two resistors, 6,000 ohms, 1 W.; 

*Three resistors, 50,000 ohms. 1 W.; 
* Four resistors, 2 mess., 1 W.: 
Two resistors, 0.5 -meg., 1 W. ; 

One resistor. 3,000 ohms, 1 W.: 
Three resistors, 10,000 ohms, 1 W. 

One resistor, 1 meg., 1 W.; 
Two resistors, 5,000 ohms, 1 W.: 
One resistor. 25,000 ohms, 1 W.; 
One resistor, 0.25 -meg., 1 W.: 
One resistor, 1,200 ohms. 1 W.; 
Two resistor, 90.000 ohms, 1 W.; 

One resistor, 2.000 ohms. 1 W.; 
One Electrad resistor. 185 ohms. 10 W.; 
One Electrad resistor, 60 ohms, center -tapped ; 

Four volume controls, 0.5 -meg.; 
Two Solar condensers. 5 mf., 25 V.; 
Two Solar condensers, 0.25 -mf.. 400 V.; 
Two Solar condensers, 8 mf., 350 V.; 
One Solar condenser. 8 mf.. 450 V. ; 

One Solar condenser. 10 mf., 75 V.: 
Two Solar condensers, 4 mf., 350 V.. 
Two Solar condensers. 25 mf., 35 V. ; 

One Solar condenser, 50 mf., 50 V.; 
Two Solar condensers, 0.01 -mf., 400 V.; 
Four Solar condensers, 0.1 -mf., 400 V.; 
Two Solar condensers, 0.01 -mf., 1.000 V.: 
Three Solar condensers, 0.25 -mf., 200 V.; 
Three Solar condensers, 8 mf., 600 V.; 
Two Solar condensers, 0.05 -mf., 200 V.; 
One dynamic reproducer. 5,000 ohms, type G -12; 
One Amplifier Co. of America basic foundation 

kit. with complete hardware (sockets, switches, 
fuses. etc.) ; 

One Amplifier Co. of America kit of power and 
A.F. transformers; 

One Amplifier Co. of America kit of A.F. and 
R.F. chokes; 

One Amplifier Co. of America 2- section portable 
carrying case: 

One Amplifier Co. of America rotary electric 
chopper: 

One RCA or Sylvania type 6F6 tube; 
Two RCA or Sylvania type 6J7 tubes; 
Two RCA or Sylvania type 6H7 tubes; 
Two RCA or Sylvania type 6L6 tubes; 
One RCA or Sylvania type 88 tube. 

This article has been prepared front data sup- 
plied by courtesy of Amplifier Co. of America. 

DON'T FORGET 
That all the new 1936-37 receivers will 
be described in detail in the October 
issue of Radio -Craft -on the news- 
stands September 1st- before the New 
York Radio Show starts! 

Please Say That You Saw It in RADIO -CRAFT 
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FOUND...The 
Outstanding Oscillator 

of 1937 Models 

Pvw ir-1:10L 
Direct Reading 

Signal Generator 
Model 557 

EXCLUSIVE RANGER 
EXAMINER 

DEVELOPMENT 

DEALER PRICE, complete with 
batteries, tubes and five trimmer 
calibrated plug -in coils S18 * 110 to 20,000 Kc. * Direct Reading on Five Bands, all 

fundamentals. * Completely shielded. 
*. Guaranteed accurate to 1 for 

broadcast and intermediate bands, 
3;c for Short Wave bands. 

A SENSATIONAL DEVELOPMENT 
AT A SENSATIONAL PRICE 
This Ranger- Examiner Signal Generator bids 
fair to revolutionize test equipment in this field. 
The inside view of the trimmer calibrated coils 
shows the exclusive development by Ranger - 
Examiner engineers that gives amazing accuracy 
and yet makes possible low cost production. 
Seldom in manufacturing does it occur that a 
better article is produced at a lower price . 

But don't take our word, try it out yourself. You 
will see that the Ranger -Examiner Signal Gen- 
erator has all the features you demand. It covors 
the full range from 110 to 20,000 Kc. with the 
five plug -in coils, all are direct reading and 
fundamentals; a scale is provided too for graph 
calculations for those desiring to make charts 
for reference. It is completely shielded for static 
and magnetic fields. Attenuation and stability are 
outstanding features. The signals are strong and 
either modulated or unmodulated as desired. 
Model 557 is sold complete with all batteries and 
two Nu. 30 tubes and the five plug -in coils con- 
tained in a handsome black leatherette case. 
Dealer price 318.00 
See it at your jobbers. Write for more information. 
All Ranger -Examiner Test Equipment is pre- 
cision built. quality merchandise, manufactured 
on a high production basis permitting excep- 
tional values. 

Readrite Meter Works 
916 College St.. Bluffton. Ohio 

Phase send me more Inturmation en We Ranger - 
I :..,in ;mr 

N.,mo 

\ hlress 

ea==== mmmmwimmmmm ==as====== mv 
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HOOVER 
Vacuum Cleaner 

REBUILT Like New 

$1495 
GUARANTEED 

These fine machines are UN- 
CONDITIONALLY G U A R- 
ANTEED FOR SIX 
MONTHS. Thorwkhly condi- 

tioned to standards of new machines. All moving 
parts which show the slightest wear are replaced 
with new ones. New bags, brushes. cord. handles 
and other parts are supplied. Even the chassis 
Itself is replated and polished. 

The HOOVER cleaner is a powerful auction ma 
chine with a revolving brush which beats as It saccaa. 
Requires but a drop of oil n month -lo other at- 
tention. REMEMBER. it's GUARANTEED! You'll 
have no grief with this machine. Shipping wt. 24 
lbs. 
ATTACHMENTS: comprising suction- coupling unit, 
extension rod. long suction hose. upholstery nozzle, 
upholstery brush and radiator nozzle $5.50 additional 
We Issue no Catalog -Order directly from this page 
100% Satisfaction Guaranteed. Send Money Order 
pr Certified check. U.O.D. shipments require a 20r, 
deposit. Immediate Service -No Waiting. 

HUDSON SPECIALTIES CO. 
40 West Broadway Now York, N. Y. 

9.-f ,'1 
O 

R R 

REAL A JO 
EAL PAY 

BS 

Earn While Learning 
at Home ! 

Television, Photo Electric 
Cells. Public Address 

Many 
up7to $75nsd week 

an 
re in full-timep ura 

tune orlon . Moe 
in awe 

men needed. Learn at 
R-T -1 WAY. Endorsed b 60 big concerns. nun Milts for 
big Otmortunitr Hook FREE. RADIO an TLEVISION NSTITUTE, Inc.. 2150 Lawrence Ave.. Dept. 226. Chicago. Ill, 

MILCO 
CR OSLEY 
ZENITH 
GRUNOW 
and 46 
other 
Mgrs. 
endorse 
R -T -I 

OXFORD 
NEW SPEAKERS 

with "Changeable Fields" and Uni I Trans- former, bring Y new convenience. pertormance and economy 
today 

Sue 
Bulletin 

Replacements. Ask your Jobber 
OXFORD- TARTAK RADIO CORP. 
915 W. VAN BUBEN ST. CHICAGO, U.S.A. 

"NAM" SPECIAL ;;;;P,0ii 
A highly efficient 4 04 
teacher using heavy 'M- 
etal!). Prepared waxed 
paper tape, havlog tseo 
r p w s of perforatlmt, 
t'rito for Free folder A9. 

We are the originators of 

Il 

lInstrumentwah tapes orewred this bne Instrument 
br rxpert end mmpi etc ,.mree TELEPLgt CO. 

f loxonx: ill for f 31.95. 72 Corl4ndt ft.. N. Y. C. 

KATO LIGHT JR. 
Complete light plant at 
price everyone can afford 

LIST PRICE 
6 V. 200 watt, D.C. $59.95 

12 V. 200 watt. D.C. 59.95 
32 V. 300 watt. D.C. 72.00 

110 V. 300 watt, A.C. 84.00 
110 V. 350 watt. A.C. 98.00 
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INTRODUCING -THE RADIO -CRAFT "WALL SET" 
(Continued from page 143) 

powerful nearby signals. 
The rectifier is a metal type 25Z6. One cathode 

feeds a D.C. voltage for the 3,000-ohm field of 
the speaker (If one of the new permanent - 
magnet dynamics is used the power -line current 
consumption will be slightly reduced. The only 
circuit change is to connect the first or field 
current supply cathode to the second or re- 
ceiver power supply cathode as shown by dotted 
line X'; components "C -A," CI5 and the field 
coil are not then in circuit -n condition repre- 
sented by the "break" mark. X -.) and one sup- 
plies the rectified power for the tubes. The 
"B" power from this latter cathode is drawn 
through a smoothing choke of sufficient in- 
ductance and ampere capacity for our pur- 
poses la midget choke will do the job). Such 
a choke should have a resistance of from 350 
to 400 ohms and should have a hum -bucking 
tap permitting connection as shown in the 
circuit schematic. (The unit used in the labo- 
ratory model had such a tap, which in connec- 
tion with a 1 mf. capacity afforded hornless set 
operation.) 

If such a tapped choke is not available and 
a standard 2- terminal unit is used. ur if with 
the tapped choke installed hum remains appre- 
dable in audibility, increase the capacity rat- 
ings of C16 and C18 to S mf., or more, each. 
Sometimes increase of CIS alone will do the 
job. Either 8 -S or larger "dual" (capacity) 
units may be substituted for the specified elec- 
trolyties, or additional condensers of 4 -4 capa- 
city may be bridged across thaw first in- 
stalled. The 4 -4 units are very small and there 
is space enough for several. Generally, the 
single 4 mf., across the speaker field coil will 
be found sufficient capacity at this point, but 
the constructor may substitute an Aerovox 
PBS -2 8 mf. unit if he prefers. 

Two methods of dropping the line voltage to 
provide proper filament voltage are acceptable. 
Either a resistor may be installed within the 
set or a voltage- dropping 8 -lead line cord used. 
In the one case, care must be exercised that 
the resistor has free air circulation, as it will 
heat up considerably, and in the other we must 
be prepared for the disadvantages of a "hot" 
cord and some delay in filament heating. In 
both, we must be satisfied with a fixed value 
of resistor which bases its voltage drop on an 
estimated average of line voltage. 

The second method is accepted commercial 
practice, and several values of 9 -wire cord in 
which one lead is actually the resistor are sold 
by all jobbers. 

Lately, however. a resistor has been developed 
which has a metal -tube shield jacket and a 

standard octal buse. Such units are easily re- 
placeable, and the set here described has been 
built to permit installation of such a convenient 
item. 

CONSTRUCTION 
Obtain an S x G x (about) 2 in. deep chassis 

with closed ends and drill and cut it to the 

specifications given in the layout diagram. Be 
sure that the tube sockets used are arranged 
for short connections to associated components 
and then mount these sockets. Use lock -washers, 
by the way, under the machine screw heads or 
under the securing nuts. Wire up the filament 
circuit, using a heavy, well -insulated wire, be- 
ginning by connecting terminal No. 2 of the 
6K7 octal socket to the chassis, and then pro- 
ceeding from GK7 to 6A8, to 6J7, to 25A6, to 
rectifier for series connection- point; or ter- 
minal 7 of the 61(7 to terminal 2 of the 6AS, 
and so-on. Wire the free filament terminal of 
the 25ZG to the resistor tube or to a rigidly - 
mounted double lug terminal strip (if line - 
cord dropping resistor is to be use 1). Ground 
the tube shield terminals to the chassis. 

Now mount the antenna post and the 2 po- 
tentiometers. Wire in all cathode resistors, then 
H3. and the 2nd -detector plate resistor -R5. 
Wire -in all R.F. and 1.F. bypass and other fixed 
condensers. Test for shorts. If OK, proceed to 
mount the various transformers and the speak- 
er output plug, wiring them into the circuit. 
Mount the oscillator pad and the tuning con- 
denser -the first unit on an extended bolt, to 
prevent grounding to the chassis of the terminal 
lugs, the second on ordinary rubber faucet 
washers. If the washers prevent the variable 
condenser frame from grounding via the mount- 
ing bolts. properly ground the condenser through 
leads from the frame ground terminals. Wire 
the control -grid leads from the coils to the con- 
denser sections, passing them through rubber 
grommets at the chassis. Make all necessary 
R.F., I.F., 2nd- detector, and power tube con- 
nections -and then check and re -check (I) for 
correct leads and no shorts. 

Remember that TR -1 and TR -9 are mounted 
below the chassis and against the chassis wall, 
and should be extended sufficiently fur away 
from the wall to permit free play of leads. 
Iron -core transformers T2 and T4 are mounted 
above the chassis, the former between the 6K7 
and GA8 sockets; the latter between the 6AS 
and 6.17 sockets, and close to the variable con- 
denser shaft. Remember, too, that the layout 
was designed for use with the components 
specified- including the particular dial shown. 
This dial is bolted to the front panel wall of 
the chassis and extends outward, in front, far 
enough to permit installation of the small poly - 
iron -core I.F. transformer. Transformer or 
dial substitutions may in some instances make 
necessary a complete re -design of layout -so 
use your judgement. 

Now proceed to mount and wire the rectifier 
and filter system components. The under- chassis 
view of the laboratory model clearly illustrates 
the best possible arrangement. Lastly, wire in 
the line cord and filament- dropping voltage 
tube, also the 20-ohm vitreous enameled re- 
sistor and the 0.1 -mf. line filter condenser. One 
lead from the cord will go across the width of 
the chassis to be soldered to one terminal of 
the switch on the tune control -which suggests 
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Fig. 3. The chassis size 
and drilling layout. The 
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the specified parts are 
used. If other than speci- 
fied parts are used, the 
constructor must change 

the drilling details 
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FROM V2 - 61(7 T4 A. TO V3 

14 
TO CATHODE RES V3A / R2 (LSO OHMS) 
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2.000 
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R9. 139 TO 
149 OHMS 
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Fig. 4. Details of the I.F., aerial and filament circuits. 

proper fastening of this lead to prevent its 
moving about and loosening other leads and com- 
ponents. The free terminal of the switch may 
be connected to the chassis directly. 

The free terminal of the 5 -prong socket, mount- 
ed on the chassis wall front for the speaker 
plug. is used to solidly moor the input lead of 
the vitreous enamel resistor of 20 -ohm, 10 -W. 
value and also serves as terminal lug for the 
proper line -cord lead. 

Check once more before plugging in the cord. 
Use a volt- ohmmeter if possible for visual in- 
dication of opens and shorts. And then give 
still another glance at the filament and power 
circuit. If everything's OK, let 'er rip! 

HUM 
If any inherent hum is reduced with the 

speaker field removed from connection in the 
circuit increase the value of C15, as we have 
suggested. until no noticeable difference in hum 
value with field in or out is observed. If the hum 
component can be traced to the filter circuit 
proper, do what we advised in an early para- 
graph- increase filter capacities, the last in 
particular. If this action does not alleviate the 
condition, check the hum bucker connection on 
the filter choke. The 1 -mf. condenser, which 
should not be changed in value unless the 
choke manufacturer's directions so specify, con- 
nects from ground to the input end of the choke. 

The D.C. filter input to the choke connects to 
the tap. 

TESTS 

The total voltage from chassis to input of the 
line will naturally be the value of the input volt- 
age -110. The drop in the filament resistor 
should be the approximate difference between 
110 and the sum total of all filament voltages. 
This total will be 68, with a required resistor 
drop of 42 V. As for the D.C. voltage to the 
filter choke this will depend to some extent on 
the value of the input filter capacity. It will be 
around 100 V. There will be a drop in the filter 
choke of course but this will not be great 
enough to seriously reduce the applied "13" volt- 
age to the tubes. The screen -grids should have 
the full "B" voltage in the cases of the 6K7. 
6A8 and the 25A6. 

ALIGNMENT 
Align the set in the ordinary manner -set- 

ting primary and secondary of the I.E. trans- 
former to exactly 465 kc. and then adjusting the 
R.F. and Det. sections of the ganged tuning 
condenser for R.F. tracking. Adjustments of 
both the oscillator section padder and trimmer 
will now be necessary to secure tracking at 
this end at the 465 ke. difference frequency. 

Remember-performance is a function of the 
completed set and the individual parts. This 
receiver, like others carefully engineered, uses 
and specifies parts which have a coordinating 
action in determining overall efficiency. Subati- 

tution becomes definitely impractical and may 
result in unacceptable performance. 

CABINET 
Obtain a 6 -ft. white pine "knotty" board of 

10 -in. width. Have it shaved to the thickness 
desired, with }¡) -in. being suggested. Cut it as 
shown in the accompanying illustration, Fig. 2. 

Top, panel or front, and chassis base should 
first be nailed or glued together, the jointing 
being clean and straight. Now scroll the sides 
with a coping saw and nail these to the formed 
box so that they extend below, above and out 
in front of the cabinet proper as illustrated in 
the heading photograph. Some extension may be 
advisable in back for flush -mounting of the or- 
namental top- and bottom -rear additions. The 
speaker baffle is mounted at an angle under the 
cabinet bottom, after the small dynamic speak- 
er has been installed. This baffle may be left 
unfinished or covered with a brown cloth. 

The cabinet is now sanded, waxed, and rubbed. 
and the front drilled and cut to permit access to 
both potentiometers and to the dial. The es- 
cutcheon is then mounted and the job called 
at least temporarily done. 

LIST OF PARTS 
One iron -core antenna coupler, type 1501, Till ; 

One iron -core R.F. coil, type 3001, TR2; 
One iron -core oscillator coil to match, type 2001, 
TR3: 

One iron -core I.F. coil, 365 kc., type C101 -M, 
TR4; 

One Aerovox condenser. type 284, .002 -mf., C1 ; 

One Wholesale Radio Service or Radolek 3 -gang 
variable condenser. 370 mmf., per section, C2. 
C4. C7 

One Aerovox condenser, type 284, 0.1 -mf., C8: 
Two Aerovox condensers, type 1468, 100 mmf., 

C5A and CO; 
Two Aerovox condensera, type PR -25, 5 mf.. 

C513 and C12; 
One Aerovox condenser, type 284, 0.05 -mf., C10; 
One Aerovox condenser, typo 484, 0.1 -mf., C14; 
One Aerovox single electrolytic condenser, type 

PBS-2, 4 mf.. C15 ; 

Two Aerovox dual electrolytic condensers, type 
BS -2. 4 -4, C16, C18; 

One Aerovox condenser, type 284, 1 -mf., C17: 
One Wholesale Radio Service or Radolek dual 

trimmer oscillator padder, type CO -4, C6; 
One Electrad potentiometer, type 997. RI ; 

One Electrad potentiometer with switch, type 
203, RO ; 

One Continental Carbon resistor, type D2, 1. W.. 
200 ohms, R2; 

One Continental Carbon resistor, type D2, 1. W.. 
600 ohms (or 625 ohms). R7; 

One Continental Carbon resistor, type G4, 1A-W., 
50.000 ohms, R3; 

One Continental Carbon resistor, type G4, 
20,000 ohms. R4; 

One Continental Carbon resistor, type G4, % -W., 
0.5 -meg. 115; 

One Electrad vitreous enameled resistor, 10 W., 
20 ohms, R8 

One line cord, ballast tube, or power resistor, 
157 ohms. R9; 

One Oxford dynamic speaker, 5 A., 3,000-ohm 
field. with transformer for use with a 25AG 
tube; 

One National Union type 25A6 tube; 
One National Union type 25Z6 tube; 
One National Union type 6A8 tube: 
One National Union type 6K7 tube: 
One National Union type 6J7 tube: 
One traveling-light, airplane, or front zero panel 

dial ; 

One bronze escutcheon for speaker; 
*Three knobs; 

One chassis, G x 3 x 2t/ ins.: 
*One 5 -prong speaker plug; 
One Centralab 5 -prong socket; 
Six Centralab 8 -prong octal sockets; 
One roll push -back wire, R.F. type, stranded; 

One roll push -back wire, solid No. 16; 
Two feet, heavy, well- insulated wire for series 

filament circuit; 
One smoothing choke, No. 1127, A.C.-D.C., 400 

ohms, or 1) -21 with hum -bucking tap; 
'Three metal -tube insulated grid caps; 
Machine screws, nuts, rubber grommets and 

washers ; 

Knotty white pine board approximately 10 ins. 
wide x G ft. long x % -in. thick. For shelving. 
ask for lumber that has clear knots which 
will take a saw without shattering or loosen- 
ing. 
'Names of manufacturers will be sent upon 

receipt of a stamped and self -addressed envelope. 

Please Say That You Saw It in RADIO -CRAFT 

I 7 5 

SERVICEMEN 

CASH IN 
with the New 

TECHNICAL MANUAL 

Servicemen all over the country 
are cashing in on the New Syl- 
vania Technical Manual! Look 
at the features of this new book! 

1. A 50% increase in contents. 
2. 141 tube types listed with important cir- 

cuit application information given on each 
type. 

a. Characteristics on all types are the latest, 
including all the standard types of metal 
tubes. 

4. A section on circuits has been increased to 
include 13 typical radio receiver and am- 
plifier circuits which show proper use of 
the most popular types of tubes now being 
employed. 

b. Curve data on ballast tubes for battery 
sets. 

6. The convenient pocket size has been re- 
tained in spite of he large increase in 
contents. 

Clip this coupon right now! Let Sylvania show 
you the way to increased profits! 

Hygrade Sylvania Corporation, makers 
of Sylvania Radio Tubes and Hygrade 
Lamps. Factories at Emporium, Pa., 
Salem, Mass., and St. Mary's, Pa. 

SYLVANIA 
THE SET- TESTED RADIO TUBE 

Hygrade Sylvania Corporation RC -96 
Emporium. Pa. 
I'le,i,e send me the nee Sylvania Technical Manual. 
I enelo.e 15e In .,tamps. 
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Address 
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TRIAD 
THE QUALITY NAME IN RADIO TUBES 

TRIAD MANUFACTURING CO., INC. PAWTUCKET, R. I. 

10.0AY 
FREE 

TRIAL 
OFFER 

REMINGTON PORTABLE 
A brand new Remington for only 10e a day. An easy. 

Practical Wane Typing Course FIIEE. With it anyone 
quickly became, extort on this machine . the most 
rugged, dependable portable made. Not used or rebuilt. 
Standard 4 -row keyboard. Standard width carriage. Mar- 
gin release on keyboard. Bark spacer. Automatic ribbon 
reserve. Every essential feature of big office typewriter. 
Carrying Case FREE, Try it for to days without risking 
o cenL If you don't agree it is the finest ennoble at any 
Price, return it at our ex'eau,e. Don't delay. Without 
obligation. write now. 

REMINGTON RAND INC., 
205 East 42nd Street. Dept. 199.9, New York, N. Y. 

VSUPREME 

elocity 
MICROPHONE 

SPECIAL 
High gain 10 watt amplifier 
with speaker and 50 feet 
speaker cable, complete with 
the new Supreme Velocity Microphone and 
20 feet of shielded cable net $49.10. 

Order right from this ad. Quantity limited. 

SUPREME SOUND LABORATORIES 
20 Liberty St.. Washington His. Newburgh, N. Y. 

R A D I O 
ENGINEERING, 
briadra,liag. iation and ladle, radio. 

a 

ing. wa- 
rhm radio telegraphy and telephony. Mono telegraphy 
and railway accounting taught thoroughly. Engineer- 
ing courso of nine months' duration equivalent to three 
years of college radio work. All expenses low. Cata- 
log free. School ealabllahed 1874. 
Dodge's Institute, Hudson St., Valparaiso, Ind. 

LEHIGH 
UNIVERSAL REPLACEMENTS 
COMPLETE CATALOG, AUDIOS, 
CHOKES, POWERS ON REQUEST. 
LEHIGH TRANSFORMER & MFG. CO. 

EASTON. PA. 

TELEVISION IN JAPAN 
The Japan Broadcasting Co. is considering the 

establishment of a collective research institute 
for television. A sum of 200,000 yen has been 
made available to bring practical television out 
as soon as possible. 

The most successful researcher in Japan, Dr. 
K. Takayanugi. who will probably be the first 
director, believes they have a satisfactory scheme. 
although it is one that will have to be made 
practical. Ile also believes that Great Britain 
now leads the television world, and that television 
will never encroach upon the "movies" or papers. 

A SIMPLE WHEATSTONE 
BRIDGE CAPACITY ANALYZER 

(Confiaurd front page 110) 

capacity. These condensers should be a good 
grade of "paper "; of course, the wet type cannot 
he used. The circuit i straight- forward and of 
standard design, and as the general lay -out of the 
parts can easily be followed from the photographs 
no special comments on the construction are 
therefore necessary (providing all parts are 
mounted solidly and that connections are firmly 
.soldered). 

CALIBRATION 
After the ,nit is wired, plug into the phone 

terminal a headphone set and obtain a known 
condenser of one of the following sizes: 500 mmf., 
0.005 -, 0.5- or 5 mf. Attach the selected con- 
denser to the terminals marked X in the dia- 
gram and select the proper capacity range by 
rotating switch Sw.1 to the desired scale. If 
wired as shown the positions of the selector 
switch Sw.l will be as follows: (1) 100 mmf. 
to 0.005 -mf. ; (2) 0.001- to 0.005 -mf.; (3) 0.01 - 
to 0.5 -mf.; (4) 0.1- to 5 -mf.; and, (5) 1 to 
50 mf. Use a range such that the condenser 
being used for the preliminary test will have 
a null point in the phones when the poten- 
tiometer knob is almost pointing to the centre 
of the scale. When the hum disappears fasten 
the pointer knob securely. with the pointer in- 
dicating the capacity on the inner scale, and 
the tester is calibrated. 

To test the value of unknown condensers con- 
nect the unit into the circuit at terminals "X "; 
then select a scale from the selector switch Sw. 
1, and rotate the dial knob on the potentiometer 
until the hum disappears. The reading on the 
dial will be the capacity in mf. 

While the above test applies to paper and 
mica condensers, it is necessary to apply a 
polarizing voltage to an electrolytic type of 
condenser. To do this proceed as follows. Close 
switch Sw. 3 ; this closes the filament circuit 
of the type NO tube. Rotate selector switch Sw. 
2 to the position marked No. 2. When used from 
this position u polarizing voltage of 100 V. is 
available. Care should be exercised that the elec- 
trolytic condenser is connected to the unknown 
terminals as shown, that is the polarity must 
be observed. The remainder of the test is then 
the same as if a paper or mica condenser were 
being tested. 

To test for leakage. open switch Sw. 5 and 

rotate the switch Sw. 2 to the test voltage under 
which the condenser is rated. The voltages thus 
obtained, as drop values across R2, are as fol- 
lows: 50. 100, 200. 300, and 400 V. Now connect 
the condenser to the unknown terminals and 
observe the neon bulb. A good condenser will 
light and immediately go out (the initial light 
merely indicates that condenser has become 
charged. If the light blinks, it indicates con- 
denser leakage, and that the unit therefore 
is in all probability no good for radio work. 
If the neon is continually aglow, it indicates 
that the condenser is shorted. An open -circuited 
condenser will not light the neon on the initial 
charge. 

To summarize. this analyzer will thoroughly 
test all types of condensers under actual op- 
eration, and show faults that are only apparent 
under these conditions. Many experimenters and 
radio Service Men have found that condensers 
tested with low- voltage meters may test OK ( ?), 
but when they are put back into the receiver 
the set would not work -due to the condenser 
having high leakage. Suitable test apparatus 
thus will eliminate a lot of guess work from 
radio, and will often help in clearing up some 
of those so-called radio 'mysteries. in a very 
short space of time. 

LIST OF PARTS 
One Bien The Radio Man. Inc., power trans- 

former, tapped for calibrated potentiometer 
(R1), P.T.; 

Two Blan The Radio Man, Inc., filter chokes, 
Ch. 1, Ch. 2; 

Two Cornell- Dubilier electrolytic condensers. 3 
mf.; 

One Electrad resistor. 50 W., 25,000 ohms, with 
4 contact rings ; 

One Centralab potentiometer, wire -wound (with 
switch, Sw. 4), 10,000 ohms RI; 

One neun bulb and socket; 
Six Aerovox paper condensers, 1 -500 mmf.. 1- 

0.005, 1 -0.05, 2-0.5, and 1 -5 mf.: 
One Elan The Radio Man, Inc., drilled and 

stamped metal cabinet 5 x 971 x 7 ins. high, 
and chassis (to fit) ; 

*Two selector switches. Sw. 1, Sw. 2; 
*Three on-off switches. Sw. 3. Sw. 5. Sw. 6; 
Two bakelite phone -tip terminals. 

'Name and address of manufacturer will be 
supplied upon request. 

I lease Say That You Saw It in (RADIO -DRAFT 

Fig. 2. The actual cali- 
brated dial that may be 
cut out and used on the 
finished instrument, pro- 
vided that the specified 
parts are used. Other- 
wise. an individual cali- 
bration will have to be 
made to fit the potenti- 

ometer used. 
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CONSTRUCTING A 5 -TUBE LOOP SET INTERFERENCE 
LOCATOR 

(Continued from page 153) 

often a person wants a radio receiver other than 
the regular auto set in the car, and the receiver 
mentioned will serve this purpose and aleo serve 
as a means of locating interference caused by 
electrical apparatus. This set will locate the 
source of interference which can generally be 
eliminated by the proper use of filters or shield- 
ing. Interference elimination provides a very 
profitable field for Service Men as many types 
of electrical apparatus cause interference -the 
difficult problem is to locate the source of this 
interference. This is made quite simple with the 
aid of this unit. 

The receiver is completely self -contained; 
nothing except the loop will be outside the 
case. The cabinet must be completely shielded, 
top, bottom, and sides with no joints or open- 
ings at any point. All voltages and specifications 
should be followed very closely. 

This receiver being a loop- operated outfit the 
following instructions are very important to 
insure proper operation. 

If a loop is turned so that it is pointed edge- 
wise toward the transmitting station, radio 
waves from that station will travel the great- 
est distance between the two sides of the loop 
thus setting up the greatest voltage and conse- 
quently the signals will be strongest. When the 
loop is turned so that its flat side is toward 
the transmitting station. the signal strength will 
be least. In the latter instance the advancing 
radio waves strike both sides of the loop at the 
same instant, generating exactly equal and 
opposite voltages which balance each other out 
completely, leaving no signal for the receiver, 
except that due to loop capacity. 

Due to this directional effect of the loop aerial 
it is possible to partially tune out an undesired 
station by turning the loop broadside to It. Point- 
ing the loop will greatly increase the signal 
strength from a distant station. This is one of 
the advantages of the loop antenna. 

In using a loop it will be found that the 
signal strength from a near -by station remains 
approximately the same until the loop is turned 
almost at right -angles to the station. The signal 
strength will then show a sudden and decided 
decrease during the last few degrees of loop 
movement as in Fig. 2A. 

On the other hand. the signal strength from 
a distant station will show a very gradual in- 
crease as the edges of the loop are brought into 
line with the direction of the radio waves; but 
during the final few degrees of loop movement. 
which brings the loop directly in line with the 
station, a decided and sudden increase in signal 
strength will be noticed, as shown in Fig. 2B. 

When used as a Direction Finder the operating 
principles are practically the same. A direction 
tinder consists essentially of a receiver mounted 
in a completely shielded cabinet and equipped 
also with the directional loop. Due to the shield- 
ing the receiver will not be affected by radio 
waves or signals except those coming through 
the loop. By turning the loop it is possible to 
tell from which direction the interference signal 
is coming. A transmitting station or interfering 
device as in "A" in Fig. 2C may be located with 
the aid of such a receiver, by tuning in the 
signal from 2 or more positions and noting the 
bearing of the loop in each case. At the inter- 
section of the bearings or lines such as those 
taken from B, C and D in Fig. 2C. the location 
of the transmitter or interfering device may be 
determined. 

SHIELDING IS A PRIME REQUISITE 
In constructing this receiver it is especially 

important that the coils and units be completely 
shielded, in many instances the receiver is built 
into a portable typewriter case (these cases can 
be purchased very reasonably). The parts used 
are those of an ordinary battery set, using reg- 
ular broadcast coils and condensera. The values 
marked in the diagram should be used to insure 
best results. The 2 V. tubes are most practical 
because of the low current drain. The source 
of supply for the filaments consists of 2 dry 
cells. The 'B" supply is furnished by small 45 
V. "B" batteries especially designed for portable 
use. 

We will now consider the design and construc- 
tion of the loop as it is one of the essential 
parts. In building a loop for the receiver the 
safest method is to use an excess length of wire 

to begin with. A loop antenna usually consists 
of a rectangular or circular coil of from 10 to 
15, or 20 turns of insulated wire (bellwire, or 
No. 20 D.C.C. enameled) on a supporting frame- 
work. The framework may range from 1 to 3 
ft. in diameter, this being a matter of opinion. 
A small area is not as sensitive and a larger 
loop may be a little bulky. A loop approximately 
2 ft. in diameter is recommended for this par- 
ticular receiver. After the loop is wound. a 
high wavelength or low -frequency broadcasting 
station should be turned in. If the dial setting 
of the loop tuning condenser is much too low. 
that is, if too little of the condenser is used 
for this wavelength, wire should be removed 
from the loop. Take off one -half turn at a time. 
The loop should be retuned after each alterna- 
tion, and wire should be removed until the 
dial setting is correct from the station being 
received. 

LIST OF PARTS 

One Wholesale Radio Service set of R.F. coif, 
L2, LI; 

One Wholesale Radio Service 2 -gang condenser, 
350 mint., C2, C3; 

One Wholesale Radio Service single condenser. 
350 mmf., Cl ; 

Two midget A.F. transformers, TI, T4; 
One D.P.S.T. switch, Sw. 1: 
One Centralab variable resistor, 0.2 -meg., Rl ; 

One Centralab wire -wound resistor, 2.5 ohms, R2 ; 

One Centralab carbon resistor, 2 mega., tfi -w., 
RS; 

Four Solar condensers, 0.1 -mf., 200 V. rating, 
C3; 

One Solar mica condenser. 250 mmf., C4; 
One Solar mica condenser, 0.001 -mf., C6; 
Two Tung -Sol or Hygrade Sylvania type 34 

tubes, VI, V2; 
Two Tung-Sol or Hygrade Sylvania type 30 

tubes, VI, V4; 
One Tung -Sol or Hygrade Sylvania type 31 

tube, V6; 
One special case with loop antenna (LI) in 

cover; 
Two No. 6 dry cells ( "A" battery) ; 

Two "C" batteries, 7% V.; 
Three "B" batteries, 45 V.; 
One bakelite strip with five 4 -prong sockets; 
One Wright-DeCoster 6 -in. magnetic speaker; 
Knobs, wire, hardware, etc. 

Names of manufacturers will be sent upon 
receipt of a stamped and self- addressed en- 
velope. 

This article has been prepared from data 
supplied by courtesy of Coyne Electrical School. 
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Fig. . Loop directions and interference 
triangulation. 
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MAKE YOUR INVESTMENT 

TODAY 
PAY BIGGER DIVIDENDS 

TOMORROW 
Model 1 20 0 

Volt -Ohm- Milliammeter 
Dealer Price $21.67 

Buy one unit to- 
day. own complete 
Master tomorrow. 

Model 1208 
Muter Unit 

Tort Set 
Dealer Prise 

$84.33 

Obsolescence is the bugaboo of radio. It is par- 
ticularly the bugaboo of the radio serviceman 
when it comes to investing in test equipment 
Of course there are going to be changes in radio, 
of course this industry is going forward. But 
test equipment can be designed whereby possible 
loss from obsolescence is minimized. For instance, 
it is hard to conceive of a radio change that 
would obsolete the Triplett Volt- Ohm- Milliam- 
meter, as this measures the electrical standards 
of the volt, the ohm and the ampere. 
Consider also, the Triplett Master Unit Test Set 
is built up of four distinct units, the Volt -Ohm- 
Milliammeter, the Tube Teeter, the Signal Gen- 
erator and the Free Point Tester. Every precau- 
tion has been taken against obsolescence with 
each individual unit. But if a revolutionary 
change should come along, all units would cer- 
tainly not be obsoleted. Compare this then, with 
other equipment from the standpoint of obsoles- 
cence and you will realize why your investment 
today in Triplett will pay bigger dividends to- 
morrow. 
More and more dealers are learning that the 
right service equipment to own must combine 
with quality, these additional features ; porta- 
bility, compact size, maximum protection against 
obsolescence and minimum risk from unavoidable 
damage. If you too want all of these features, 
insist in Triplett. 

Q 
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THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
169 Harmon Drive, Bluffton, Ohio 

Without obligation please send me more informa- 
tion on Triplett Master Unit Test Set. 

Name 

Address 

(Yty State 
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NEW BEAM -POWER PORTABLE AMPLIFIER 
Ideal for all electioneering applications. Incorporates new type electric chopper universal power 
supply-operates efficiently from either or both 110 volts A.C. and 6 volts D.C. Utilizes two new 
type high -fidelity 6L6 power output tubes. Models available with Power outputs ranging from 15 

to 120 watts. Represents the latest design in de -luxe portable 
sound equipment. Priced within the reach of all. 

Send for FREE Circular No. 936 describing 
our complete line of ultra -modern amplifiers. 

Mr. A. C. Shelley. will gladly help you plan. any type of P.A. 
installation. Send complete details for free expert advice. 
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AMPLIFIER CO., of AMERICA 
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The Ace of Weather Forecasters 

HYGROSCOPE 
USED AS A 
WEATHER 

FORECASTER 
AND 

HUMIDITY 
TESTER 

When placed in a we 1- ventilated room or in 
the fresh air, the HYGROSCOPE foretells com- 
ing weather conditions from eight to twenty - 
four hours in advance. It also accurately records 
outdoor humidity, and when placed inside it gives 
the humidity within the house or room. 

The HYGROSCOPE is automatic, self- adjust- 
able, simple American -precision made. It can- 
not get out of order at any time. The dial 
measures 2'. ", is enclosed in a 6" round hard- 
wood case, with either walnut or mahogany fin- 
ish. It is attractive for desk or living room. 

OUTSIDE DIAL FORECASTS WEATHER 
Fair -min-or changeable is indicated on the outer 

dial when the HYGROSCOPE is plareI in a well - 
ventilated Tana or our -of- dares. If Indoors, place the 
instrument near an open window. 
INNER DIAL SHOWS HUMIDITY CONTENT 

The I IYGltOSt'OI'F: alas, arts as a hygrometer. Numbers 
on the inner dial indicate the decree of humidity present 
In the ir and In artificially heated rooms. 

SEND MR YOUR HYGROSCOPE f(/DAY. Your re- 
mittance in form of cheek or money order accepted. If 
you send cash or unused I?. S. Postage 
Stamps. he sure to register your letter. 
Also smeify If you prefer hW HYGRO- 
SCOPE in tValnut or Mahogany. 

$200 
Postpaid 

GRENPARK COMPANY 
99 Hudson St., Dept. RC -936 New York, N. Y, 

i 

JOBS&CAREERS 
THE 

DIGEST 

Tells You How to Go About 
i 

WHEN YOU ARE TACKLING THE JOB OF 
FINDING A JOB; 

WHEN YOU ARE PLANNING A CAREER; 
WHEN YOU WANT TO BETTER YOUR 

POSITION. 
On all newsstands 25e. 

If your dealer cannot supply you, send a 
quarter and we will forward a copy at once 

JOBS & CAREERS 
520 N. Michigan Avenue, RC -936. Chicago. Illinois 

Correspondence Courses in 

WIOaod£L£CTRICAI £NGIN££RING 
ELECTRICAL ENGINEERING ° m fete Vuljkl; 

70,T! 
cour.... ... nimylifi<J anyone can anno auleElr. I.Ó} 

IO ENGINEERING á'á° m 
óñrw ël: <ï7.t1 °i °ßrité: 

to be . tern.' he mane red vacuum tube fachreiche. Diplom. 

TIÌIeRITE TODÁ 'rob 
r . n oi... 

fnor ube t... f h 1 cm,n(o . adere} 
SF.ÑÌI N(14! 

LINCOLN ENGINEERING SCHOOL 
Da9.R Se. arte st.. Lincoln, Nab, 
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SAVING SHOCK 
VICTIMS 

At a convention of A.I.E.E., Dr. W. B. Kouwen- 
hoven described an electrical method of saving 
the lives of victims of electrical and nervous 
shock. 

It is said that there are 2 distinct kinds of 
electric shocks, those of low and those of high 
current; the former being the most apt to prove 
fatal. since the rhythm of the heartbeats is dis- 
turbed. The high current type paralyzes the 
lungs, but in this type artificial respiration is 
often effective, since the heart is not disturbed. 

The most promising remedy has been found to 
be a counter shock. A current of I A. through 
the heart, or enough to light a 100 W. lamp has 
given good results. 

HOW TO IMPROVE 
"TALKIES" FIDELITY 

(Continued front page 151) 

(for elderly people), i.e.: 30 to 9.000 c.p.s. 
A second consideration was the elimination of 

an noise from the amplifier whether it be motor 
pick -up, "shot effect," hum, or whatnot. This 
resulted in greatly increased filtering made even 
more necessary by the drive to eliminate all 
batteries in order to achieve complete A.C. 
operation. Transformers are now available, 
thanks to the work of these companies, which 
are flat from 30 to 15,000 c.p.s. But let us pause 
here a moment -due to recording limitations, no 
frequencies over 9,000 c.p.s. are recorded on the 
film (but it is a wise man who looks forward to 
the future). 

TYPES OF FILTERS 
Most of the filters used in this type of work 

are of the resistance -capacity type; though often, 
in filament lines, we find inductances inserted 
to block motor noise. Both of the previously - 
mentioned extended- frequency systems have re- 
sorted to parallel feed in some places in order 
to segregrate the power and speech circuits. 
The wisdom of this is at once apparent. 

System A still clings to a D.C. supply for 
their voltage amplifiers and exciter lamps. Sys- 
tem 13 now uses A.C. on the exciter lamp fila- 
ment with proper filtering to cut off everything 
below 120 cycles from going to the exciter lamp 
filament. Tubes, of course, are all indirect heater 
except in the power stages. Photoelectric (or 
"PE. ") cells have been greatly improved not 
only from the frequency standpoint but from 
the amount of output per given amount of 
incident light. Notable for the latter is System 
A's type 3A PE. cell. 

Where only one unit is used. the speakers 
themselves have been made better so that a 
good unit now responds equally well to all fre- 
quencies from 50 to 7.500 c.o.s. In extended fre- 
quency range systems the use of filter dividing 
networks in the output line and the use of 
separate speakers for high, low, and middle 
frequencies gives a flat output from the horns 
of 30 to 9,000 c.p.s. Generally, the middle - 
frequency speaker operates at a higher output 
level than the "low" and "high" units. Typical 
cut-off ranges-broad, not sharp -are: for the 
lows, 30 to 300 c.p.s. ; for the middle register, 300 
to 3.000 c.p.s.; for the high register. 3,000 to 
9,000 c.p.s. 

VARIOUS MECHANICAL DRIVES 
First, let us take a look at the drive system 

which is used to bring the sound track smoothly 
past the optical system. 

Improvements in drives have mainly been in 
the elimination of troublesome belts, so that the 
motor now is directly -coupled to the sprocket 
that pulls the film down and past the optical 
system. In one system, the motor coupling to 
the soundhead is by a system of multiple belts 
with a fly -wheel effect; this provides a very 
efficient drive that acts as a dampening device. 
and which takes the place of troublesome me- 
chanical filters. It is claimed that this method 
absolutely eliminates flutter and wavering tone. 

This subject, however, is beyond the scope of 
the average radio service engineer. Sufficient be 
it to say, that. if the drive system has been 
functioning satisfactorily until now, it is well 
to leave it alone. In most cases this will be 
found to be true. If it is not in the best of 
condition, it will not hesitate in making itself 

Please Say That You Saw It in Mum-CRAFT 
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known on music -giving an "Over the Waves" 
effect to all types of music. 

The transmission arrangement is designed to 
bring the sound track past the optical system at 
the rate of 90 ft. a minute. If the speed is more. 
the sound will be higher pitched; if the speed 
is less, it will be lower pitched. Increasing the 
speed 5, or 6, or more feet per minute is not 
necessarily detrimental to good talking and in 
the case of portable rigs, this is sometimes done 
in order to accentuate the higher frequencies. 

It is the projectionists' duty, not yours, to 
see that there are no worn belts, sprockets, and 
gears in the drive transmission. 

THE OPTICAL SYSTEM 

There are two types of recording in general 
use at the present time; constant- width- 
variable -density (more commonly known as 
Western Electric), which consists of shaded 
lines of various thickness ; and the other, variable - 
width- constant- density (RCA recording). The 
latter, when inspected, seems to be a facsimile 
of an oscilloscope curve. 

In either type of recording. a definite narrow 
beam of light from an exciter lamp is passed 
through an optical lens arrangement, in the 
"roundhead." The film is moved along at a con- 
stant speed and the narrow beam of light which 
is focused on the sound track, will naturally 
vary in intensity in accordance with the varia- 
tions in either the density. or the width of the 
sound track itself. This light, having passed 
through the film or sound track, falls onto a 
PE. cell, which changes light rays into electrical 
energy; and these variations correspond directly 
to the intensity at which the film was recorded. 

Having changed the light beams into electrical 
energy. the cell then passes the current to the 
voltage amplifier by suitable coupling means 
such as a resistance drop or a special trans- 
former. 

The frequency in variable density recordings is 
determined by the distance between successive 
identical ladder rungs corresponding to some 
cycle; in variable area recording, it is determined 
by the distance between successive identical 
peaks. Note that the amount of light going 
through determines the volume not the frequency. 

The wide- fidelity optical system (Fig. 1B) 
differs from the conventional (Fig. 1A) type, 
in the size of the scanning beam thrown on the 
sound track. In the ordinary system, this dimen- 
sion approximates 0.001 x 0.08 -in., and is accom- 
plished by throwing a highly condensed image 
of the exciter lamp filament onto the track. The 
approximate dimensions (though they may vary 
greatly) of an exciter lamp filament are 9'16 x 
1 /64 -in. This filament light is picked up by a 
set of condenser lenses which throw the light 
image onto a slot in the barrel (which is slightly 
larger than the size image wanted). The size 
of this slot is about 0.0015 -in. This slot cuts off 
the jagged edges of light from the lamp, at the 
same time the light passing through is picked 
up by an objective lens, which recondenses it 
slightly, and throws it, highly concentrated, onto 
the sound truck at the dimensions of 0.001 x 0.08 - 
in. (Actually, about 0.0015 x 0.08 -in.). 

In the wide -fidelity lens system. u 3rd set of 
lenses has been injected with the result that a 
much shorter focal length is obtained and that 
the width of the scanning beam is no longer 
0.001 -in, but is now, roughly, 0.00075 -in. This 

f 
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assures a frequency "capacity" of 60 to 9.000 
'..p.s. This .shorter focal length at higher fre- 
quencies (9.000 cycles) insures perfect sound 
reproduction. greater flexibility in the ampli- 
fying system, and gives splendid results when 
using dense or colored film. 

These lenses are easily installed in most systems. 
The tubes, or optical systems are % ..in. in dia. 
and 3 ins. in length. Approximate installing di- 
mensions: Distance of the P E. cell from the film 
or aperture if no condenser lens is used between 
cell -3 ins. (max.). Distance of exciter -lamp 
filament from end of barrel -% to ¡ -in. Distance 
of objective lens (end of barrel) from film or 
aperture depends upon focusing of system. 

The shape of the light that strikes on the PE. 
cell is circular. In installing these lenses a means 
should be made to rotate the lens tube and to 
move it forward or backward, until the point 
of focus is determined. Once fixed at proper 
focus, they can be locked in place and for- 
gotten, since all future adjustments will be made 
Ty altering the position of the exciter lamp. 
Regular holders, providing these adjustments, are 
obtainable. 

The maximum quality of reproduction is se- 
cured in modern soundheads by the use of a 
resilient exciter lamp mounting. This feature 
eliminates transmission to the exciter lamp fila- 
ment of any vibration from gears. motors, or 
any mechanical parts of the projector. The 
same can be said of the PE. cell, which should 
be well -cushioned and shielded. If a voltage am- 
plifier is mounted on the projector it also should 
be well -cushioned. However, we recommend the 
use of a high -impedance PE. cell working into 
a transformer with a 500 -ohm secondary. Both 
of these secondaries (from each projector) 
should go. through shielded cable, to a modified 

T -type fader (Fig. IC). This fader should be of 
the step -by -step type, avith no frequency dis- 
crimination. 

TABLE I 

Instrument or 
Sound 

Cymbals 
Snare Drum 
Bass Drum 
Kettle Drum 
Violin 
Piano 
Cello 
Bass Viol 
Piccolo 
Flute 
Oboe 
Soprano 

Saxophone 
Trumpet 
Clarinet 
French Horn 
Trombone 
Bass Clarinet 
Bassoon 
Bass Saxophone 
Bass Tuba 
Female Speech 
Male Speech 
Handclapping 
Footsteps 

Sound Ranee 
in cycle: tor 
ribrailonst 

ter sic. 
Low Midi 

32-13.000 
80-15,000 
53- 4.096 
48- 4.608 

192- 8,192 
72- 6,144 
64- 8,192 
40- 4,608 

960-10,240 
2s8- 8,192 
256-16,384 

213 -12,288 
171- 9,216 
160 -10,240 

85- 5.461 
80- 7,680 
80- 13.000 
60- 7,000 
55- 8,100 
42- 3,840 

160-10,240 
106- 8,192 
106 -18.000 

80- 16,500 

l'rr ,v111 

0:dlable 
by ave. 
without 
)IJor- 

Itin 
39 
33 
99 
99 
62 
8S 

62 
99 
50 
62 
31 

42 
55 
50 
99 
66 
3$ 
71 
61 
99 
50 
65 
27 
30 

100 
100 
100 
100 
100 
100 
100 
100 
63 

83 
100 
100 
100 
100 

100 
100 
100 
100 
100 
55 
60 

Approx. figures used in above tabulations. 
In Part II the subjects of amplifiers and 

acoustics will be considered. 

A DUAL -SERVICE 3 -TUBE 
5 -METER RECEIVER 

(Continued from page 141) 

priced, 5 -meter rig suitable for fixed station use 
on A.C. with a regular power pack; and also 
for mobile use in a ear, with 6 V. D.C. fur- 
nished by the storage battery. 

A 3 -TUBE CIRCUIT 
Three tub,s are used in a circuit that gives 

the results normally obtained from 4. As may 
be seen from the accompanying diagram, Fig. 1, 

the set uses a type 78 tube as an R.F. amplifier, 
with u complete antenna -grid tuning circuit 
consisting of a 10 -mmf. variable condenser and 
a small plug -in coil. This stage not only elim- 
inates detector radiation, but also increases the 
overall gain and selectivity. This works into 
one triode section of a type 79 tube. connected as 
a self -quenching ultrasudiun super- regenerative 
detector. Parallel plate feed is used to the 78 
R.F. amplifier, this arrangement being altogether 
practicable because of the narrow frequency 
tuning range of the receiver. 

The second section of the 79 operates as a 
resistance- capacity coupled A.F. amplifier. 
This is followed by a second resistance- coupled 
stage using a 42 power output tube. A choke - 
and- condenser combination is used in the plate 
circuit of the 42 to keep D.C. out of the ear- 
phones or loudspeaker. A 50,000-ohm poten- 
tiometer acts as regeneration control in the de- 
tector circuit, while a 0.5 -meg. potentiometer in 
the grid circuit of the 42 acts as an audio 
volume control. These adjustments are inde- 
pendent of each other. giving the operator com- 
plete control over the R.F. and A.F. actions of 
the receiver. A separate standby switch is pro- 
vided in the "II" circuit, to "kill" the receiver 
during transmission periods. 

ADDITIONAL DETAILS 
The coils for the R.F. and detector tuning 

positions are of the space- wound, plug -in type 
fitted with small plugs. While only coils for the 
5 -meter band !approx. 50 -62 megacycles) are 
here considered as being used in the set, the 
plug -in feature permits easy experimenting with 
still smaller or larger coils for higher or lower 
frequency bands. 

For battery operation, the instrument has its 
filaments working directly from a 6 -V. storage 
battery; up to 250 V. of "B" battery can be used 
for plate supply. For A.C. operation the fila- 
ments are heated by a 6.3 -V. secondary on a 

power transformer. Any small A.C. power pack 
of suitable output may be used. 

Because of this convertible feature, amateurs 
contemplating summer automobile trips will find 
this perfected 3 -tube receiver the ideal one to 
mount on the steering column or under the 
dash- board. After the trip is over, the set goes 
back to the operating table at home, and with- 
out a single change. becomes an A.C. outfit that 
drags in plenty of signals. 

A sturdy, black- crackle finished steel case. 
measuring 5% x It% x 724 ins. high, houses the 
entire receiver. A full -vision type of vernier dial 
makes tuning easy. The top of the case is re- 
movable, being held in place by 2 quickly loosened 
thumb screws. Binding posts for antenna wires 
are on the left side; plug -in connections for 
power leads and loudspeaker are on the bark 
of the chassis. Mycalex is used for R.F. in- 
sulation, making for truly low losses. 

The signal output of this receiver under nor- 
mal circumstances is more than sufficient for a 
magnetic -type loudspeaker. Earphones are 
really necessary only in bad locations when the 
receiver is used for mobile operation, or at 
fixed station locutions when very weak stations 
are being received. 

The readers of Radio -Craft may be interested 
to know that this highly efficient job was first 
shown in public at the Stamford, Conn. "ham - 
fest" held in May, 1936, and attracted a great 
deal of favorable attention. A sample set was 
used by W2ISY in his service truck on the trip 
from Bogota, N. J. to Stamford, Conn., and 
back, and proved extremely satisfactory in every 
respect. 

This article has been prepared from data sap. 
plied hit eourhsy of Wholesale Radio .Srriee Go. 

IN THE RADIO SHOW NUM- 
BER READ ABOUT- 

the teledial -local station personalizer 
- -- automatic flash tuning -the magic 
voice- focused tone -foreign tuning 

. stem- stabilized dynamic speaker - 
tri -focal tuning- vibracoustie sound- 
ing board -and the colorama dial! 

Please Say That You Saw It ist RADIO -CRAFT 

E. H. RIETZKE President, CREI 

"a .. Don't Let Tech- 
nical Developments 
Rob You of Your Job!" 

Are you able to keep pure with the 
new technical developments that de- 
mand increased technical ability? 
Are you capable of using the new 
equipment to completely test, serv- 
ice and adjust the late -model re- 
ceivers with their adjustable band 
high fidelity I.F. circuits. D.A.V.C.. 
noise suppression circuits, automatic 
tuning and other modern refine- 
ments? What will you do when fur- 
ther complicated improvements are 
included? Equip yourself now with 
the necessary training before it's 
too late! 

PlanYour Future ina Field 
Where Training Pays - 
"SERVICE and PUBLIC 

ADDRESS ENGINEERING" 
I letter men are ns to i red in radio 
today. Why not take definite steps to 
insure your future by obtaining the 
necessary technical training from 
CREI ? Write today for details of 
our new "Service" course. 

JUST RELEASED! 
AN UNUSUAL SURVEY THAT 
GIVES AN INTERESTING 
ANALYSIS OF EMPLOYMENT 
CHANGES - SALARY AD- 
VANCES AND STATISTICS IN 
VARIOUS BRANCHES OF 
RADIO. A FACTUAL REPORT 
OF WHAT'S HAPPENING IN 
RADIO TODAY. A LIMITED 
NUMBER OF COPIES AVAIL- 
ABLE -MAILED FREE ON 
REQUEST. 

Send for Free 48 -Page 
Illustrated Booklet 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

WASHINGTON O. C. 
Dept. RC -9 

NEW YORK CITY 

14th & Park Road 29 Broadway 

INVESTIGATE TH E 

N'ir? 
Write today for complete technical. data on th 

Cinaudaoraph Magic Magnet Speaker Eight. T -n 
Twcl0, rind Eighteen Inch line. 

CINAUDAGRAP 
C O R P O R A T I O N 
DI .P T H C STAMFORD. C 
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Use 

ARCTURUS CORONET 
The Perfected METAL TUBES 

in the Ultra -DX All -Wave Set and in your 
service work. 

Write for Characteristic Chart 
ARCTURUS RA010 TUBE CO. 

D . . RC Newark. N. J. 

i 
NEW GUIDE NOW READY ! 

Most complete volume control 
facts ever assembled in one book. 
Free with one complete Electrad 
carton. 

Write Dept. RC 9 
ITS Varlek Nt.. New York. N.Y. 

RECTJEtAD 

a.. imw,y p ...PR t 
APR* AC-DC. maser.. 
Fuma C..a.d Meat Tabe model. 
Send pat..M tot NEW Iole B...... 
C.to.. FREE Ga depth of JO 
4., TRIAL d Arna Ua, 

ma 
tofu. NEW 

ZEPHYR RADIO CO. tilt hunnsie, Dame, Mia. D EPT. 229 

RADIO ENGINEERING 
RCA Institutes offers an Intensive course of high 
standard embracing all phases of Radio. Practical 

training with modern equipment at New 
York and Chicago schools. ;Usa uprrialbed 
Nurses and Home Study Courses under '2'o 
obligation" plan. Catalog. Dept. ET -36. 

RCA INSTITUTES, Inc. 
75 Teach SI.. New York 1154 Merchandise Mart, Chicago 

Recognized Standard in Radio Instruction Since 1909 

GIVEN AWAY! 
friends 

get one without cost. Let 
us give you the details of 
tins amazing Time Teller. 
Also It can pay you big 
money giving it away free. 
Nothing to buy or sell! 
Write El -I 

GARDEN Cl 
4391 Ravenswood Ave. 

O. 
Chicago. III. 

"HURRAH-What a Treat" 
Thanks to you S.O.S.. I'm oft to a sloping 
start for a BIG SEASON OF PROFIT 

. your New THEATRE EQUIPMENT 
catalog is the CATS -and will I be able to 
SELL at your Slashing Savings: 

P.S. w - II gladly snail yon. a l'Il l:7: copy os nqueer. 

S.O.S. Corp.! Cable W SOSOU 
,iC. 

RADIOS AT A GREAT SAVINGS 
BUY DIRECT 

Many models to select from. Factory prices. 
A.C.-D.C. All Wave, farm, 
car. and new metal tuba 
models. Public Address and 
1 'uminunieatl..n systems. sea I 

for new 1936 bargain Catalog 
free. 

AUTOCRAT RADIO COMPANY 
MSS kart Hamilton Avenue Not. 250 Alum 111109 

THIRTY 
DAYS 
TRIAL 

FREE 
CATA- 

LOG 

SERVICE MEN! CONSTRUCTORS! 
BUILD Your Own OSCILLOGRAPH 
Complete Kit (less tubes) including drilled 
chassis and case: all parts and complete in- 
structions. Easy to assemble and wire. Write 
for descriptive circular. Price. complete kit 
325.50. Also. All -Wave coils and parts of 
every description for set builders and experi- 
menters. 
Paragon Radio Prods.. 190 Liberty St.. N.Y.C. 

RADIO COURSES 
RADIO OPERATING: Prepare for Gov't 
License Exam. RADIO SERVICING: 
Including Short WaveAMATEUR CODE 

New Course in ELECTRONICS: 
Day and Evening Classes--Booklet l'umn Bequest 

New York YMCA Schools 
W. Seth Street. New cork City 
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THE CORRECT USE OF FIXED CONDENSERS 
(Cunt irusi d !rolls page 1.93) 

and at the same time without danger of in- 
stability due to feedback as a result of the high 
degree of amplification. 

CIRCUIT BREAKDOWN ANALYSIS 
A circuit breakdown analysis of the applica- 

tions of condensers in a modern set is shown in 
Fig. 2. In A of this figure, will be noted a very 
common application of bypass condensers in the 
R.F. stages of a receiving circuit. 

in series with the grid return lead of the 
R.F. inductance is a resistor which may connect 
to a biasing potential or to an A.V.C. stage. 
The purpose of this resistor is to decouple the 
grid circuit from the power supply (to which 
all plate and grid returns of a receiver terminate) 
in order to avoid that type of feedback which 
is a result of the common impedance offered by 
the power supply to all the returns. The high 
resistance prevents the R.F. currents from 
reaching the power supply, although it does 
not hinder or reduce any biasing potential which 
must be connected to the grid since the current 
which flows in this circuit is theoretically zero. 
The condenser shown bypasses the R.F. currents 
direct to ground. 

Ordinarily, we would expect that a condenser 
connected in this circuit to last "forever." since 
no real or great potential exists across the con- 
denser which might tend to break it down. Un- 
fortunately, the experience of Service Men shows 
that quite a bit of trouble with condensers is 
encountered here. The trouble is not due to 
breakdown, but rather to pour construction. since 
the condenser "opens" and, thus removes the 
return circuit for the R.F. currents. Examina- 
tion of defective condensers that have been re- 
moved from this part of a receiver will show 
that the trouble is usually due to the wire lead 
from one side of the condenser becoming dis- 
connected from the foil. 

This is the only cause for "open" bypass con- 
densers. and source for much trouble in receivers. 
It can only be avoided by the use of condensers 
that are mechanically well constructed. Special 
precautions are taken in the well- designed bypass 
condenser to insure the wire leads remaining 
permanently fastened to the foil within the 
condenser. 

Ir. Fig 3 is illustrated a cross -sectional view of 
the construction of a very popular make of 
bypass which is known for its efficiency and 
lung-life. Compare this construction. and the 
special method of removing the stress of the 
leads (when wiring) against the foil (which 
eliminates the possibility of the leads being 
pulled away from the foil) as against ordinary 
condensers of the cheaper variety which depend 
solely upon wax impregnation to keep the leads 
in place. Of course. manufacturers who pinch 
pennies in their production costs always use the 
inferior type of construction in their condenser 
units because of the slight economy it affords. 

THE SCREEN -GRID BYPASS 

in B of Fig. 2. is shown another application of 
bypass condensers. Here the unit is employed for 
grounding the screen -grid for any R.F. currents 
and aLso serves to reduce the grid -to -plate 

capacity that may exist within the tube. The 
size of the condenser that is employed here may 
vary from 0.1 to 1.0 mf., depending on the tube 
and circuit employed. Since a positive potential 
is applied to this element (lower than the plate 
voltage. and seldom in excess of 100 V. for R.F. 
tubes) the condenser should be able to withstand 
this voltage. Poorly -mule condensers used in 
this part of a circuit will break down and not 
only eliminate the voltage applied to the screen - 
grid but also materially reduce the total plate 
voltage and endanger any series resistor that 
is used to reduce the total voltage to that 
required by the screen -grid. A shorted condenser 
here would make this series resistor carry more 
current than it is probably designed for. An 
"open" condenser might cause the circuit to 
oscillate, resulting in a drop in the operating 
efficiency of the tube. 

In C and D of Fig. 2 we see the application 
of smaller values of capacity. usually- and pref- 
erably of mica dielectric construction, employed 
for bypassing any stray R.F. currents in the 
A.F. output circuits of diode and power detector 
stages, respectively. When mica condensers are 
employed then trouble with these units is ex- 
tremely rare. Tubular paper types of condensers 
of small capacities sometimes become "open" for 
the same reason described in connection with 
Larger tubular condensers. Any defect of this 
type seldom seriously affects the operation of 
the receiver. although it may cause circuit 
oscillation- especially, of the audio type. 

THE A.F. COUPLING CONDENSER 
In E and F of Fig. 2 we see another common 

application of condensers. Here the condenser is 
employed as coupling unit, serving to carry over 
the A.F. output of one stage to the following 
without actual direct connection. As far as any 
D.C. potentials are concerned, the two circuits 
arc isolated -as long as the condenser does not 
break down. Since the control -grid of the last 
tube connects to some negative potential of the 
"B" supply, and the plate of the preceding tube 
connects to a high positive potential, there is a 
voltage difference between the two terminals of 
the condenser which subjects it to some stress 
and danger. If the condenser has a sufficient 
safety margin (working voltage in excess: of 
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ENTIRE UNIT 
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Fig. 3. The mechanical construction of a 
popular condenser. 
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Fig. 2. A break -down of the use of fixed condensers in a modern radio receiver. The path of the high 
frequency current can be seen through the condenser in each case. 
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the applied voltage) then the chances are that 
the condenser will stand up indefinitely. 

In manufactured receivers, we will find the 
paper tubular type of condensers extensively em- 
ployed for this type of application, although 
micas would be much more efficient since their 
dielectric resistance is much higher than that 
of the paper type. However, despite several 
faults that we could find with present practice 
of using paper tubulars for audio work, and 
the imminent danger presented by the high 
voltage of the "B" supply across the condenser's 
terminals, very seldom do we find these conden- 
sers unsatisfactory -or the victims of breakdown. 
Strangely, most trouble with audio coupling con- 
densers has been due to "open " -circuiting of the 
condenser, due as mentioned before to the wire 
lead being pulled away from the foil. Again we 
see where good construction of a condenser is 
es sential for a minimum of trouble from a re- 
ceiver. 

And now we come to that section of a receiver 
where the troubles due to condensers are most 
frequent, and where wise selection of a replace- 
ment will do much to eliminate the major part 
et these breakdowns. We refer specifically to 
the power supply section of a receiver, from 
which Service Men find more than 50 per cent 
of the service calls are attributable. 

FILTER CONDENSER BREAKDOWN 
Years ago. in the earlier electric seta when 

large paper condensers were employed for filter- 
ing the rectified "B" power, instances of "open" 
filter condensers were extremely rare. Paper 
filter condensers of course did break down and 
become shorted as a result of the high voltage 
impressed across them, but usually such defects 
were very easily located since the voltage from 
the "B" supply would then cease. However, since 
electrolytics became popular the servicing pro- 
fession must now become familiar with the 
vagaries and varieties of symptoms that occur 

when such a condenser becomes open -circuited. 
In electrolytics, an open does not necessarily 
mean that the terminal lead has pulled away 
from any internal, integral part of the con- 
denser. Instead, we find that an "open" i. 
caused by evaporation of the dielectric material 
which reduces the capacity value of the con- 
denser and thus renders it ineffective as a 
filtering unit. 

The symptoms that are obtained when this 
type of defect occurs will vary with the design 
of the receiver. In A.C.-D.C. sets, where the 
filtering condenser is connected across the output 
of a 25Z5 or 12Z3 rectifier tube, any 'open" or 
diminishing capacity results in a materially low- 
ered voltage output being available for "B" sup- 
ply. In such cases, either weak reception or no 
reception is obtained, depending on whether the 
condenser has suffered a slight reduction in 
capacity or has no capacity at all. In A.C. re- 
ceivers, when the filtering condenser's capacity 
has become materially reduced the symptoms ob- 
tained are usually (a) very weak reception, (b) 
no sensitivity, and (c) circuit oscillation (some- 
times motorboating). This is due to the increase 
in impedance of the power supply which is offered 
to the flow of R.F. currents from all R.F. grid 
and plate returns, and which the filter conden- 
ser serves to bypass -when it is efficient. 

Obviously, when replacing any defective con- 
denser in this part of a receiving circuit, the 
important thing to do is to choose an electrolytic 
that is rated "constant over a long period of 
time," and this is only obtainable in makes that 
are prominent and of proven efficiency. The use 
of surplus or job lot condensers at bargain prices 
should be avoided by Service Men and construc- 
tors. since they serve only to cause more grief 
than saving of the few pennies would warrant. 
Remember that the service job you do today, 
may mean repeats or recommendations tomorrow. 

This article has been prepared from data sup- 
plied by courtesy of Cornell- Dubilier Corp. 

P.A. QUESTIONS & ANSWERS 
(Continued from page 154) 

have a much lower hum and noise level than 
corresponding glass tubes. Their metal shields 
further help in preventing any coupling between 
tubes. However, in the case of the 6F5 tube, a 
metal cap should be used over the grid to prevent 
noise and hum pick -up. 

VOICE COIL CONNECTIONS 
(40) William Totino, Brooklyn, N. Y. 
(Q.) When should speaker voice coils be con- 

nected in series and when should they be con- 
nected in parallel for best results? 

(A.) From the point of view of convenience. 
it is best to connect the speaker voice coils in 
parallel. This simplifies the wiring in multi - 
speaker installations and also permits the use 
of 3 -wire cables in which one side of the voice 
coil and one side of the field are common, while 
4 -wire cable is necessary for every speaker when 
the speaker voice coils are hooked up in series. 

From the point of view of efficiency, however, 
the series system is preferable. Thus if four 
10-ohm voice coils are connected in parallel as 
in Fig. 1B their total impedance is 2% ohms, 
and if the entire transmission line has a re- 
sistance of 2% ohms then 50 per cent of the 
total power is used in the voice coils. If these 
four 10 -ohm voice coils are hooked in series their 
total impedance is 40 ohms and then the loss 
in the transmission line is only 2% divided by 
40, or roughly about 6 per cent. See Fig. 1C. 

MEASURING OUTPUT WITH A D.C. 
METER 

(41) A. D. Miller, Elmshurst, L. I. 
(Q.) I would like to measure the output of my 

amplifier with a D.C. meter as I have some of 
these on hand. Is this possible? 

(A.) This can easily be done with a vacuum - 
tube voltmeter using, for instance, a type 56 
tube as shown in Fig. 1D. 

POWER TRANSFORMERS IN 
PARALLEL 

T (42) Philip A. Bocrrer, Pittsburgh, Pa. 
I Q.) Can I connect 2 120 ma. 700 V. power 

transformers in parallel in order to furnish 36 

W. of field current for my 2 high -fidelity speaker:. 
as well as take care of my amplifier proper? 

(A.) It is, as a rule, a poor practice to con- 
nect small power transformers in parallel as thv 
voltages are never absolutely equal and the 
resultant "cross currents" will produce over- 
heating of the transformers. However, a separat. 
power transformer can be used on each one of 
the rectifier plates. 

INFORMATION BUREAU 
(Continued from page 154) 

chart from the Radio -Craft "Pocket Radio 
Guide" is reproduced: 

First dot Second 
Black 0 Black 
Brown 1 Brown 
Red 2 Red 
Orange 3 Orange 
Yellow 4 Yellow 
Green 5 Green 
Blue 6 Blue 
Purple '7 Purple 
Gray 8 Gray 
White 9 White 

dot Third dot 
O 

1 Brown 0 
2 Red 00 
3 Orange 000 
4 Yellow 0,000 
5 Green 00,000 
6 Blue 000,000 
7 Purple 0,000,000 
8 Gray 00,000,000 
9 White 000,000,000 

The capacity appears as 3 dots in a row and 
is read in micro- microfarads. Thus, a condenser 
carrying red, green, and brown dots, in that 
order, would have a capacity of 250 mmf. 

WHAT IS Q? 
(375) K. Wilkinson, Jackson heights, L. I. 
(Q.) What does the expression "Q" mean 

when mentioned with relation to a coil. 1 have 
seen this letter several times in books and maga- 
sines, but have never seen an explanation of 
what it means. 

(A). The "Q" of a coil is a measure of its 
efficiency or merit and is used by engineers to 
determine the correct coil for a given purpose. 
Actually, the Q is the ratio of the reactance to 
the R.F. resistance of the coil. This factor is 
used instead of the R.F. resistance, since it is 
practically constant for a given coil over a wide 
range of frequencies which makes it more prac- 
tical than the resistance for comparison purposes. 
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Big boy -you've learned 
your service lesson well 
when you've memorized 
this page. For it leads on 
to page "P" for PROFITS 
and page "S" for Success. 

Be wise -stick to CEN- 
TRALAB for ALL replace- 

ment work. 

n 
MILWAUKEE WIS. 

BRITISH CENTRALAB. LTD. 
Canterbury Rd., Kilburn 
London N.W. 6, England 

CENTRALAB 
68 -70 Rue Amelot 

Paris, France 

THE NEW I. C. S. 

RADIO SERVICE MANUAL 
8! á x 11 Inches- nothing Ii ke It anywhere. Avail- 
able only to I.C.S. Radio students. Large, loose - 
leaf Manual, contains wiring diagrams of 50 

standard broadcast receivers as well as descrip- 
tions of these sets, their circuits, etc. 

This Manual has been examined and edited 
by engineers of the various radio manufacturers 
whose sets are des:ribed. Also, it has been ap- 
proved by their technical departments. It has 
been compiled and is offered for the sole pur- 
pose of helping every man who studies Radio 
with I.C.S. to be thoroughly successful in radio 
service work. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6675 -C, Scranton, Penna. 
Explain fully about your course in the subject 
marked X: 

a RADIO 
ID EXPERIMENTAL TELEVISION 

a SOUND TECHNICIANS 

O AVIATION SECTION OF RADIO OPERATING 
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Westinghouse 
Power Generator 

Manufactured for U. 5. Signal Corps. 
200 Watt 110 V. AC 

A. C. ELECTRICAL POWER 
from a. Windmill, from :wail:ddc Waterpower. from , out. 
Automobile, from your Motorola. Porn your Bicycle. Foot - 
pedals or Handerank; operate.. A.C. Radio Sets in D.''. 
districts, also A.C. Radio Sets from 32 V. D.C. form 
light systems; use two generators in series to get 200 V. 
A.C. Used a an A.C. Dynamo. lights ten 20 Watt 110 
Volt lamps: Short Rave Transmitter supplying 110 Volts 
A.C. for operating "Ham" Seta; Motor Generator; Public 
Address Systems; Camp ligbUUg; ere, ete. 

There Are Over 25 Applications 
Specifications: 

HOUSING- Aluminum (Diameter 0% In. Length -5'. 
in.). SNAFT -2 :1 /16 in. (driving end). Diameter -9/10 
in. I the end is threaded for a distance of rh in.). BASE - 
l'ast Iron (Length -7% in. Height 1 9/18 in. Width 
44. in.). OUTPUT -200 Watt 110 volts AC (speed 4500 
R.P.M.). STATORS -Two pairs (two North and two 
South). ROTOR -12 tooth inductor. Built -in commutator. 
Rotor turns in ballbearingt. 

Ys to Y. ILP. needed to run generator. 
BLUE -PRINT 22 x 28 in. and Four -Page 

111/4 x 12 In. Applications and INSTRUCTION SHEETS 
FREE with Generator. 

Generator, as described, including four re- 
$790 placement carbon brushes. Blue -prim and 

Malmo lions 
Send $2.00 deposit, balance C.O.D. 

ShilMing weight 18 IM. 
(Replacement carbon brushes bought separate $1.50 per 

set or four. Set of instructions bought separate $1.00.1 

ONLY U. S. NAVY 4 -VV AIRPLANE -TYPE 

Microphone and Receiver 

TBfS Microphone and telephone headset outfit was built 
especially for the U.S. Nary Aviation Corps for l'lane- 

to- )'lane and Plane -toGround communication. 
The Roltzer -Cabot Electric Company constructed the 

outfit to Government specifications and under rigid Navy 
Delarlment supervision. 

The outfit consists of a low -impedance carbon micro- 
phone (transmitter), securely fastened to a metal breast- 
plate. and a set of heavy -duty. low- impedance earphones. 
A specially constructed switch on the bark of the breast- 
plate controls the microphone circoit. The earphones a 
1'.s x. Ptah type. attached to adjustable headband` 
Tnenty -eight feet of very heavy weather and waterpnsof 
rouduetm cable, terminating in a special brass plug. 
Is furnished with this complete outfit. 1Lrront of not 
more than 10 volts should he used. A storage battery 
is the most satisfactory current supply. Talk In a natural 
tone of voice, 'hen using the outfit, with the lips rh, -c 

to the mouthpiece. Shouting and loud talking shoubi 
be avoided. 

We understand that the U.R. Government pall mere 
than $40.00 for each of these outfits. We have bought 
the whole lot at a low price and 

e 
offering them. 

long as the supply lasts. at í4.96 emit. complete as 
shown in illustration. The shipping weight is a lits. 

Strict Money -Back Guarantee 
All Shipments will be forwarded by Express 

Collect if not sufficient postage included 
with your order. 

WELLWORTH TRADING CO. 
560 W. Washington Blvd., Dept. RC-936, Chicago, III. 
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MAKING A BEGINNER'S 
2 -TUBE PORTABLE RECEIVER 

(Continued from page 155) 

tainable at any lumber yard), held together with 
the "liquid solder" available in hardware stores. 
The sharp edges and surplus paste can be taken 
off with a small tile. 

Next, temporarily place all parts in their 
proper positions in the box to see if they will 
fit. In this way, many of those little problems 
that are encountered during assembly, especially 
in a compact set, can be foreseen and avoided. 
Now you are ready to "spot" and drill all the 
holes. Before mounting the speaker, glue or 
shellac a piece of ornamental cloth on the inside 
of the opening and directly upon that as a 
protection put a small piece of fh -in. copper 
screen. 

Next. two clips on top of the box that holds 
the "A" batteries are used to hold the batteries 
in place and serve also to make connections. 
The one cell is inverted, and the contact screws 
on the bottom of the box are tied together, thus 
connecting the cells in series. To make the bat- 
tery connections fool proof, one connection 
screw on the bottom is put off- center so that 
only the can of the cell will make connection. 
Using this method of construction, the cells can 
be placed in only the required one way so they 
light the filament and also have the correct 
polarity. The battery box is simply glued against 
the wall of the set. The "B" battery is held in 
place by one side of the "A" battery box, and by 
two sides of the case. A small piece of wood can 
be glued in place to make the fourth aide, keep- 
ing the "B" battery from sliding into the tube 
assembly. The tubes and A.F. transformer are 
mounted together as one unit on a small piece 
of wood, as shown in Fig. 2A. 

ASSEMBLY 

The next step is to mount the speaker and 
phone plugs. A switch beside the speaker was 
provided by the writer to cut out the speaker 
when the phones are to be used. (If desired, a 
jack can be substituted to automatically cut out 
the speaker when the phones are inserted, thus 
eliminating the extra switch.) The rest of the 
set is then built around the speaker. The band 
switch, regeneration control (with off-on switch 
attached) and condenser are mounted with a 
piece of sheet metal over the entire side of the 
case where the controls are located, between the 
controls and the inside of the case; this is to 
eliminate any hand capacity effect. The shield 
must be well grounded. 

The batteries and tube unit are placed into 
the set and wired -in as shown in the circuit 
diagram. The tube unit can be held in place by 
2 small bolts. The coil is placed over the 30 tube 
and if it is too large to fit tightly, small wooden 
wedges may be used. The leads can be connected 
directly from the coil to their connections, taking 
care that all wires are covered with spaghetti 
to prevent shorts. The gridleak- and -condenser 
unit is connected directly to the cap of the type 
32 tube. When mounting the antenna trimmer 
condenser, it can be connected directly to the 
bolt that holds the antenna clip. A small hole 
drilled in the case makes the screw of the con- 
denser available from the outside. A handle can 
be provided for easy carrying. Be sure in doing 
the wiring that all wires are well covered, using 
flexible wire throughout for connections. A lid 

can be made of the same material as used for 
the box, and fastened by small brass hinges and 
a suitable catch to keep it closed. In the original 
set, a variable resistor was placed inside the 
set, mounted on the battery box, and inserted 
in the negative "A" lead. It was a help when 
the batteries became weak, since all the resistance 
could be cut out gradually, making the batteries 
last longer than ordinarily. (A small 10-ohm 
fixed resistor can be substituted however, and 
requires less space.) Care should be taken in 
connecting the secondary of the A.F. trans- 
former. One side connects to the control -grid of 
the 30 tube, while the other connects to the minas 
side of the filament, not the plus or ground. 
This gives the tube enough negative grid bias 
to considerably boost the volume and at the 
same time appreciably reduce the "B" drain, 

OPERATION 
To operate, connect antenna and ground to 

the fahnestock clips, insert phones, and turn 
the filament switch to "on," and advance the 
regeneration control. When station carriers 
(whistles) are heard, reduce the regeneration 

control setting until the program is heard clear 
and loud ; and then adjust the trimmer condenser 
so that the entire broadcast band can be re- 
ceived by 2 sweeps of the dial. The set is then 
ready for hours of entertainment. Strong sta- 
tions will soon be located and the speaker can 
then be cut in. 

This set was tried out this summer at different 
localities and was found to be satisfactory in 
every way-an ideal battery set without the usual 
cumbersome battery arrangement. 

LIST OF PARTS 
One Hammarlund trimmer condenser, 35 -80 

mmf., Cl; 
One Hammarlund Star midget variable con- 

denser, 140 mmf., C2; 
One Cornell- Dubilier postage stamp condenser, 

100 mmf., C3; 
One gridleak, 5 mega., RI; 
One S.P.D.T. switch, Sw. 3; 
One S.P.S.T. toggle switch, Sw. 2; 
One midget A.F. transformer, 3: 1 ratio; 
Two phone jacks; 
One Wright -De Coster 5 -in. magnetic speaker; 
*Two 4 -prong wafer tube sockets; 
One Centralab resistor with switch, 25,000 ohms, 

R2. Sw. 1; 
One National Union or Hygrade Sylvania type 

32 tube, VI; 
One National Union or Hygrade Sylvania type 

30 tube. V2; 
One 10-ohm fixed or variable resistor, R3; 
One Wholesale Radio Service Co. 3 -in, vernier 

dial, 0-100-0; 
One coil form 2:2 ins. in dia., or smaller (to 

fit over type 30 tube) ; 

No. 32 enameled wire; 
Hookup wire and assortment of hardware and 

pressed wood; 
One "W' battery, 22% V., 31: x 21 x 2 ins.; 
Two flashlight batteries, 1% V. 
*Name of manufacturer upon request. 

32 
TUBE 

SOCKET 

-A- 
AF. 

TRANS 

-B- 

2 Din 

6 3 
TICKLER COIL. 

60 TURNS 

GROUND 

TAP LOW HIGH 
FOR BROADCAST BROAD - 

SHORT -WAVES BAND CAST 

(16 th TURN) (50th TURN) (Ito th 
(WINDINGS 32 ENAMELED WIRE) TURN) 

Fig. 2. The tube subpanel and coil winding details for the 2 tube set. 
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RADIO for the 
HARD -OF- HEARING 

via Sonotone 
To enable the 
large army of the 
hard - of - hearing 
to hear radio pro- 
grams with utter- 
ly amazing new 
clarity and beauty, 
RCA has designed 

a new Sonotone Radio Adapter, 
which is connected directlyacross 
the radio loudspeaker voice coil. 

Complete with either Bone or Air 
Conduction Unit, and Lorgnette 
handle, $28.50. Does not inter- 
fere with radio performance. 
Loudspeaker may be either on or 
off. Dealers: see your RCA Parts 
Distributor. To the hard -of -hear- 
ing: see any RCA Victor dealer. 
BETTER ALL -WAVE RECEPTION. 
RCA Spider -Web Antenna, erected in 
a jiffy, combines tuned doublets for each 
band. Provides tremendous increase in 
signals. Now being used by amateurs as 
well as s -w listeners. Write for folder. 

loOrr 
RCA Manufacturing Co., Inc. 

Camden, New Jersey 
A Service of Radio Corporation of America 

Products 

Ib4""PS/ EisiKL 

CONDENSER CARE f 
DON'T Let Excessive Humidities 

and Temperatures Worry You! 
Cornell -Dubilier Electrolytic capaci- 
tors, triply sealed, are scientifically 
designed to withstand the most ab. 
normal summer conditions. 
R e t a in your customer's 
confidence by insisting on 
C -D electrolytics. Available 
in a complete capacity 
range from 25 to 500 volts 
D.C., at all C -D authorized 
distributors. 
The Most Complete Con- 
denser Line in the World 
Wet and Dry Electrolytic . Mita 

Paper . Dykanol 
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CORNELL-DUBILIER 
CORPORATION 

4347 BRONX BOULEVARD 
NEW YORK 
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HOW TO INSTALL A WIRED AUDIO P.A. SYSTEM 
(Continued from page 157) 

The lines from the master control unit should 
be twisted pairs but need not be shielded ; they 
may be run anywhere -under rugs. through 
walls, etc., without fear of damage. fire or other 
trouble. They may be run parallel with un- 
,hielded A.C. or D.C. wiring without hum pick -up. 
In certain cases. such as where cathode -ray 
machines, strong R.F. or other unusual electrical 
fields exist, it may be necessary to run individual 
lines enclosed in a shield. However, these occa- 
sions will be very rare indeed. 

Be sure to follow carefully all rules laid down 
in the previous chapter for setting controls. 
Operation is extremely simple as individual 
speaker setups may be so adjusted as to give 
maximum permissible volume without distortion 
or feed -back. 

Where this unit is to be installed as a per- 
manent fixture. 2, 3 or 4. or as many master 
controls as desired, may be installed with output 
lines running from each master control unit to 

4 each speaker unit. If these lines are wired to a 
selector switch, it will be possible for the 
occupants of a room. hall or other place where 
the speaker unit is installed, to select the pro- 
gram they desire. In some cases, such as hotels 
where 56 or 60 speakers are to be used. it would 
be possible fur the management to supply sound 
from the ballroom or grill, from 1 or 2 radio 
stations, or from phonograph records or electrical 
transcriptions over certain lines- while, for news 
bulletins for a hotel's commercial announcements 
(such as the daily menu, special concerts or other 
events in the hotel), all lines may be connected 
to a single speech amplifier and all rooms would 
receive these announcements (where the speaker 
unit is on at that particular time). Sports arenas. 
convention halls, etc.. may use 1, 2, 3 or 4 of 
the master units as a means to transmit the 
speakers' addresses, results of events, etc., to 
the entire audience or to any particular section 
of it. 

CONSTRUCTIONAL DATA 
In mou n tir.g t ra D.-former T1, be certain that 

this transformer is not mounted within field 
distance of any other transformer -as the high - 
impedance secondary may, on occasions, carry 
several hundred volts ; and, where input or inter - 
stage transformers are too near, coupling will 
result. In mounting T2, be certain that the 
speaker field is not too close to this transformer 

as this would cause deterioration of the low 
frequencies and introduce a certain amount of 
hum. 

Units LC1 to 5 should be of the wire -wound 
L -type of control with no taper: they should be 
capable of carrying at least Its. W. audio current. 
These controls are also inductive but have a 
very small field. Screen -grid or input tubes should 
be kept at least 4 ins. from the terminals. Units 
LC6 are non -inductive and no trouble will be 
experienced in mounting these controls. 

In running lines for the various speaker 
units. the writer prefers to use a stranded 
twisted pair. rather than solid, as there is less 
liability of breakage and, furthermore, a lower 
noise transmission. Where the same wire is to 
be used over and over. it is better not to remove 
the insulation but, rather, to use an alligator 
clamp for contacts; in this Wily. a unit may be 
attached at any point along its length and, also, 
it is easy to move or remove the speaker units. 

In locations where only A.C. is available, the 
constructor should use a straight A.C. system 
throughout -both for the master control and the 
speaker units. When this is done, it may be 
advantageous to ground the master control unit 
and the speaker units (the speaker unit may 
be grounded to any convenient water pipe. or, 
a 3 -wire twisted line -properly coded -may be 
run from the master control unit). However. 
where the "universal" or D.C. system is used, a 
ground must NOT be used and only 2 -wire 
twisted lines should be run. Where it is neces- 
sary to use a shield, the shield must be carefully 
insulated and grounded through a 1 mf. con- 
denser to the "low" side of the power line. This 
can be done in the master control unit by con- 
necting a condenser from the terminal strip to 
the "low" filament side of the power line. 

LIST OF PARTS 
One Aalloy output transformer, type 863, pri. for 

push -pull 48 (4,000 ohms, plate -to- plate) ; sec. 
No. 1, 50,000 ohms ; sec. No. 2. 15 ohms, Ti : 

One Aalloy line -to -push -pull grid, pri. 0.1 -meg. ; 

sec. to push -pull grid (C.-T.), turns ratio: 
1.38:1, T2; 

One leveling control, type VM874 (L -type, 10,000 
ohms each section), wire-wound line taper. LC1 
to LC5; 

One composition type volume control, type 
VM873, 0.1 -meg. each section, LC6. 

A NEW ALLOY FOR 
PERMANENT MAGNETS 

(Continued from page 157) 

shape in moulds. and after cooling and treat- 
ing. can be machined only by grinding because 
of its hardness, and as with any other permanent - 
magnet materials, requires application of a 
sufficiently strong magnetic field to reach satura- 
tion at the time of magnetization. It is a non- 
corrosive alloy, with a specific gravity of about 
7.0 as compared to 8.0 for cobalt steels, so that 
bulk for bulk nipermag is 12 per cent lighter in 
weight. 

The demagnetization curve of Fig. 1 was made 
from an average foundry casting, and. therefore, 
it represents the normal casting which will be 
obtained in production. Published curves of 
other material, are often made on straight bar 
samples under laboratory conditions, and do not 
present any useful data. Tests are made on 
nipermag foundry castings to assure that each 
and every one is as good or better than the 
specified standard. 

The design engineer should have a new field 
opened to him, now that a stable, reliable and 
relatively inexpensive permanent -magnet alloy is 
available, with such constants as to make possible 
new designs heretofore not attainable. Nipermag 
should find numerous applications in airplane 
generators and magnetos, headphones, micro- 
phones and loudspeakers, in meters of all kinds, 
in toys, certain types of rtlays, small motors 
and wind generators, and many other devices. 

This article has been prepared from data sup- 
plied by courtesy of Cinaudagraph Corp. 

READERS' DEPARTMENT 
(Continued from page 163) 

icon radios and parts so that price cutting by 
these petty shops with no overhead is a scandal. 

None of the American makers appear to see 
the sense of combining and forming an Associa- 
tion whereby those stores that cut prices will 
not be furnished with supplies and a fixed net 
cash price is maintained. As things are there is 
no doubt that America gets the business, and 
the Devil takes the hindermost. but isn't that a 
shortsighted policy from the manufacturers point 
of view? I am sure that if the manufacturers 
cooperated on forming a policy, the Distributors 
would be only too glad to follow. However, as 
things now stand, the Distributors have now 
had a sample of what is well known here as 
"American manufacturers' tactics" (greatly to 
their disrepute) by which I mean that some of 
the manufacturers do not care a dime for all 
the hard work and money sunk by a Distributor 
in pushing their respective lines, and as soon 
as the makers find some one else who will take 
a larger quota, the pioneer is chucked off without 
the slightest qualms ! 

To keep up the prestige of your country, why 
should not all radios, etc., to be exported be 
submitted to a Board of Trade to be passed as 
up to standard for export. 

Perhaps my suggestions are too amateurish. 
but they are submitted in good faith and solely 
with an idea to promote the good will and 
custom between 2 great nations. 

"AMERICAN FAN IN INDIA," 
eio Marine Lines, 

Fort Sallie Sedan, 
Bombay 1. India. 
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A WHOLE SERVICE SHOP 
IN ONE DEPENDABLE 

INSTRUMENT 

for only $31.50 
ONE METER DOES THE WORK OF 41 

1I 

! 

-531ß.21 
DEPENDABLE 

MASTER MULTITESTER 

A portable testing instrument supe- 
rior in range, accuracy and con- 
venience. 

Measures resistance from % ohm to 
40 million ohms in 6 ranges. Mea.- * urea capacity from .0001 to 300 mfds. 
in 5 ranges. 
Measures AC & DC milliamperes 
from 10 microamperes to 2% am- 
peres in 6 ranges -no other combin- 
ation instrument made will measure * AC milliamperes -with television 
just around the corner an instru- 
ment testing AC milliamperes will 
soon become a necessity for every 
radio service shop. 
Measures AC & DC voltages from 
1/10 volt to 1000 volts ir, 5 ranges. * Measures inductance in 5 ranges and 
decibels in 4 ranges. 

Weight 9 pounds, size 11% inches x 
10í/a inches x 5í/e inches. The 
DEPENDABLE MASTER MULTI - 
TESTER is convenient to carry and 
simple to operate. See your jobber 
or fill out the coupon below. 

RADIO CITY 
88 PARK PLACE 
NEW YORK CITY 

PRODUCTS CO. 

RADIO CITY PRODUCTS CO. 
88 Park Place. New York City 

Gentlemen: Please send me 
A Dependable Jfastr Jlultitester 

Remittance ($31.50) Enclosed. 
Further Information regarding the aR -tndu- 

' ̂ pendable Master Multitester. 

"DEPEND ON 
DEPENDABLE" 

COD I 

1 a;-- 
I Addres 
E ,mterstad that if I am not satisfied with k,e master Mmut' I get my 10dysfit r,fl . _J 

CLASSIFIED ADVERTISEMENTS 
A.C. AUTO GENERATORS 

TUI1N SCRAP INTO MONEY. AUTOPOWEI. SHOWS 

cconverted into A. C. Do C. generators r generator, 
nèoDC. motors. 

2 to 1000 volts: for sound, radio. power, light, or welding. 
No previous experience necessary- o'mpleb .nformation all 
in new book, with simple instructions and Illustrations. 
Endorsed by thousands. Only $1.00 postpaid. Autopower. 
Inc.. 411 -C S. Moyne Ave.. Chicago. 

RADIO 
RADIO ENGINEERING BROADCASTING, AN IA- 
lion and pollee radio, servicing. Marine and Morse Teleg- 
raphy taught Thoroughly. All expenses low. estate': 
free. Dodge's Institute. Pine Street, Valparaiso. Indigos. 
ALTO- RADIO SERVICE MEN! MAKE 01.1) VitiitA- 
tra new! Exclusive new principle makes rew:.diduning 
easy.. practical. and highly profitable. Meths, tried and 
proven. Instructions $1.00. L..pl: Morrissey. , 
38Riverside Avenue. 

material 
Medford. Mass. 

SITUATIONS WANTED 
BEGINNER RADIO SERVICEMAN DESIRES POSI- 
tion with reliable firm in Texas. Good position. Raymond 
Ti(ac, Floresville, Texas. 
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HOW TO MAKE AN OSCILLOSCOPE 
(Continued front page 15G) 

more and more as you gain experience through control -grid of the 885. The amount of signal 
practice. voltage impressed on the primary can be con- 

trolled by the operator through the Sync. Ver- 
nier. The final result is. that the sweep oscillator 

The top row of controls. Let us see what pur- starts its cycle in synchronism with the signal 
pose the top row of controls serve; refer to voltage. 
Figs. 5, and 2 in the July. 1936 issue. pg. 13, With the knob set on the "60 cycles" position. 
for the control layout and ray -tube element ar- The 60 -cycle pulse is obtained from one of the 
rangement, respectively. and to Fig. 7, in Au- filament windings in the unit. The Vertical Amp. 
gust, pg. 93, for the complete schematic circuit. may be ON or OFF. and in either case cannot 

Taking one at a time. from left to right. we affect the 60 -cycle pulse. As in the previous case, 
have first the vertical amplifier ( "Vertical the amount of voltage impressed on the control - 
amp.") switch. Associated with this switch are grid of the 855 is controllable through the 
the vertical input tip -jacks ( Vert., red and Sync. Vernier. The 60 -cycle pulse is useful mainly 
black) on the extreme left of the panel. Let us when it is desired to study 60 -cycle voltage or 
assume throughout the discussion, that a sine any multiple of 60 cycles, up to about the 10th. 
wave of 120 cycles per second in frequency will or 600 cycles. 
be used as a "signal voltage." The last position is the "External ". The EXT. 

tip -jacks are now brought into play. In the other 
2 switch positions these tip -jacks are completely 
out of circuit. Whenever the need arises, the 
synchronizing pulse from any desired external 
source is fed into these tip-jacks; but bear in 
mind that the impedance of the input circuit 
is very low. 

It is necessary, therefore, to add a resistance 
of about 0.1 -meg. in series, to prevent overload- 
ing of high- impedance circuits. Again, the Sync. 
Vernier controls the amount of voltage desired. 

With the Vertical Amp. switch set to "OFF" 
the signal voltage applied to the Vert. input 
tip -jacks will travel through the switch arms 
and through the blocking condenser C7 to the 
vertical deflector of the 906. In this case. the 
signal voltage must have an amplitude of 75 
peak V. to cause a 1 -in. deflection on the screen. 

When the Vertical Amp. switch is set to "ON" 
however. the signal voltage is fed through a 
blocking condenser C20 and gain control 1524 into 
the grid of a 57 amplifier. which has a gain of 
approximately 38. With 2 V. input to the control - 
grid of this tube an output of 76 V. will result, 
which is applied as before through C7 to the 
vertical deflector of the 906, causing a 1 -in. 
vertical deflection. You can readily see that 
without the vertical amplifier, we would be un- 
able to measure very low voltages. 

The 2nd knob in the top row controls the 
weep frequency range switch ( "Sweep Freq.- 

Range') which has 8 taps. 
The sweep oscillator generate: s saw -tooth 

wave. the frequency of which is variable, from 
10 cycles per second up to about 14,000 cycles 
per second. This total range is broken up into 
s smaller ranges by the tap switch. 

The frequency limits for each tap are approxi- 
mately as follows: No. I, 10 to 40; No. 2. 20 to 
GO ; No. 3, 50 to 200 ; No. 4. 120 to 450 ; No. 5, 

350 to 1,400 ; No. 6. 850 to 3,500 ; No. 7, 2,000 to 
7,000; No. R. 5.000 to I8.000 cycles. 

It is understood. therefore, that when the 
knob is set at any one of the S taps. you are 
"tuned" to a band of frequencies. which is why 
this switch is sometimes referred to as the 
"rough" frequency control. In order to repro- 
duce 1 cycle of the sine -wave input at the Vert. 
input jacks, it is necessary to match the sweep 
frequency with the signal frequency. This can 
rarely be done with the "rough" control alone. 
but can readily be accomplished by proper use 
of the frequency vernier ( "Sweep Vernier "), of 
which more later. 

The 3rd knob in the top row controls the 
sweep-selector switch ( "Sweep Selector "). Each 
of its 3 positions are important. therefore. we 
will describe the function of each. Before doing 

a we want to state that the term "sweep selec- 
tor" is used for convenience and it does not 
really select the sweep frequency as its name 
might imply. Strictly speaking. it enables us to 
select a synchronizing pulse from any one of 
3 separate sources. The 3 sources mentioned are 
designated as "internal" or INT., 60 CYCLES, 
and "external" or EXT. (Note that the illustra- 
tion. Fig. 5, designates this as "65) ohms." We 
apologize for this slip -up.- Editor) 

With the knob set to INT. and the Vertical 
Amp. set to "ON" the signal voltage applied to 
the Vert. tip -jacks will be amplified through the 
type 57 tube. In the plate circuit of this tube 
there is flowing an amplified version of the 
original input voltage. Note carefully that this 
signal voltage together with the "B" supply 
voltage for the tube. flows through the 3 arms 
of the switch only when the switch is set to INT. 
AND the Vertical Amp. is set to ON. Note fur- 
ther that the synchronizing vernier ( "Sync. Ver- 
nier") is permanently connected across 2 arms 
of the Sector switch. The movable arm and 
one side of the Sync. Vernier are. in turn, con- 
nected across the primary of the sweep input 
transformer. 

With the controls set as mentioned. a certain 
amount of signal voltage will flow through the 
Sync. Vernier and through the transformer pri- 
mary ; thence through the secondary, onto the 
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The horizontal amplifier switch ( "Horizontal 
Amp. ") is placed at the extreme right. This 
switch also has 3 positions. In practice, the 
position most used is the sweep tap, marked 
Sweep. In this position, a portion of the sweep 
oscillator output is fed into the horizontal ampli- 
fier grid. amplified and then fed into the hori- 
zontal deflector of the 906. The horizontal line 
across the screen may be lengthened or shortened 
by means of the Horizontal Cain control. In 
this position the Horiz. tip -jacks are out of 
circuit and therefore it is not possible to intro- 
duce any external voltage into the horizontal 
deflector. 

When the switch is set to the "ON" tap, the 
sweep oscillator is disconnected and the hori- 
zontal tip -jacks are in circuit. Any external 
voltage applied to the Horiz. tip-jacks is now 
amplified and passed on to the horizontal de- 
flector. In this position, it is possible to use an 
external sweep oscillator of different char- 
acteristics than the built -in sweep. 

The "OFF" position is used mainly for high 
input voltages. In this position the internal 
sweep is disconnected and so is the horizontal 
amplifier. 

The center row of controls. Now that we have 
disposed of the top row of controls, we will 
review briefly the function of the center row of 
controls. The positions of each are as follows: 
extreme left, Vertical Gain control; next. 
Sync. Vernier; next, Sweep Vernier ; and ex- 
treme right, Horizontal Gain control. We already 
know that the vertical and horizontal gain con- 
trols are in use only when their associated am- 
plifiers are "ON" and control the length of the 
vertical and horizontal deflection truce. 

The Sync. Vernier, as we know, controls the 
amount of voltage applied to the 885 control -grid 
and serves to keep the oscillator locked in fre- 
quency with this grid pulse. This is not all, 
however. The position of the knob. controls. or 
at least exerts an influence on the following 
factors: distortion of the image; speeding up 
of the image; changing the frequency of the 
image and finally, stopping of the Image. Prac- 
tice is necessary, to avoid over- and under - 
synchronizing. 

- The Sweep Vernier control is used to change 
the sweep frequency in small steps until a suit- 
able number of cycles appear on the screen. As 
a rule. 3ecycles on the screen are usually sufficient 
for most wave -form tests. However, when fre- 
quencies in excess of 50,000 cycles are to be 
tested. there will appear no leas than 3 and 
possibly 4, 5 or 6 cycles on the screen. This is 
due to the ratio of viewed frequency against 
sweep frequency. 

For example, a vertical voltage having a 
frequency of 90,000 cycles will rise and full 90,000 
times per second, while the sweep frequency is 
flashing horizontally across the screen at 15.000 
cycles per second. The result is, that 6 complete 
cycles will appear on the screen, because the 
sweep frequency is 6 times slower than the 
viewed frequency. 



, , :1.1i,...iiilfllii1ll1illilil1ll.,lllllil1ll1llill1lliil1llil1i,11... 

RADIO -CRAFT for SEPTEMBER, 

The bottom row of controls. The bottom row 
of controls was described in Part I, but we are 
now going to add a few important hints to 
supplement the description given in the initial 
l'art. 

Do not connect any test leads to any tip -jacks 
before or during the process of focusing the 
spot on the screen. This precaution must be 
observed; any stray voltage picked up by the 
test leads will be amplified and applied to either 
or both deflector plates, causing the spot to 
blur. It is also advisable to have both amplifier 
switches set on their "OFF" positions, while the 
focusing process is on. When the spot has been 
properly focused, the amplifiers may be switched 
on and external voltages may be applied. 

However, when the spot is set into rapid mo- 
tion, it may become very dim. In such cases 
only the Intensity control should be moved, and 
then only enough to make the trace plainly, but 
not glaringly visible. 

The beam shift potentiometers are connected 
to the voltage divider in such manner, that the 
cathode -ray beam is shifted at will, and to any 
part of the screen, by the operator. 

D.C. voltages cannot he measured with this 
unit unless the input blocking condensers Cl and 
C8 are shorted out and both amplifiers are 
"OFF ". An easier method would be to connect 
a wire at each socket prong directly to the 
vertical and horizontal deflector. 

In a forthcoming issue of Radio-Craft, we will 
review several excellent articles; dealing mainly 
with practical applications, connections and pos- 
sible uses of the Oscilloscope. We believe this 
forthcoming article will be of unusual interest 
to the builders of our instrument, 
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Auto 
Pole 

GUARANTEED DX Automobile Reception 
Eliminates unsightly running board devices. Instantly attach- 
able to rear bumper bracket of any car. Tunable to five meter 
transmission, EFFECTIVE HEIGHT! Eight feet of efficient 
pick -up. Telescopes to three feet. 

LESS IGNITION INTERFERENCE 
AUTO -POLE comes complete -all prewired and assembled 
with insulated mounting bracket and eight feet of lead -in. 

Send $2.00 -with name of your jobber and we will ship Prepaid 
one complete TOBE Auto -Pole ready for installation at special 

introductory half -price offer. 
List Price $3.95 

Give the auto Radio a Chance! 

TOBE DEUTSCHMANN CORP. 
CANTON . MASS 

BOOK REVIEWS 

PRINCIPLES OF RADIO ENGINEERING, by 
R. S. Glasgow. Published by McCraw -Hill Book 
Co., 1936, Size, 6% x 9% ins., 520 pages. Price, 
$4.00. 

Here is a comprehensive text book on Radio 
Engineering based upon experience gained by 
the author in many years of teaching. A knowl- 
edge of electricity and magnetism is assumed. 
Mathematical developments are used only where 
they are essential to an understanding of the 
principles involved. A list of problems is included 
at the conclusion of each chapter. Many foot- 
notes give references to recent published papers, 
so that the student may secure more detailed in- 
formation on any subject not completely covered 
In the text. 

TELEVISION WITH CATHODE RAYS, by 
Arthur H. Halloran. Published by Pacific Radio 
Publishing Co., 1936. Size 5% x 7% ins. (loose- 
leaf). Price, $2.75, including additional pages 
for 1 year. 

The operating principles of the cathode-ray 
tube and its application to television are ex- 
plained in terms which may be understood by 
those with a practical working knowledge of 
radio. An appendix is included which describes 
the use of elementary mathematics by the radio 
technician in such simple language as to be 
understood by almost anyone. The contents of 
the book are made up from notes of a lecture 
course on television given by the author. The 
looseleaf feature is of especial interest, since 
it enables the book to be kept up to date In this 
rapidly advancing art. 

MATHEMATICS OF RADIO SERVICING, by 
M. N. Heitman. Published by Supreme Publica- 
tions, 1936. Size, 8% x 11 ins., price, 50 cents. 

The Service Man and experimenter often fails 
to put his knowledge of arithmetic and ele- 
mentary algebra to work. when working ont 
radio problems. This book was written in the 
attempt to clarify some of the problems of ele- 
mentary mathematics and to interconnect them 
with radio and allied applications. This is a 
book that every so- called "practical mast" should 
have. 

SPRAYBERRY VOLTAGE TABLES, by F. L. 
Sprayherry, Published by F. L. Sprayberry, 1936. 
Size, 8% x 11 ins" 300 pages, Price, $2.00. 

Here is a book that will be of inestimable help 

to the busy Service Man. It is a compilation of 
the operating voltages of hundreds of commercial 
receivers. The first 16 pages cover the subject 
of voltage analysis of receivers, while a complete 
index is carried at the rear of the book. Over 
160 manufacturers are included in the lit with 
details for many receivers of each. 

ADVANCED SERVICING OF AUTO RADIO, 
published by The Radiart Corp., 1936. Size, 11% 
z 9 ins., price, 50 cents. 

This book is sent to those who enroll in a 
co in auto o i ma 
terial 

urse 
of exceptiona-radil interest 

servic ng. 
and 

It 
utility to 

contains 
those 

- 

who do this sort of work. Questions are given at 
the end of each chapter. The operation and con- 
struction of power supplies of the vibra.or type 
are covered very completely with other chapters 
on general circuit considerations and installation. 

ORSMA MEMBERS' FORUM 
(Continued Irom page 163) 

ceiver fades out instantly, the power pack con- 
densers are poor. Good condensers in this posi- 
tion will provide sufficient plate voltage to 
operate the receiver until the tube cathodes cool 
to below operating temperature- The normal time 
for good condensers is about 11.4 sec., or a count 
of about 3. 

The other idea is a repair on a set which I 
found to have a "grounded ground post." This 
was an A.K. -61 D.C. receiver and the reception 
was very noisy. Since it was an old job almost 
anything might have been the cause of the 
trouble so I started replacing the tubes, most 
of which tested as having low emission. Five 
new tubes only made the noise sound louder so 
I next examined the volume control and the 
wiring. including the 2 antenna and 1 ground 
posts. I was able to take up a full turn on the 
ground post set screw, and I was sure I had 
cornered the trouble. With a certain satisfaction 
I turned the set on, but the noise was there 
strong as ever, with a definite loud crackle and 
hum. Again I referred to the wiring diagram, 
where I noticed that the ground post is insulated 
from the chassis, with a .004 -mf. condenser 
between the two. Removing the post and clean- 
ing the paper -like insulation effected a complete 
cure and stopped all noise. 

CLARENCE F. HALE 
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that FREE COPY 

GAIN 
BUilit 

Q SAVE MONEY 
ON EVERYTHING 

You BUY 

WATCHES -CLOCK% 

TYPEWRITERS 
OPTICAL GOODS 

CAMERAS.NOYELTIES 

ELECTRICAL APPLIANCES, ETC. 

is JUST OFF the PRESS 
Contains hundreds of up-to- the-minute bor. 

sine, specials at PRICES THAT ARE 
SLASHED TO THE BONE! 
"Save Money on Everything You Boy" -Send for pour 
FIIF.E COPY of this big new book -Join the thou- 
sands of satisaed customers all aver the world who 
rely on "BARGAIN BULLETIN" for TREMEN- 
DOUS CASI! SAYINGS. 
This Catalog Is ABSOLUTELY FREE -without any 
obligation. Just send us your name and address- 
, postcard will do. 

RADIO CIRCULAR CO, INC. 
915 Broadway, Dept - R.C., New York, N. Y. 

SERVIcEME" 
Look up ß'3S RADIO 

-CRAFT page 215 

We have all gen- 
uine parts for this 

ALL -WAVE 
SERVICE 

OSCILLATOR 
Write for price sheet of complete parts for the 

companion instrument to the ahroc the 
"WHEATSTONE BRIDGE CAPACITY ANA- 
LYZER." 

B LA N 
tr.ndvva,r.,. for Part. -Sise. tara 
THE RADIO MAN, Inc. 

C177 Cr- enwlcn St.. New York. N.Y. 
NO CATALOGUE -BUT LOWEST PRICES 
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GOOD BOOKS 
To Help You Learn More About 

RADIO 
MITE RADIO-CRAFT LIBRARY SERIES -a 

most complete and antheutir set of Volumes 
-treats individually. important divisions of 
radio. Each letok has been designed In Ri-e 
You the opportunity to learn a or more 
branches of radio The authors of 

tal 
the finks are 

Hell -known to everyone. Koh is an expert 
radio nun; an authority on the subject- each is 
thoroughly familiar with the acid which he 
represents. 

All Books Uni form 
The volumes in the RADIO -('RA FT LIBRARY 
SERIES are all uniform. ti r 9 inches. Each 
hook onitai us on an average of 50 to 12a illus- 
trations. The Is.ika a are printed of an excellent 
grade of rI tlhirh makes the type easy 
reading. 

No. 1 

RADIO SET ANALYZERS 
B. L. VAN DER MEL 

MODERN VACUUM TUBES 
By ROBERT Ht IITZBERG 

No d 

MODERN RADIO HOOK -UPS 
By R. D. WASHBURNE 

No. 5 

HOW TO BECOME A RADIO SERVICE MAN 
By LOUIS MARTIN 

No. 6 
BRINGING ELECTRIC SETS UP TO DATE 

By CLIFFORD E. DENTON 

No. 7 
RADIO KINKS AND WRINKLES 

By C. W. PALMER 

No. 8 

RADIO QUESTIONS AND ANSWERS 
By R. D. WASHBURNE 

No. 9 
AUTOMOBILE RADIO AND SERVICING 

By LOUIS MARTIN 

No. 10 

HOME RECORDING AND ALL ABOUT IT 
By GEORGE 1. SALIBA 

No. II 
POINT -TO -POINT RESISTANCE 

MEASUREMENTS 
By CLIFFORD E. DENTON 

No. 12 

PUBLIC ADDRESS INSTALLATION 
AND SERVICE 

By 1. T. BERNSLEY 

BIG DISCOUNT OFFERED 
When Five 5 Books or More Are 

Ordered, Deduct 20,,ó 
GERNSBACK PUBLICATIONS, INC. 

99 Street, Now York, N. Y. 

MAIL THIS COUPON TODAY! 

GERNSBACK PUBLICATIONS. INC. lut.' -936 
99 Hudson Street, New York. N. Y. 

1 have circled behic the number; of books in the ItAUlu -CRAFT I.I IUR.Utl' SERIES which pat are to 
tend me, and have deducted 2.1B, ordering lire (5) 
hooks or more. I have ìneiuded my remittance in toll. at 
the price of slue each. when less Chatt tire Ixnks are 
ordered. 

The amount of my remittance 
(stamps. checks or money orders aecepled). Circle num- 
bers wanted: 
1 ait 3 4 5 6 7 8 9 10 11 12 

Name 

Address 

City State 
All hooks are sent postage prepaid 
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THE LATEST RADIO EQUIPMENT 
ll >. .need from page 158) 

cal size as the usual carbon tyre. ,d the 
same power rating. The u -W. size may be had 
in resistance values from 0.25- to 500 ohms, 
while the 1 -W. size runs from 0.5- to 2.000 ohms. 
The units consist of wire wound on a textile 
core of small diameter, moulded in a special 
phenolic compound. The terminals are very 
firmly fastened in place. 

"AEROPLANE" TUNING "EYE" (I 102) 
HIGHLY- POLISHED aluminum forms the 

case of this new tuning unit, which utilizes 
a cathode -ray tuning tube. It is very simple to 
connect and may be used on any receiver that 
has A.V.C. It may be used on either 21_- or G -V. 
sets, and is equipped with a 24 -in., 5 -wire cable. 

NEW WIDE -RANGE COMBINATION 
TESTER (1103) 

(Readrite Meter Works) 

ANY VALUE of reading may be made at the 
tube socket or by the free -reference -point 

method with this combination tester. The meter 
unit covers values of 10 -50- 250 -500 -1,000 V.. 
either A.C. or D.C., and 1 -10 -50 -250 ma. The 
ohms readings are 0 to 300 ohms and 0 to 0.1- 
meg., with higher ranges made possible by the 
use of external batteries. The free- reference- 
point tester has 5 sockets for any type of tube 
and the necessary jacks for connections. The 
case is of sturdy metal with a carrying handle. 
the size being 11 7 /16 x 77t, x 4t. ins. deep. 

"UNIVERSAL" INPUT AND OUTPUT 
DYNAMIC SPEAKER (1104) 

(Wright -De Coster, Inc.) 
HERE IS a truly universal speaker. It has a 

universal transformer to match any ar- 
rangement of output tubes, and in addition a 
universal field coil tapped at 2,500, 2,000, 1,800, 

1,500. 1,000, 700, 300 ohms, and 1,800 tapped 300 
ohms. The size is 7 x 12 ins. dia. The new "para. 
curve' diaphragm is used to attain a width of 
frequency response impossible with the ordinary 
conical diaphragm. 

VARI -SPEED MOTOR FOR 
EXPERIMENTERS (I105) 

CONSTANT speeds with a drift of less than 
l'; and variable from 0 to 1,000 r.p.m. are 

possible with this unit. The speed is controlled 
by a knob on the panel. and the apparatus is 
intended for use with the neon tube type of 
oscilloscope. The motor is a 1 100-h.p.. 110 -V. 
shaded induction type, and all bearings are of 
the oilless design. The size is S1_ x 31 ( x 4ty in. :. 
high. While designed for oscilloscope use. the 
unit may be used for many other laboratory 
and shop purposes. 

SOUND ON FILM PROJECTOR 
(I 106) 

(S.O.S. Corp.) 
ACAST -ALUMINUM c.t. -e ass ures light 

weight yet a maximum of strength in this 
new projector. It also acts as a silencer for the 
mechanism and as a fire shield. Forced ventila- 
tion. wide- fidelity sound lens ; and automatic 
electric governor control are other features of 
this latest 16 mm. projector. The sound system 
has a power output of over 15 W. with 110 db. 
gain. and is provided with a 12 -in. speaker and 
60 ft. of cable. Ribbon, crystal or other standard 
mikes may be plugged into the amplifier without 
extra batteries or preamplifiers. 

NEW "MULTI- TYPE" TESTER (I 107) 
(Radio City Products Co.) 

THIS universally -adaptable instrument has a 
meter of 2.000 ohms -per -volt sensitivity on 

D.C. and 1,800 ohms- per -volt on A.C. When using 

Two new hearing aid phones. (H121 

Portable talkie system. (1106) 
An "all- frequency" theatre repro. 

ducer with 3 speakers. (1108) 

All- purpose test outfit. (1107) 

Portable volt -wattmeter of unusual 
ly high overall accuracy. (1110 

Simplified tube tester. (1113) 

Adiustabletuninq-tubesocket.( I 114) 

ertabte radio service laboratory 
contains all needed equipment. 

A 300.W. power plant. (1109) (1111) 

Please Say That You Saw It in RADIO -CRAFT 

Shadow tuning output meter. (1115) 

f 



 

1 

RADIO -CRAFT for SEPTEMBER, 1936 

the capacity -measuring scale, line fluctuations 
are automatically compensated for, and no pre- 
cautions need be taken against shorted conden- 
sers. The various ranges are as follows: A.C. 
und D.C. volts, 5 -25- 100 -250 -1.000; A.C. and 
D.C., 5 -25 -100 -250 ma.. and 500 microamperes. 
and 2.5 A.: capacity, .03- 0.3 -3 -30 -300 mf.; reds - 
tance, 1,000- 10,000 ohms and 0.1-meg.; induc- 
tance. 25 -1.000 mhy., and 0.25 -10- 1,000 -10,000 
hy.; db., -15 to +40. The apparatus is in a 
natural -finish wood box with removable cover. 

THEATRE SPEAKER UNIT 
(1 108) 

FIVE UNITS comprise this speaker system. 
There are 2 large dynamic speakers used to re- 

produce the lower and middie registers, and a 
dynamic horn for the high frequencies. A voice 
line filter separates the incoming audio signal 
and sends the proper frequencies to the proper 
speakers. The 5th unit is the field energizing sup- 
ply, which contains an effective hum filter. 

A 300 -W. PORTABLE 
POWER PLANT (1109) 

(Kato Engineering Co.) 
THE OUTPUT of this portable plant is 110 V. 

A.C. at 300 W., max. It is a I -unit assembly, 
with fuel tank in the buse. It may be operated 
without being bolted down and is free from 
causing any radio interference. The same design 
and general appearance is followed in other units 
of the same line, which have power ratings of 
150 W. at 6 V.; 200 W. at 12 V.; and 300 W. at 
922 V. 

PORTABLE VOLT -WATT- 
METER INCORPORATES 

PERMALLOY (1110) 
(General Electric Co.) 

APERMALLOY vane is used in this instru- 
ment, which is shielded from stray magnetic 

fields. Either the Volts or Watts scale may be 
selected by setting the switch on the panel. 
The overall accuracy of the instrument is 54 of 
1 per cent of full -scale value. The ranges are 
750 W. A.C. and 160 V A.C. Magnetic damping 
is used. The case is of moulded material called 
"textolite." 

Radio salesmen and Service Men can now 
"talk turkey" to customers when discussing the 
question, "What does it cost to operate? "; (in 
this connection, see "What does it cost to oper- 
ate? "; July [Annual Service Number], 1936, 
issue of Radio -Craft). 

PORTABLE SERVICE 
LABORATORY (1111) 
(Triplett Electrical Inst. Co.) 

COMPLETE service facilities are assured in 
this portable servicing laboratory. It con- 

tains a voltohm- milliammeter, a tube tester, a 
free- reference -point tester, and a direct -reading, 
all -wave oscillator. Each of these units is in a 
metal case 7% x 6% x 456 ins. deep, with panels 
finished in silver and black. The units may be 
purchased individually if desired. 

NEW HEARING AIDS (I 112) 
TWO NEW models have been added to the 

already popular line of crystal headphones. One 
is a single phone mounted on a light band, while 
the other is a phone unit on a lorgnette -type 
mounting, the handle of the latter being extensi- 
ble from 12 to 17 ins. Both units are very light 
in weight, and have all the characteristics -of 
which high -fidelity reproduction is an outstand- 
ing attribute -of the previous crystal phones. 

NEWEST ENGLISH - 
READING TUBE TESTER 

(1113) 
(Readrite Meter Works) 

IMPROVEMENTS have been made in this 
popular model to make it more easy to use. 

A shadow -type line voltage indicator shows cor- 
rect voltage setting and acts as a pilot lamp 

also. The main meter is calibrated to read Good - 
Bad, and testing is very simple, requiring only 
4 operations. 

ADJUSTABLE SOCKET FOR 
"EYE" TUBES (1114) 

HERE IS an adjustable socket for use in 
mounting the new cathode ray tuning tubes. 

It is equipped with a 5 -wire cable and the 
socket may be moved in any position to get 
the tube at the desired angle. 

SHADOW TUNING METER 
IN NEW ALIGNMENT 

UNIT (1115) 
(Philco Radio & Television Corp.) 

ALIGNMENT of receivers is made easy by 
the use of this output meter. The metal case 

holds a battery which illuminates the shadow 
meter when the toggle switch is operated. the 
shadow appearing on the screen at the end of 
the box. The meter is simple and accurate to use. 

AN UP -TO -DATE I8 -W. 
POWER AMPLIFIER (I I16) 

(Continued from page 159) 

applied to the secondary. The secondary winding 
has 500 ohms A.C. impedance at 400 cycles and 
is tapped at 15, 8, and 4 ohms to accommodate 
a wide range of speakers or for a transmission 
line. It is large enough that it will carry the 
plate current without saturating and handle the 
necessary peak power without overloading. The 
output indicator uses a 6E5 as a V.-T. voltmeter 
connected across the 4-ohm section of the output - 
transformer secondary. 

Hum and Power Supply. The hum problem 
which is always a difficult one to overcome in 
high -gain amplifiers, has been solved by using 
a large power supply unit mounted so that it 
induces the least possible amount of chassis cur- 
rent. Adequate filtering minimizes the hum out- 
put, and tests have shown the hum level to be 
as much as minus 13 db. from zero. 

LIST OF PARTS 
One Staneor foundation kit (including: 1 am- 

plifier chassis No. MB -10, with 10 octal sockets, 
2 output sockets with base covers. 2 input 
sockets with base covers, 1 resistor and in- 
dicator "eye" mounting bracket; 1 type MP- 
3700 power transformer, P.T. ; 1 type MA -4605 
Input transformer, TI, 1 type MA -3660 output 
transformer, T2; 1 type MB -1641 tone control 
choke, Ch.1 ; 1 type MC -1003 filter choke, Ch.2; 
1 type MC -1002 filter choke. Ch.3 ; 1 type MC- 
1640 filter choke, Ch.4; 1 type MC -1516 filter 
choke, Ch.5) ; 

Two Centralab resistors, 0.1 -meg., 0.6 -W.; 
One Centralab resistor, 1 meg., 0.5 -W.; 
Two Centralab resistors, 0.25 -meg., 0.6 -W.; 
Two Centralab resistors, 3,500 ohms, 0.6-W.; 
Two Centralab resistors, 2,000 ohms, 0.5-W.; 
One Centralab resistor, 750 ohms, 1 W.; 
One Centralab resistor, 10,000 ohms, 1 W.; 
Two Centralab resistors, 2,500 ohms, 25 W.; 
One Centralab resistor, 2.00 ohms, 25 W.; 
One Centralab resistor, 5,000 ohms, 10 W.: 
Two Electrad gain control potentiometers, 0.25 - 

meg. ; 

One Electrad tone control potentiometer, 0.25 - 
meg. (equipped with offon switch) ; 

Two Aerovox tubular paper condensers, 0.1 -mf., 
400 V.; 

Five Aerovox tubular electrolytic condensers, 20 
mf., 26 V.; 

One Aerovox tubular paper condenser, .03 -mf., 
400 V.; 

One Aerovox tubular paper condenser. .02 -mf., 
400 V.; 

One tubular paper condenser, .05 -mf., 600 V.; 
Three electrolytic, metal -can condensers, 8 mf.. 

450 V.; 
Three electrolytic tubular paper condensers, 10 

mf., 250 V.; 
Two tubular paper condensers, .002 -mf., 600 V. ; 

One Radolek kit of miscellaneous parts (includ- 
ing: 1 S.P.D.T. switch; 2 gain control plates; 
1 off-on tone control plate; 3 1% in. bar knobs; 
1 cathode -ray indicator tube escutcheon; I 
phone jack ; 3 2- terminal -type strips; 1 6- 
terminal -type strip ; 2 1- terminal -type strips ; 

2 ft. of 1 -wire cable; hookup wire, nuts, bolts, 
etc.). 
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WRIGHT-DECOSTER 
New 12 -inch Speaker 

Model 990 
Cone diameter 12 inches 
Overall .1.1.'h 7 inches 

Features 
Universal Field Coil 
Universal Transformer 
Para -Curve Diaphragm 
Appearance 
Improves any Radio 

'f he Universal field coil furnishes all 
standard resistances and is a brand new 
feature. 

List Price $990 
Positively more speaker foe the 
money than has ever been offered. 

Write for complete catalog and name of 
nearest distributor. Wright -DeCoster dis- 
tributors are always anxious to cooperate. 

WRIGHT -DECOSTER, Inc. 
2251 University Ave., St. Paul, Minnesota 
Export Dept -M, Simons & Son Co.. New York. 

Cable Address: "Slmontrice" 
Canadian Office, Wright- DeCoster, Inc., Guelph. Ont. ú Fdelíty 

SY 
T H O R D A R S ON 

MOST SENSATIONAL 
AUDIO DEVELOPMENT 
SINCE the DYNAMIC SPEAKER 
STUPENDOUS! HISTORY MAKING! 
TRU- FIDELITY by THORDARSON. 
For the first time, full range -clear -yes 
PERFECT audio reproduction is available. 
Others have tried, THORDARSON 
has succeeded and brings you laboratory 
perfection in commercial production with 

TRU- FIDELITY. 

Ark your Jobber for catalog No. 500 for complete 
lilting nd data of models, or write Lctory. 

THORDARSON ELECTRIC MFG. CO. 
500 W. HURON STREET CHICAGO, ILL 
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GET NOW! YOUR 
COPY 

VOLUME TWO 
of the Official 

REFRIGERATION 
SERVICE MANUAL 

$5 
ST00 

POSTPAID 

Entirely 
New from 
Cover to 
Cover! 

The Only Complete Refrigeration 
Service Manual Ever Published 

The new volume of the OFFICIAL REFRIGERATION 
SERVICE MANUAL (Volume Ili contains entirely new 
service data and information of value to everyone inter- 
ested in refrigeration. 

This Manual forms a companion and supplement to the 
previous OFFICIAL REFRIGERATION SERVICE MAN - 
UAL (Volume li, since all data in the 1935 volume are 
entirely new. 

The cune of sales of refrigerators and replacement 
parts has steadily increased year by year -even during 
depression years. It is the one Industry to make this 
progress. Year by year sales increases will sum place 
Refrigeration in rank with the automobile industry in 
importance. 

Partial Contents in Second Volume of 
"Official Refrigeration Service Manual" 

Theory and Fundamental Laws 
Methods of Refrigeration 
Refrigerants, Lubricants and Brines 
Handling and Storage of Refrigerants 
Compression System of Refrigeration 
Liquid Throttle Devices 
Refrigeration Systems 
Electric Control Devices 
Compressors, Types, Seals. Valves, Capacities 
Evaporators and Cooling Units 
Service Tools 
Commercial Unit Specifications 
Servicing Refrigeration Apparatus 
Servicing Low Side Float Valve Systems 
Servicing High Side Float Valve Systems 
Servicing Expansion Valve Systems 
Servicing Thermostatic Valve Systems 
Servicing Restrictor and Capillary Tube Systems 
Charging Systems with Refrigerant 
Electrical Service: Motors. Fuses. Hookups 
Estimating Refrigeration Loads 

OVER 350 PAGES 
OVER 300 DIAGRAMS 

Flexible, Looseleaf Leatherette Binder 
This New Refrigeration Manual Is printed on a special 

Bible stork. This stock, although unusually thin, is 
exceptionally strong and durable. It makes handling of 
the book much easier. 

GERNSBACK PUBLICATIONS, INC. 
99 HUDSON STREET. NEW YORK, N. Y. 

MAIL COUPON TODAY 
GERNSBACK PUBLICATIONS. Inc. tic is 

99 Hudson Street. New York, N. Y. 
Gentlemen: -Enelosed you will find my remittance of 
95.00. for which send me one copy of the (OFFICIAL 
REFRIGERATION SERVICE MANUAL, (Volume II). 
I understand that this book Is to be shipped to me 
POSTAGE PREPAID. 

Name 

Address 

City State 

OVERSEAS READERS! 
This book can be obtained from 

POWER CONTRACTS, Ltd. 
138 Southwark St., London. S.E.1, England 
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CORNERSTONES OF RADIO 
(Continued from page 161) 

persons; and from 5 o'clock, a.m., the traffic 
grows and grows until it reaches its peak load 
between s and 9 o'clock, a.m., with a total of 
7,000 uptown passengers. 

To the same extent as the uptown traffic in- 
creases in the morning hours, a similar decrease 
in uptown traffic takes place between 8.30, a.m., 
to 3 o'clock, p.m. There is in city "X" of 
course during all the hours after office opening 
demand for downtown transportation, but be- 
cause of the special living and working conditions 
of this city we have chosen for our example it 
does not amount to a figure worthwhile to be 
considered in the traffic's balance sheet. 

People go downtown in the afternoon. The 
important part of the downtown traffic starts 
as Fig. IOC indicates about 3 o'clock in the 
afternoon. This traffic load curve is of course 
a little bit different from the one of the morn- 
ing hours, since some of the people like to walk 
home after office closing, etc. However, since the 
working conditions of our city "X" are in- 
fluenced mainly by a few very great manufactur- 
ing companies. operating their plants in various 
shifts, it is 3 o'clock in the next morning before 
the downtown traffic reaches its economical zero 
point. 

To determine how many cars, and how many 
street car conductors and drivers are required 
to meet the demand for transportation during 
the rush hours the manager of the street car 
company pasted together the diagrams of Fig. 
l0B and 10C, and obtained the combined dia- 
gram presented by Fig. 10D. 

NUMBER OF STREET CARS vs. NUMBER OF 
PEOPLE 
As Fig. 10D indicates, there are (a) 2 out- 

standing peaks in the traffic load of this city. 
and (b) a great deal of idle time in which the 
street car system is not sufficiently utilized. To 
combine, therefore, (a) the requirements of the 
inhabitants of the city for sufficient means of 
transportation at all times, even during rush 
hours, with (b) the desire of the stockholders to 
obtain satisfactory returns on their investments, 
the manager decided to put into use during 
the rush hours some older street cars. and to 
man them with employees from the repair shops 
and even from some of the offices. as emergency 
drivers and conductors. 

One heavy snowfall, and trouble occurs. He 
considered himself as an excellent manager. and 
expected a substantial salary increase around 
New Year's, but his hope was suddenly de- 
stroyed when shortly before Christmas the win- 
ter with all its might arrived. No one could 
remember having seen such a heavy winter, and 
since the facilities provided for cleaning the 
snow and ice from the rails were totally inade- 
quate to this sudden demand the complete street 
car system became disorganized, and all the 
nice diagrams about the uptown and downtown 
traffic load proved to be good for nothing! 

The traffic situation had changed entirely. and 
everything went wrong as Fig. 10E indicates. 
The dotted line in the figure shows the number 
of passengers appearing at their regular time 
at the street car stop places, while the full line 
indicates the time at which the needed number 
of street cars eventually arrived. 

As Fig. 10E indicates a delay of about one 
hour occurred. This delay caused not only heavy 
losses for the manufacturing companies which 
had to fulfill Christmas orders, but also for their 
employees who lost 1 hour's pay! The entire 
city was in an uproar about the "inefficient" 
manager of the street car company, and many 
asked for his "head "! 

BUT WHAT IS THE MEANING OF THE TERM 

"PHASE SHIFT "? 
Such a periodic change is shown in Fig. 10D 

in the form of the uptown -downtown traffic- 
load curve. Generally we will not use the ex- 
pression phase in connection with traffic. but 
we may recall various occasions in which we 
have heard people say: "At this phase of traffic 
it is quite difficult to obtain a seat." 

We know now what phase means. and there 
is no reason why we should not therefore under- 
stand another expression of similar meaning 
called "p- h -a-s -e a- h- i -f -t" this expression also 
frequently appears in articles describing the 
operation of certain radio circuits. If we under - 
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stand what "phase shift" means, one of the 
most important factors of radio transmission 
and reception will no longer be a secret to us. 
because it explains to us how the resonance of a 
tuning circuit is obtained. 

Let's speak about "time delay" instead of 
"Phase shift." We already had an actual case 
of "phase shift" in our discussion but the author 
purposely did not call it by this name but 
said in connection with Fig. 10E which shows 
a case of phase shift: 

- 

. the street cars 
had a delay in their scheduled time." The author 
could have said as well: "The curve indicating 
the number of cars provided, showed a "phase 
shift" against the curve indicating the number 
of passengers waiting for transportation." 

ELECTRICAL PHASE AND PHASE SHIFT 
How an electrical phase looks is shown in Fig. 

11A. This diagram is very familiar to all of us 
in connection with alternating current (or 
"A.C. ") It shows us how an alternating current 
or voltage has an increase and decrease in magni- 
tude (let's say during 1 /100 of a second). And 
it shows us how this up and down variation is 
connected with a periodic change of direction; in 
one part of this illustration the current flows in 
one direction, and in the next part it reverses 
its direction. There is no "magic" about it- 
every one of us can readily visualize this action. 

But sometimes we find in articles, diagrams 
which look like that of Fig. 1113. The curre "C" 
represents an alternating current which has a 
phase shift amounting to 00° ( .= degrees) 
against the voltage curve "V." 

This sentence (italics) sounds -after all the 
nice talk about street cars and passenger traffic 
-like the lecture of a university professor! 
But it only sounds this way. Thus. if we sub- 
stitute the words "passenger traffic" for (cur- 
rent). and the words "street -car traffic" for 
(voltage) the picture changes quite a bit. and 
we immediately realize how simple it is to speak 
about the fact that the current has against 
the voltage a time delay (phase shift) of 90° 
(degrees)! 

There remains only to explain the meaning of 
the funny -sounding expression, "90 ° ". The more 
experienced readers have of course already 
guessed that it is only another method of writing 
down a very short time interval. That guess is 
correct. Engineers express the time delay (which 
occurs between the arrival of an alternating 
voltage) in degrees because the determination of 
phase shift in tremendously small parts of a sec- 
ond (not minutes or hours, as in the instance 
of traffic) would lead us to figures which are 
far beyond our horizon of conception. 

How long is 25/10.000 second? How short is 
the "time delay" in electrical circuits will be 
demonstrated by the following example. Let us 
assume we are dealing with an individual 
"cycle" of alternating current having a given 
"frequency" of. let us say, "1 cycle per 1 /100 
of a second" as shown in Fig. 11A. (Generally we 
don't speak of single cycles, but give the number 
of cycles per second -which in this case would 
be a "frequency of 100 cycles per second. ") 

In Fig. I1B we see the same electrical current 
with a period time of 1 /100 -second but it has 
a "time delay" (phase shift) of 90° against the 
voltage "V," which flows also through this cir- 
cuit. Now, instead of saying: "The phase shift 
(time delay) is 90° between current and volt- 
age." we could. if we wished to, say "Between 
the arrival of current and voltage is a time 
delay of so- and -so -many split parts of a second. ": 
as regards the time element, then we have a 
time delay of 25/10,000 of a second. This is 
such a short time that nobody can conceive it. 

This is an amazing short time, but we have 
to keep in mind that the example of 100 cycles 
per second is after all very simple, because if 
we choose an alternating current having a fre- 
quency of 1,650 cycles, and had to figure out 
how much is the time -equivalent to a phase shift 
of 90 °. we come to figures which would mean 
nothing even to Professor Einstein. Therefore 
let us stick to the determination of phase shift 
in degrees: it is much simpler. and since we 
know that it means a very short time, of in- 
conceivably small dimensions the determination 
of a phase shift in 90 degrees cannot frighten us 
any more. 

(This concludes our series on the 3 basic elec- 
trical actions. How did you like it ?- Editor) 
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MODERNIZE FARM RADIO WITH WIND 
( Confinat Iron page 147) 

prominence until now tens of thousands of these 
units are installed over the entire world. In the 
most isolated parts of the earth where it was 
formerly impractical to have a radio receiver, 
these wind chargers are performing their duty 
so well that thousands of radio sets are now 
being sold in these forgotten corners of the 
earth. 

LOW WIND VELOCITY OPERATES A 
WIND CHARGER 

There was no great demand for farm radio 
receivers as long as the "B" battery had to be 
replaced. but as soon as the vibrator eliminated 
this, the radio manufacturers looked toward the 
wind charger as the solution to the farm radio 
problem. Here was a vast market heretofore 
untapped. But again difficulties presented them- 
selves, as it 14'08 necessary to obtain a unit that 
would begin charging in. a very lose wind velocity. 
A generator especially adapted for this purpose 
had to be designed. This presented a problem, 
which was later overcome, but the design of 
the propeller was even more difficult. Experi- 
menters were imitating the aeroplane propeller 
and it was not until after they began design- 
ing a propeller modeled after the aeroplane 
wing that the desired results were obtained. It 
was found that for high speed, it was neces- 
sary to have a propeller which would have a 
perfect air foil. causing the propeller to re- 
volve into the partial vacuum that was created 
along this air foil; similar to the lift of an aero- 
plane wing. Since this fact was discovered de- 
velopments on the propeller design moved rapid- 
ly, with the result that at the present time units 
are now operating through the free power of 
the wind, which is bringing comforts and mod- 
ern conveniences closer and closer to the farm 
home. (Just how much current can be de- 
veloped by a representative type of wind -driven 
current generator, operating at various speeds 
of wind and generator, are appended in Tables 
I and II. Editor) 

BASIC CIRCUITS 
The regular wind- electric circuit (Fig. 2A) 

basically consists of a 6 -volt generator. 6 -volt 
relay, ammeter and battery. 

The generator is of the 3rd -brush automo- 
tive type. The armature. field coils and bear- 
ings, however, are designed for wind -electric 
use in order that the generator will begin charg- 
ing at a low rate of speed. The armature bear- 
ings must take the back -thrust of the propeller, 
and the brushes must have lighter spring ten- 
sion to eliminate frictional losses. The relay 
is necessary in order to open the circuit when 
the wind dies down, and the generator does not 
have sufficient speed to produce a voltage greater 
than the battery potential; thus by opening the 
circuit it prevents battery drain. which would 
be created by the battery causing the generator 
to act as a motor. The relay can not be an or- 
dinary automobile relay. as it must be designed 
to close at a lower voltage (G.7) and to open 
the circuit when the generator voltage falls 
below this. In opening the circuit, this relay 
must have as small a discharge current as pos- 
sible.a Wind electric relays are now being used 
that open on a 1 -A. reverse current or ap- 
proximately 6 watts. 

In such a circuit it is very important that 
the battery is never disconnected from the gen- 
erator, as this opens the armature circuit pro- 
ducing a high field current, which results in 
an abnormally high voltage at the generator 
terminals. This voltage may at times amount 
to more than S times the normal operating 
voltage. The danger lies in the fact that this 
high voltage will ordinarily cause the field and 
armature coils to break down their insulation, 
resulting in a "shorted" armature. In order to 
prevent this. a switch can be installed, which 
when closed, will short -circuit the generator 
terminals. As long as the generator terminals 
are short- circuited, there can be no danger of 
high voltage, and no harm can ever result even 
though the battery is disconnected. 

In order to prevent a burned -out armature 
due to an open circuit, the battery clips are 
sometimes connected together to short -circuit 
the generator terminals. However, this often 
causes a furious chattering of the relay points, 
which is noisy and may soon cause the points 
to arc and burn, therefore, it is best to install 

this switch between the relay and generator, as 
shown in Fig. 2C. 

HOW TO ELIMINATE GENERATOR 
INTERFERENCE FROM THE RADIO SET 

To eliminate most generator interference from 
the radio set, since the radio and wind charger 
are both connected to the saine battery, a double 
0.5 -mf. condenser is inserted between the 2 
generator terminals and ground. However, this 
condenser is not always sufficient to eliminate 
generator interference on short -wave reception. 
and a special short-wave interference elimina- 
tion circuit is necessary. This circuit (Fig. 2111 
consists of a 3rd wire, No. 12 B. & S. gauge, be- 
tween the generator and instrument panel. The 
reason for this being, that in order to entirely 
eliminate the generator interference, both the 
armature and field circuits must be open. To 
open both circuits, this 3rd wire, which com- 
pletes the field circuit, is connected to a S.P.S.T. 
switch; the positive armature wire between the 
relay and the generator also has a S.P.S.T. in- 
serted in one of its wires. It is. however, impor- 
tant that the field switch be opened first and 
allow a short time to elapse (approximately a 
second) before the armature circuit is opened. 

This is necessary in order to allow the relay 
contact points to open before the armature 
circuit switch is opened. for if the armature 
circuit is opened while the relay is closed, it will 
remain closed and drain the battery. This oc- 
curs because the relay is composed of 2 coils in 
Parallel. a voltage coil having a large number 
of turns of very fine wire. and a current coil 
made of a few turns of heavy wire. The cur- 
rent coil is connected in the charging circuit 
in series with the contact points, and is energiz- 
ing only when the contacts are closed. In this 
manner. the actual closing of the relay contacts 
is caused by the magnetism created by the 
voltage coil, and once the contacts are closed. 
they are held closed by the current passing 
through the current coil. When the double switch 
is installed. should the armature circuit be 
opened first the battery will still be connected 
to the 2 relay coils. However, these coils will 
no longer be connected in parallel with each 
other, but instead will be in series, and the cur- 
rent coil will tend to open the points and the 
voltage coil will tend to keep them closed. Al- 
though both carry the same amount of current. 
the voltage coil has many more turns. and Its 
magnetism will be the stronger of the two. 
causing the points to remain closed even though 
the generator has dropped to zero. 

It is necessary to have the circuit filtered 
against generator interference. which otherwise 
would prove very noisy if the radio receiver 
and generator were operating simultaneously. 
Such radio interference is generally created by 
a dirty commutator, or sometimes by having the 
3rd brush moved too far ahead. Brushes that 
are not properly seated may also cause arcing. 
Such brushes can be properly seated by running 
a sharp metal piece between each commutator 
segment. This causes a small burr. and then by 
"motoring" the generator (operating it as a 
motor), these burrs will grind the bottom of 
the brushes for the proper curvature of the 
commutator. After the brushes have been prop- 
erly seated, a fine grade of sandpaper held on 
the commutator will remove the sharp burr. 

Another method to properly seat the brushes 
is to lay a fine grade of sandpaper (No. 00) on 
the surface of the commutator with the rough 
surface up. Allow the generator brushes to rest 
on the surface of this sandpaper. and gently 
rock the armature back and forth. This also 
will sand the bottom of the brushes so that they 
will be properly seated. 

Care must be taken when rocking the arma- 
ture, as these brushes are soft, and the sand- 
paper will sand them very rapidly, with the re- 
sult that too much of the brush may be removed. 

ELIMINATING RELAY INTERFERENCE 

Relays. too, may sometimes cause interference 
with radio reception. This would be due to the 
arcing of the points when they open and close. 
There are several ways to eliminate this. One 
of these is the use of the latest improvement in 
wind -electric instruments, which is a special 
type of relay, which will open and close without 
any chattering. Chattering and arcing of the 

/Continued on. page 190) 
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SELL TUBES 
WITHOUT INVESTING 

A CENT! 

Tung -Sol is the only radio 
tube line being sold nation- 
ally on consignment. There 
are still desirable locations 
where independentservice 
organizations who can meet 
requirements may be ap- 
pointed asTung -Sol agents. 
Ask your nearest Tung -Sol 

tube wholesaler. 

TUNG-SOL 
Jong. -.lour radio adred.. 
TUNG.SOL LAMP WORKS, INC. 

Radio Tube Division 
NEWARK, N. J. 

f(flATIOflAL 
New Auto Antenna Brings in 

Stations ....Brings in Business 
It's n e w, efficient, 
stylish and stream- 
lined. Thousands al- 
ready in use ... it's 
the fastest seller im. 
aginable. 

NORWEST 

(sT- EAvLINE> 
AUTO ANTENÑA 

Designed especially for Turret Top cars. No holes 
to drill ... increases pickup in isolated districts 
where signal strength is weak. Low motor noise 
level obtained by shielding effect of car top. Will 
not short out from ice, water or mud. Works well 
anywhere all the time. Nothing comparable on the 
market. Insures more distance, less noise and more 
volume. Mounts on rubber vacuum cup standoffs; 
adds to streamline appearance. Works equally well 
on fabric top cars. Easily and quickly installed. 

New Low )(erCart, S5 
List Prices `Coop., $5. 

.50 

NORWEST RADIO 
LABORATORIES 

(Dept. 93) 
Main Office and Factory 
3454 Fullerton Ave.. Chicago. 

00 JOBBERS 
AND DEALERS 
WRITE FOR 

DETAILS 
N -O-W 

Western Division, Shelby, Mont. 

IT SELLS AND IT SATISFIES 



190 

NEW 

RADIO -CRAFT for SEPTEMBER, 1936 

RADIO BOOKS 
ALL ABOUT AERIALS 

In simple. under, audible 1... r :, aheors- underlying the va- 
rious tybe, of ; lid t.; the in., I.. 

- :I:, I he Double I'whirt, etc. It 
esil :duo how moise - fi ee reception . 

[ 

n be oh, :uuc,l, Low low-impedance transmission 
lines walk: ttha Iran -posed head -ins are used. It Rion in detail the construction 
of orris, alit L.hlr bm I-m ! eat, Ln,u ba -I rneit, !' -. Per -han -, a,r nceìrerx, and 

tar the amateur ti ':m- I mid them. 

ALTERNATING CURRENT FOR BEGINNERS 
This book eonri. :r to give the beginner a foothold In electricity and Radio. 
Electric ei v t c,l. Ohmm's I.:nr. o of the fundamental laws of radio. is 
explained; the g c alternating current ; sine waves; the units volts, amperes. 
and watts a explained. Condensers. tr:nfornnore, A.P. bistro...is. motors and gen- 
erators- all tune are thoroughly disco-sill. liousewlring system,, electrical appliances 
and idol tic loan,. 
Ilere ere mime of the prartiral experiments which you can pH!. pH!. ret at home. Simple 
rests for different kiting between alternating and direct current ; how to light a lamp bs 
induction; making a simple electric horn; demagnetizing a watch: testing ardor 
:manures; charging storage batteries from A.C. outlet ; testing rmdensers with A.C.: 
making A.C. electro magnets; frying teas pr a cake of ice; making simple A.C. motors 
mI woad 1(11..1- 

Each book tontaltis 32 pages. Mo- 
il fusels' illustrated with clear, self - 

explanatory diagrams. It contains Geer 
15.000 words of clear legible type. 
It is an education in itself and lays 
the ground -work for a complete study 
of radio and electricity. 

RADIO PUBLICATIONS. 99A Hudson Street RC- IY,lti 

Please .send i aediately books checked: 
All About Aerials, Book 4 las 

(3 Alternating Current for Beginners, Book 3 duc 

I am enrlosing c the price of each book is 10e; (Coln or C.S. 
Stamps acceptable.) Books are sent postpaid. 

Name 

Address 

city State.... 

BUILD IT YOURSELF 
You pan build this 
Trailer with orl ou easily ily from r 
step-by-step constructional 
sheets and large sized blueprints. 
Fiemt detiaoed 'levity is tai,tence..leee. a. 'I',.det. sI.uv, or. Elea - 

lime 75% of the poet br buildioa it yourself. fìmd 25e for plane 
sheet. muetratiou. .ad deal. 
TIM PLAN SHOP, 910 Paanegr Bldg. Enkato, M. 

if you do not think that this book 
Is worth the mwtey asked for it, re- 
turn It within 24 hours and your money 
will be instantly refunded. 

RADIO PUBLICATIONS 
!9A Hudson Street, New York, N.Y. 

NEW PRODUCTS 
TO BE SEEN AT 

THE RADIO SHOW? 
Be sure you get a copy of October 
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points was created on the earlier type of relays 
when the generator voltage approximately 
equaled the battery voltage. This, however, has 
been rectified in the newer type of relay by 
using a coil tension spring instead of the former 
flat piece of spring steel, and also mounting the 
coil spring at a point so as to have greater 
leverage upon opening and closing. This causes 
the points to open or close suddenly, without 
any chattering. 

Several filter circuits are available for filtering 
radio interference, chiefly created by the relay. 
Fig. 2D and 2E show the use of 0.5 -mf. con- 
densers between the ammeter and the relay ter- 
minals. 

Lightning protection of a wind -electric plant i recommended by grounding either the wind - 
electric generator assembly itself or any por- 
tion of the tower. This may also help eliminate 
radio interference. 

Developments in this field are progressing 
rapidly; one of the newest developments in the 
wind -elect ie equipment is the design of a new 
Y -volt relay. This relay is used for charging 2- 
volt batteries with a 6 -volt generator. Until 
very recently. this was accomplished solely 
through the use of a resistor, which by dis- 
sipating part of the energy. reduced the poten- 
tial of the 6 -volt generator to the proper equiva- 
lent for charging a 2 -volt battery. 

This method, however. was not very satis- 
factory, as it wan very inefficient; n high power 
in watts had to be produced by the generator for 
a proportionally small watts output for the bat- 
tery. Then. too, the resistor causes the gen- 
erator to work at a very high voltage, which 
in time might cause a burned -out armature. 
Such a resistor would necessitate the propeller 
producing a large power output, which would 
mean that a much higher wind velocity would be 
necessary, than if a relay were used to pro- 
duce the same charging current. 

It is such improvements as these that are 
making the science of wind -electric generation 
u rapidly progressing science-governors are 
being perfected collector rings designed. vibra- 
tion eliminated, and generator and propeller 
designs are being constantly improved. 

The farm radio market -once a forgotten item, 
Ls now a very profitable Item to the radio manu- 
facturers- dealers -and Service Men. With the 
wind -electric unite, not only are radio set bat- 
teries maintained. but lights are available, re- 
frigerators can be used. as well as many other 
electric applin aces, 

Manufacturers of radio receivers were forced 
into this field by the incessant demands of 
people in rural districts. The result of these 
demands is a new line of receivers which rival 
the best A.C. receivers made! 

There is power in the air! It has been used 
to carry the ships over the entire world, now 
it can be used to "play" your radio set and light 
your home -it is free to all who care to harness 
its enormous possibilities. 

TABLE I 
CHARGING RATE IN AMPS. AT VARIOUS 

WIND VELOCITIES 
Miles Output Miles 

per Hour in Amps. per Hour 
9 1 14 

30 2 15 
11 3.5 16 
12 4.5 17 
13 5.7 18 

Output 
in Amps. 

7.0 
8.2 
9.5 

10.8 
12.2 

(The above test was made with a 5 % -ft. pro- 
peller; the present propeller is 6 ft., therefore, 
the output will be somewhat greater. The above 
results were obtained from University of Michi- 
gan wind tunnel tests.) 

TABLE II 
CHARGING RATE IN AMPERES AT 

VARIOUS SPEEDS 
(Revolutions per minute) 

SPEED 
R.P.M. 
322-at this speed, generates 
340 -at this speed, relay closes 

and generates charge of 1 A. 
output of 2 ' 

6 
8 

10 
12 
14 
15 

374 
442 
506 
606 
706 
860 

1064 
1313 

6.4 V. 

Pt 

Our Information Bureau will gladly supply 
manufacturers' names and addresses of any items 
mentioned in RADIO -CRAFT. Please enclose 
stamped return envelope. 
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DIRECT -IMPEDANCE AMPLIFICATION 
(Crn+tinacd from page 160) 

passes. Thus the bias of the 59s may be ad- 
justed by means of the sliding tap on the 
bleeder resistor, R14. 

The bias for V8, V9 and V10 being already 
provided for, the construction of unit 2 is much 
simplified. It consists essentially of a 1 -stage 
amplifier of very conventional design. The volt- 
age drop across choke V in turn biases the final 
tubes V12 and V13. 

The use of 2t,ß -V. filament tubes has been 
adhered to in this receiver for several reasons, 
one of which is the lowering of the hum level 
due to the leakage from the cathode of V5. The 
low -frequency response of the set is so high 
that this source of hum cannot be overlooked. 
With the tubes specified, no trouble will be 
encountered. 

As to induced hum arising from the audio 
chokes G, li and L, which would seem the 
most dangerous and susceptible points, the con- 
structor will find these parts to be only a little 
affected by external fields. This fortunate char- 
acteristic is largely due to the current carried 
by each. An inductance under no -load conditions 
is vastly more susceptible to an external mag- 
netic field, which fact explains why the secondary 
of an A.F. transformer usually proves "so an- 
noying" in high -gain systems. The hum level 
is further reduced by the filtering action of tube 
V6 and condenser C15 on the current feeding the 
first A.F. stage V5. 

AUDIO CONSIDERATIONS 
In order that the action of the low -frequency 

booster unit No. 3 may be better understood. 
a typical response chart has been prepared In 
Fig. 3. The heavy lines show the input curves 
to the respective speakers. These responses un- 
dergo moderation, through the effects of the 
speaker input transformers and actual speaker 
response. If the speakers ar-, properly "baffled," 
the true sound output as urnes a condition fairly 
close to that represented by the 2 dotted lines. 

In an analysis of the installation in which 
these results were obtained, it was found that 
speaker No. 2 was mounted in a wall of the 
music room with the concealed opening leading 
into an adjacent closet. The face of the baffle 
hole was covered with copper screen set flush 
with the wall and painted to match, being thus 
quite unnoticeable. Such a baffle will hold up 
response clear down to 16 cycles, which is ideal. 

Speaker No. 1, on the other hand, was 
mounted on a small sheet of celotex some 2 x 8 
ft. in size, and allowed to rest on the floor 
upheld by the reproducer. The floor became an 
extension of the smallest dimension and the 
size accordingly equalled a 3 -ft. square. The 
speaker output then was maintained down to 
about 80 cycles at which point speaker 2 began 
to take hold. 

CONSTRUCTION 
To avoid complications due to the 3 power 

supplies which are in series and therefore gen- 
erate a high overall voltage, the receiver is 
built in units. interconnected by cables. Sockets 
mounted along the rear of the several units 
provide easy means of plugging in the speakers 
and the 2 cables, at the same time making for 
convenience and portability. 

While a plain 4 -wire cable is satisfactory for 
use between sockets 18 and 19, the use of a 
5 -wire cable must be avoided between the re- 
ceiver chassis and unit 2. To avoid hum due to 
the capacity of the wires, it is necessary to run 
a separate 2 -wire lead for the 110 V. A.C. sup- 
ply. This is wired to the same cable plugs as the 
3 -wire cable carrying the signals between sockets 
15 and 16, but is allowed to hang loosely from it. 

The mechanical layouts shown are not em- 
pirical. Of the almost unlimited variety of 
placements, any number are satisfactory and 
are used in the several models of these receivers. 
The chief considerations are the arranging of 
the components so as to achieve a desired com- 
pactness and shortness of leads while at the 
same time keeping separate such parts as in- 
teract with one another. Thus the power trans- 
former K is a satisfactory distance from A.F. 
choke G and no hum will be had from that 
source. Choke H, operating at a higher level, 
may be mounted closer to transformer K and 
still keep the hum level at minimum. 

It is the general policy of the author to con- 
struct these instruments unit by unit, placing 
the receiver in operation first. This may be 

done by connecting a magnetic speaker or ear- 
phones across choke H. Unit 2 may then be built 
and placed into use with speaker No. 1. This 
arrangement constitutes a complete set in itself 
with excellent tone. Those who want a small 
rallia instrument may leave out the low- frequency 
volume control (R13. C17), tube Vio and 
associated apparatus (L. O, C22, 23), change 
the 2 type 59 output tubes (V8, V9) to con- 
ventional power tubes such as 2A3s, and thus 
have a complete receiver capable of splendid 
performance. 

LIST OF PARTS 

Two Centralab carbon resistors, 400 ohms, 1 W.. 
Rl. R2; 

Two Centralab carbon resistors, 50,000 ohms, 
1 W.. R3, R6 ; 

One Centralab carbon resistor, 30,000 ohms, 1 W., 
R4; 

One Centralab carbon resistor, 300 ohms, 1 W.. 
R5; 

One Centralab carbon resistor, 1.000 ohms, 1 W.. 
R7; 

Two Centralab carbon resistors, 1 meg., 1 W., 
R9, R10: 

One Centralab potentiometer, !_ -meg., RR; 
Two Centralab potentiometers, % -meg., R12. 

R13; 
One Centralab carbon resistor, 2,000 ohms, I W.. 

R31 
One Electrad voltage divider, 15,000-ohms, 50 W.. 

3 taps, R14: 
One Electrad fixed resistor, 15,000 ohms, 20 W.. 

R15; 
One Electrad fixed resistor, 5,000 ohms, 50 W.. 

R16; 
Nine Aerovox electrolytic condensers, 8 mf., 

type GM, 525 V. peak, C ; 

One Aerovox mica condenser, 370 mmf., type 
1467, C6; 

One Aerovox mica condenser, 0.001 -mf., type 
1467. CS; 

Three Aerovox mica condensers. 100 mmf., type 
1467. Cll, C12, C13; 

One Aerovox mica condenser. 0.001 -mf., type 
1467, C14; 

One Aerovox electrolytic condenser, 8 mf., type 
P-5; 

Five Cornell -Dubilier condensers, 0.1 -mf., C4, 
C5, C9, C10, C16 ; 

Three Cornell -Dubilier condensers. 0.25 -mf., C17, 
C18, C19; 

Two Cornell -Dubilier condensers, 0.01 -mf., C20, 
C21; 

Three Cornell -Dubilier condensers, 0.5 -mf, C22, 
C23, C24; 

One Hammarlund trimmer condenser. C7, type 
EC-35: 

One 360 -mmf., 3 -gang variable condenser, Cl. 
C2, C3; 

One airplane dial; 
One antenna coil. type 242 -A. A ; 

One R.F. coil, type 242 -RF. B; 
One oscillator coil. type 242 -OSC, 465 kc., C; 
One I.F. input stage, type 312 -C -1, D; 

One I.F. coil, type 312 -C -2, E; 
One I.F. "diode" transformer, type 312 -C -4, F; 
One audio choke, type L -24513, 650 by.. 3.180 

ohms, G; 
One audio choke. type L- 244CB, 350 hy., 4,000 

ohms, H ; 

Two Thordarson filter chokes type T -1607 15 hy., 
85 ma., I. J ; 

One Thordarson power transformer, type T -5602 
supplying 700 V.. 70 ma. C.-T., 5 V., 2% V., 
2% V., K ; 

One audio choke. type L- 241 -B, 40 hy., 674 ohms. 
L; 

One Thordarson power transformer, type T -5604. 
supplying 720 V. C. -T., 105 ma., 5 V., 2% V.. 
M; 

One Thordarson filter choke, type T -5754, 9.5 by., 
110 ma., N; 

One Thordarson audio choke, type T -1892, 22 by., 
at 35 ma., O ; 

One Thordarson filter choke, type T- 1700 -B, 8.75 
by., 130 ma., P 

One Thordarson power transformer, type T- 5822, 
Q; 

* One high -fidelity concert -type speaker, model 
A -12 D.C., 110 V. field. input impedance ap- 
prox. 2,500 ohms, speaker No. 1 ; 

* One ortho-dynamic speaker, model L-70, 110 V. 
field, input impedance approx. 3,500 ohms, 
speaker No. 2; 

(Continued on page 192) 
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TOMORROW'S RECEIVER 

TODAY! 

NAMMARLUND "SUPER-PRO 
f9 

YOU always wanted a receiver like the 
"Super- Pro." You knew that some day 

somebody would build your ideal receiver 
with revolutionary features which mean PER- 
FORMANCE in capital letters. Features, not 
merely to talk about, but features that DO 
THINGS! 
Don't wait longer. To- morrow's receiver is here 
TO -DAY! 
The nation's leading research laboratories, 
airways, commercial broadcasters, government 
departments, ships and "Hams" have put their 
stamp of approval on the "Super-Pro" by buying it, and coming back for more - 
hundreds of them. 
That endorsement speaks more eloquently 
than any advertisement ever could. 
Not room enough here for details, but you 
ought to have them. You can't afford to let 
an advanced receiver like the "Super -Pro" pass 
you by without getting the real low -down. 

Write Dept. RC -9 NOW! 

HAMMARLUND MANUFACTURING CO., Inc 
424 -438 West 33rd St., New York 

Ól.lh &lill& Ía 

.9n J% <Ito- 

New Radio Profit Guide 
Completely revised -right up to the minute 
-everything in radio -at the right Price. 
Radolek makes money for you. Over 10,000 
Repair Parts -a complete selection of Re- 
ceivers, Amplifiers, Tubes, Tools. Books, In- struments- always in stock -ready for 
speedy shipment to you. You need this big 
Radio Parts Catalog. It's free! Send for it. 
Radolek endeavors to restrict distribution of 
'the Profit Guide to those actively and com- 
mercially engaged in the Radio business. 
I'lease enclose your Business card or Letter- 
head. 

RADOLEK 
613 W. Randolph. Chicago 
send ile the Radolek Radio Profit Guide Fr,, 

Name 

odd e., 
. , r, ie m.m? D Dealer Experimenter t n 
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BE A RADIO EXPERT 
Read Inside Back Cover 

Then Mail This Coupon 

RADIO -CRAFT for SEPTEMBER, 1936 ._ 

1 

J, E. SMITH. President, Dept. 67X 
National Radio Institute, Washington, D. C. 

Dear Mr. Smith: Without obligation, send me the Sample 
Lesson and your free book about the spare time and full time 
Radio opportunities, and how I can train for them at home 
in spare time. (Please write plainly.) 

NAME 

ADDRESS 

AGE 

('I'I'l' STATE 14X Lass 
64 pages add this book to your technical library 

ABC of AIR CONDITIONING 

50c 
Post- 
paid 

by Paul D. Harrigan 
rrlloBE who are first becoming interested In the fertile field of Air Condi- t tinning will find in this book all the fundamental principles which under- 
lie the practical systems in use ruder. 

The book contains also step-by -step description of the different types of 
refrigerating systems, humidifying and de- humidifying methods, air filtering 
unit and healing plants In Air Conditioning nstallatlone in use today. 

The man who wishes to learn about Air Conditioning will do well to start 
with this comprehensive book. 

Brief outline of contents: 
The Future of Air Conditioning; Uses and Benefits of Air Conditioning: 

Elementary Refrigerating Systems: Tykes of Winter and Summer Air; 
Conditioning Installations and their Operation; Service and Control Applied 
to Air Conditioning Systems; Ventilation Data for Air Conditioning; DeMI- 
tlons Used in Air Conditioning; Air Conditioning Rooks. 

Send fifty cents In stamps, money order or coin for your copy 
of the ABC of Air Conditioning -It is sent postpaid upon re- 

ceipt of your remittance. 

GERNSBACK PUBLICATIONS, Ina, R Hudson Street, New York, N.Y. 
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Aelloy Transformer Co., Inc. 
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(While every precaution is taken to insure 
accuracy, we cannot guarantee against the 
possibility of an occasional change or omis- 
sion in the preparation of this index.) 

Please Say That You San' It in RADIO -CRAFT 

DIRECT -IMPEDANCE 
AMPLIFICATION 

(Continued front page 191) 

*Seven 4 -prong wafer sockets; 
*Three 5 -prong wafer sockets; 
*Six 6 -prong wafer sockets; 
One small 7 -prong wafer socket: 

*Three large 7 -prong wafer sockets; 
Five type 5s tube shields ; 

'three Sylvania type 5S tubes, VI, V3, V4; 
((ne Sylvania type MT tube, V2; 
One Sylvania type 55 tube, V5; 
One Sylvania type 56 tube, VG; 
Two Sylvania type 80 tubes, V7, Vtl; 
One Sylvania type 5Z3 tube, V14 
Three Sylvania type 59 tubes, VS, V9, V10; 
Two Sylvania type 2A5 tubes, V12, V13; 
One chassis, 10 x 20 x 3 ins., unit 1; 
One chassis. 10 x 9 x 3 ins., unit 2; 
One chassis 10 x 7 x 3 ins., unit 3; 
Two 90- series plugs, 5 prongs; 

Four 90- series plugs, 4 prongs; 
One fuse block, grid clips. cable, etc. 

Names of manufacturers will be sent upon 
receipt of a stamped and self -addressed envelope. 

THE LATEST 
RADIO EQUIPMENT 

(Continued from page 159) 

COIL ATTACHMENT ADDS SHORT- 
WAVES TO ANY SET (I 120) 

ADDING this little coil to a T.R.F. broadcast 
receiver to shown in the schematic circuit 

enables receivers designed only for the regular 
200 to 550 meter band to include the 75 to 200 
meter short -wave band. The coil measures only 
94 x ?G -in. dia. One coil is required for each 
tuned circuit, in a T.R.F. receiver. 

NEWEST IRON -CORE R.F. COILS 
(I121) 

ANEW 2 -coil I.F. transformer has been devel- 
oped as a remedy for the instability of align- 

ment and mechanical shifts of capacity which 
have been inherent in many previous designs of 
condenser- trimmed I.F. transformers. The new 
transformer (designated Type P by the manu- 
facturer) is here shown in phantom and schema- 
tically at A. The iron cores of the primary 
and secondary coils of the transformer are adjust - 
able with a screw thread, and the inductance 
values are not affected by vibration, humidity, or 
temperature changes. 

Fixed sealed condensers are permanently con- 
nected across the inductances. High -gain and 
narrow band width characterize these trans- 
frmers. 

ANEW 3- circuit continuous flat -top band - 
expansion I.F. "transformer" is the latest 

development for obtaining selective band expan- 
..ion in an economical and efficient manner. (The 
unit L designated as the D -101. and is shown in 
phantom and diagram at R. 

The new transformer uses iron cores in 
all 3 coils. The center inductor of this 3- circuit 
transformer may be rotated with respect to the 
other 2 inductances. varying the selectivity while 
retaining a flat -topped, steep -sided characteristic 
through all degrees of band -width expansion 
with no appreciable loss in gain. 

The selectivity may be controlled by a knob on 
the panel of the receiver. by attaching a suitable 
link mechanism to the center shaft which pro- 
jects through the shield can (which measures 
2 x 2 x 4 ins. high), as shown. 

While this transformer has 3 trimmer conden- 
crs, the initial adjustment is made in the same 
manner as in the case of an ordinary trans- 
former, that is, merely by peaking each tuned 
circuit at the intermediate frequency. The user 
is then given the option of high fidelity or split - 
channel selectivity by manipulation of the selec- 
tivity control on the panel. So effective is this 
method of selective band expansion that audio 
tone controls can be dispensed with in 1937 re- 
ceiver designs, since high A.F. attenuation may 
be secured through this means of control of 
side -band amplification. 
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YES 
I'll take your training. 
That's what S. J Elbert 
said. He is making good 
money and has found suc- 
cess in Radio. 

4A when haid: 

I will Train You at Nome in Spare Time 

for a GOOD JOB IN RADIO 

I'm not interested. That's 
what this fellow said. To- 
day he would be ashamed 
if I gave you his real 
name. 

These two fellows had the same chance. 
Each clipped and sent me a coupon, like the 
one in this ad. They got my book on Radio's 
opportunities. 

S. J. Ebert, 104 -B Quadrangle, University 
of Iowa, Iowa City, Iowa, saw that Radio 
offered him a real chance. He enrolled. The 
other fellow, whom we will call John Doe, 
wrote that he wasn't interested. He was 
just one of those fellows who wants a better 
job, better pay, but never does anything 
about it. One of the many who spend their 
lives in a low -pay, no future job, because 
they haven't the ambition, the determina- 
tion, the action it takes to succeed. 

But read what S. J. Ebert wrote me and 
remember that John Doe had the same 
chance: "Upon graduation I accepted a job 
as serviceman, and within three weeks was 
made Service Manager. This job paid me 
$40 to $50 a week compared with $18 I 
earned in a shoe factory before. Eight 
months later I went with station KWCR as 
operator. From there I went to KTNT. Now 
I am Radio Engineer with WSUI. I cer- 
tainly recommend the N. R. I. to all interest- 
ed in the greatest field of all, Radio." 

Get Ready Now For Jobs Like These. 
Many Radio Experts Make 

$30, $50, $75 a Week 
Do you want to make more money? Broad- 
casting stations employ engineers, opera- 
tors, station managers and pay up to $5,000 

Get My Lesson on Radio 
Servicing Tips FREE 

I'll prove that my Training gives practical, mores- making 
information ; that It is eus) to understand -that It is just hat you need to master Radio. My sample Ie,son text. 
"Radio Receiver Troubles -their Cause and Remwty" 

n long list of Radio 
receiver, troubles in A. C.. 
D.C.. hat tety. universal. 
auto. T.R.F.. li per-het - 
ereatle. all -ware, and 
other tsprs of ,el, and a 
irons reference system 
gives you the pi-Amide 
cause and a quirk way to 

locate and remedy these 
set troubles. A special 
section Is devoted to t - 

eelvir check -up. align- 
ment. balancing. neutral- 
ising and tune Ing. Get 
this lesson Free. No obli- 
gation. Just mall coupon. 

"I WANT TO HELP 
YOU. If you are 
earning less than $30 
a week I believe I 

can raise your pay. 
However, I will let 
you decide that. Let 
me show you what I 
have done for others, 
what I am prepared 
to do for you. Get my 
book, read it over, 
and decide one way 
or another." 

J. E. Smith 

a year. Spare time Radio set servicing pays 
as much as $200 to $500 a year -full time 
Radio servicing jobs pay as much as $30, 
$50, $75 a week. Many Radio Experts own 
their own full time or part time Radio busi- 
nesses. Radio manufacturers and jobbers 
employ testers, inspectors, foremen, engi- 
neers, servicemen, paying up to $6,000 a 
year. Radio operators on ships get good pay 
and see the world besides. Automobile, 
police, aviation, commercial Radio and loud 
speaker systems offer good opportunities 
now and for the future. Television promises 
many good jobs soon. Men who have taken 
N. R. I. Training are holding good jobs in 
all these branches of Radio. 

Many Make S5, $10, $15 a Week Extra 
in Spare Time While Learning 

Practically every neighborhood needs a good 
spare time serviceman. The day you enroll 
I start sending you Extra Money Job 
Sheets. They show you how to do Radio 
repair jobs that you can cash in on quickly. 
Throughout your training I send you plans 
and ideas that have made good spare time 
money for hundreds of fellows. I send you 
special Radio equipment and show you how 
to conduct experiments and build circuits 
which illustrate important Radio principles. 
My training gives you valuable, practical 
experience while learning. 

Get My Free 64 -Page Book Now 
Mail the coupon now for "Rich Rewards in 
Radio." It's free to anyone over 16 years 
old. It describes Radio's spare time and full 
time opportunities and those coming in 
Television; tells about my Training for 
Radio and Television; shows you actual 
letters from men I have trained, telling 
what they are doing and earning; tells 
about my Money Back Agreement. MAIL 
THE COUPON in an envelope, or paste it 
on a penny postcard -NOW! 

J. E. SMITH, President 
National Radio Institute, Dept. 6JX 

Washington, D. C. 

I J. E. SMITH, President, Dept. 6JR 
National Radio Institute. Washington, D. C. 

I Dear Mr. Smith: Without obligation, send me the Sample 
Le-son and your free book about the spare time and full time 
Radio opportunities, and how I can train for them at home I. 
in spare time. (Please write plainly.) 

NAME 
I 
I ADDRESS 

CITY STATE 14X L_.--- __-- ____------ ____- - -Saa J 

AGE 

If you do not want to cut this cover, use special coupon on opposite page. 
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WHAT IS FOCUSED TONE? 
It is G.E.'s new radio circuit that AUTOMATICALLY and 
VISIBLY shifts itself into hair -line tuning - perfect tone. 
It is the new G -E Colorama Dial that changes from red to 
green to tell you that your program is perfectly tuned. 
It is the Personalized Radio with the custom- tailored dial - 
your own local station letters flash on when you tune in. 
It is Silent Tuning - you can switch from one program to 
another without a single squeal, squawk, or screech. 
It is the combination of all the new and revolutionary G -E 
Radio inventions and developments -G -E Metal Tubes; G -E 
Sentry Box; G -E Stabilized Dynamic Speaker; G -E Sliding - 
rule Tuning Scale; G -E "V- doublet" All -wave Antenna - 
which give you the finest, truest tone of any radio ever built - that's Focused Tone! Only the new G -E gives it to you - 
AUTOMATICALLY! - VISIBLY! - INSTANTLY! - 
every time you tune in. 

WATCH FOR YOUR LOCAL 

G -E RADIO DEALER'S DISPLAY 

GENERAL ELECTRIC 

7reuleal7o-x- ade» 
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN. 


