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NOW GOUARANTEED GENUINE 
PHILCO PARTS kPTS 

P LCo 
TONE CONTROL 

TONE CONTROL KIT 
Part Number 7708 -Eight 
standard four point tone 
controls corn ol,to with mount- 
ing nuts. Net dealer price 
32.12. 

PHILCO RESISTORS 
o 

*ig 

RESISTOR KIT 
Part Number li:,66.A -Twen- 
ty -five Philco resistors. stand- 
ard Ft.M.A.eolor coded. ranging 
Irons 10110 al ms to 4 megeh ms. 
Net dealer price 53.ó7. 

P LCO 
VOLUME CONTROLS 

(1 l*1 (9). 
FOR ALL RADIOS 
At Less /i Than the 

Cost of 

Ordinary 

Parts of 

Doubtful 

Manufacture 

VOLUME LON f ROL KIT 
Part Number 753.4 -Com- 
plete with s assorted vol. 

ontrols. mounting nuts 
a t nd washers. Nt dealer 
price 53.30. 

BY-PASS CONDENSERS 

DV -PASS CONDENSER KIT 
Part Number 7540-F ifteen 
by -pass ,ndensers ranging 
from .01 cMfd. to .18 Mfd. 
Complete with unting 
screws. Net dealer price 51.77. 

's,. 
MIME 

MICA CONDENSER KIT 
Part Number 7452 -Ten mica con- 
densers ranging in capacity from 
.00005 Mfd. to .903 Mtd. Net 
dealer price 51.29. 

l'IIILAUC1.Pllln u ic si.l I: u I I ucl t tUllr.,\Y 

hliiSO 

Here are the popular 
Philco Parts Kits which 

every Serviceman, Deal- 

er, and experimenter 
needs.... The same high 

quality pit-is used in 

Philco Radio are now 

available for service 
replacements on all 

receivers. 

0A-eae an 
Flan tt nrouner t4 ROm arrtelvl 

Parl Slatrltalrorn. 11 Ornat J e St.. a ,.. ',t 
Y are to. n o e: ten ee :111 rev. sneers cte ¡ stler 

This letter is sour guarantee of the anOnes tionanle genu- 
ineness of our Phileo Parts, ito lading unrivaled Philco 

Balanced Tube.. 

FILL IN POSTAL AT REAR OF 

BOOK for catalog showing Lower 
Prices on Quantity Shipments. 

If ordering at the same time, in- 

close postal in envelope together 
with cash or money order. 

PHILCO BALANCED TUBES ( 
Entire Line, including the NEW HIGH EFFICIENCY TYPE which improve the 

tone, increase the power, yet consume less current. 

Philco Balanced Tubes better the reception of ANY radio. Quick -heating, 

powerful, and long lasting. 

TYPICAL EXAMPLES OF SPECIAL PRICES ON PHILCO BALANCED 
. . . Similar discounts on all other numbers. 

No. Req. Spec. No. Reg. 

TUBES 

Spec. 
$0.64 

.8I 

.SI 

.52 

ANY PHILCO PART SHIPPED TO YOU 

PARCEL POST AT THE LOWEST PRICE 

large 
rttl,t 

N. 
applit ariun 

PHILCO OFFICIAL PARTS DISTRIBUTOR 
6 -8 Great Jones St., New York, N. Y. 
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LEARN RADIO 

PAYFORfiFRYOUGRADUATE 

I am making an offer that no other school has dared to do. 
I'll take you here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 

i your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves fof a real job so 
they won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 

N IO WEEKS! 

A scene in the big, busy Radio Shops at Coyne. Here you see 
fellows working on real Radios-not reading about them from 
books or lessons. This is THE way to prepare for the big - 

money field of Radio! 

TELEVISION and TAlKING PICTURES 
Television is already here ! Soon there'll be a demand for THOUSANDS of TELEVISION 

EXPERTS ! The man who learns Television now can have a great future in this great new 
field. Get in on the ground -floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow ! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 

PREPARE NOW and be 
ready for Radio's many 

opportunities 
Forget pay -cuts -lay- offs -unemployment! Don't bo tied down to 
an untrained man's future. You NEED TRAINING IN A FAST - 
GROWING MONEY- MAKING TRADE. Here's your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way -not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you'll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP! 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually transmit your own Television programs over our mod- 
ern Television equipment. You work on real Talking Picture 

machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don't waste time on useless 
theory. We give you the practical training you'll need -in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 
You get Free Employment Service for Life. And don't let lack 
of money stop you. dany of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingistested -proven beyond all doubt. You can find out every- 
thing absolutely free. Just mail coupon for my big free book! 
H. C. LEWIS, Pres. RADIO DIVISION Founded I399 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 13-8H, Chicago, Ill. 

Mail Coupon Today for All the Facts 
w 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
50o S. Paulina St., Dept. 13.8H, Chicago, Hl. 
Dear Mr. Le is: Scud mo your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
special offer of allowing me to pay for training on easy monthly 
terms after graduation. 

Name 

.l ddress 

City State 
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IN OUR NEXT FEW ISSUES: 
THE "TRAUTONIUM," A NEW MUSICAL RADIO INSTRUMENT. 

Complete details for the construction of this electrical musical in- 
strument o{ exceptional usefulness will be described in this 
magazine for the first time in this country. This instrument may 
be connected to any radio set and is capable of imitating any 
musical instrument from a bass drum to a piccolo. 

HOW TO ADVERTISE. This is an unusual article on radio advertising 
for the Service Man. It is not the ordinary array of stereotyped 
material that finds its way into radio literature, but represents the 
findings of a man whose job it is to know what advertising is best 
for the Service Man. 

A LONG -WAVE TUNER CHASSIS. Complete constructional data 
of a tuner chassis for the longer wave lengths -from 550 to 2,000 
meters -which can pick up foreign broadcasts from this country. 
This receiver has actually been used for several months and is not 
merely speculative material -it's practical. 
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It's What's BEHIND the 
This special SCOTT- 
designed precision in- 
strument, found in no 
other laboratory. 
matches oscillator coils 
with the antenna with 
which they are used. 
So delicate that each 
coil is matched to its 
antenna within % of a 
single turn of wire. 

The SCOTT Research 
Laboratory is con - 
stantly engaged in test- 
ing and experimenting 
to discover new ways 
and means of assuring 
SCOTT ALL- WAVE 
IIELUX E owners bet- 
ter reception, finer tone 
and a higher degree of 
satisfaction with their 
sets. 

Within a carefully 
shielded room, from 
which all outside dis- 
turbancesareexcluded, 
SCOTT receivers are 
tested on signals sent 
within the laboratory 
from very latest typo 
GR standard frequency 
generator and a GR 
audio oscillator. 

Here is how resistors 
in SCOTT receivers 
are tested, to assure 
fine tone, fine tuning 
and super sensitivity. 
The delicacy of these 
testing inst ruments de- 
tects variations of V, 
of l';' from proper rat- 
ings. The SCOTT 
standard for accept- 
ance demands perfec- 
tion. 

In this electric oven 
the "climate" is baked 
out of SCOTT trans- 
formers. After every 
iota of moisture is 
baked out, the parta 
are treated so that they 
will alwaysdeliver per- 
fect service in any cli- 
mate from that of the 
Arctic to the humid 
heat of the Tropics. 

that makes it 
THE WORLD'S FINEST RADIO RECEIVER 

'Round -the -world reception guarantee ... unparalleled tone fidelity 
... super -selectivity ... true single dial control on all reception between 
15 and 550 meters ... no plug -in or tapped coils ... the whole radio- 
wise world is talking of the sensational performance of this new 
SCOTT ALL -WAVE DELUXE! 

Perhaps you've wondered ... perhaps you, too, have questioned how 
such performance could be secured. 

To know, you must look behind the scenes. You must see the 
infinite care, the accuracy, the micrometer- measured exactness, with 
which specially trained craftsmen build these receivers in the way that 
all fine things are built ... by hand! 

Still farther back you'll find super- careful selection of every part 
that goes into every SCOTT receiver. Tested again and again . . . 

coils, condensers, transformers -every single part must meet the most 
rigid specifications by trial on delicate instruments infinitely more 
revealing than any human judgment. 

No mass -production methods here -no slap -bang assembly of "good 
enough" parts. Every step in the construction of a Scott receiver is 

one of care and deliberation, taken by an expert. 

No wonder the completed receiver is a "world -beater." No wonder 
more than 19,000 logs of foreign reception on Scott receivers have 
been sent to us since January 1st, 1932. No wonder Scott receivers 
have held world's record distance reception honors for more than 
six years. The whole story of SCOTT laboratory technique in radio 
receiver construction is a fascinating one. You should have it, to know 
how fine things are made. And the more you learn, the more you will 

marvel that such quality can be had at such moderate cost. Send for 
the whole story NOW! 

Get our newly published brochures, "The Creation of a Master- 
piece," and "PROOF of Consistent Foreign Reception." They will tell 
you what real radio performance is ... and PROVE that you get it 
from a SCOTT ALL -WAVE DELUXE. 

E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave., Dept. C -13, Chicago, Illinois 

RADIO -CRAFT for JANUARY, 1933 

SEND THIS COUPON FOR PROOF 

Name 

Address 

Town 

E. H. SCOTT RADIO LABORATORIES, INC., 
4450 Ravenswood Ave., Dept. C-13, Chicago, Ill. 

Send me your two new brochures that tell how and why SCOTT 
ALL -WAVE DELUXE Receivers out -perform all others. This 
is not to obligate me in any respect. 

State 
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:1;;;;, More Money 

Broadcasting 
stations employ trained 

men for jobs paying up to $3,000 a year. 

Television -the rooting field of many great opportunities -is covered by my course. 

1 

My book, "Rich Rewards in Radio," gives you lull infor- 
mation on the opportunities in Radio and explains how I 
train beginners at home to become Radio Experts and experi- 
enced service men for better Radio jobs -better pay. Its 
free. Clip and mail the coupon NOW. Radio's amazing 
growth has made hundreds of fine jobs which pay $50, $60, 
$75, and as much as $100 a Neck. Many of these jobs lead 
to salaries as high as $125 and $150 a week. 

Radio -the Field with a Future 
Once or twice in a man's lifetime a new business is started 

in this country. You have seen how the men and young men 
who got into the automobile, motion picture, and other in- 
dustries when they were started had the first chance at the 
big jobs -the $5,0(10, $10,000, and $15,000 a year jobs. Radio 
offers the same chance that made men rich in those businesses. 
It has already made many men independent and will make 
many more wealthy in the future. You will be kicking your- 
self if you pass up this once -in -a- lifetime opportunity for 
financial indep ndence. 

Many Radio Experts make $50 to 
$100 a week 

In the short space of a few years, 300,000 Radio jobs have 
been created, and thousands more will be made by its future 
development. Men with the right training -the kind of train- 
ing I will give you in the N.R.I. Course -have stepped into 
Radio at 2 and 3 times their former salaries. Experienced 
service men as well as beginners praise N.R.I. training for 
what it has done for them. 

Many make $á, $10, $15 a week extra 
in spare time almost at once 

Iffy Course is world- famous as the one "that pays for 
itself." The day you enroll I send you material, which you 
should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will 
show you how to do other repair and service jobs on the side 
for extra money. I will not only show you how to do the 
jobs, but how to get them. I'll give you the plans and ideas 
that have made $200 to $1,000 a year for N.R.I. men in their 
spare time. G. W. Page, 110 Raleigh Apts., Nashville, Tenn., 
wrote me: "I made $935 in my spare time while taking 
your Course." My hook. "Rich Rewards in Radio," gives 
many letters from students who earned four, five, and six 
times their tuition fee before they graduated. 

Get ready for jobs like these 
Broadcasting stations use engineers, operators, station man- 

agers and pay up to $5,000 a year. Radio manufacturers 

Spare time 
set servicing Days 

many N It.T. men $200 to 
$1.000 a year. Full time men make 
as morii as $50, £63. and $75 a week. 

Talking Movies -an invention made 
possible by itadl, employs many well 
trained ]radio men for jobs paying as 
ouch as $75 to $200 a !seek. 

Pollen Departments are 
finding Radio a great aid 
In their stork. Many 
good jobs have been made 
In this new field. 

Sample Lesson 

FREE 
1'11 =end you a Free T. 

,eUpen nun. 

Some of the Jobs 
N. R. I. Trains 

Men For 
Itnek ast Engineer 
Maintenance Man in 

Broadcasting Station 
Installation Engineer n . 

Broadcast Apparatus 
Operator in Broadcast 

Station 
lrcraft Radio Operator 

Operator of Airway 
Beacons 

\ 
rsice Man nn Sound 
Picture Apparatus 

Operator of Sound Flour, 
Apparatus 

Ship Operator 
Service Man on Publie 

Address Systems 
Installation Engineer or 

Public Address System 
Fates Manager fur Retail 

Stores 
Service Manager for Re- 

tall Stores 
Auto Radio installation 

and Scrute Man 
Television Broadcast 

Operator 
Set Servicing Expert 
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for You in Radio 
to get into Radio quickly 
how to het better jobs - better pay 
(Bezel_ 
7344rof 

S400 Each Month 
"I spent fifteen years a 

travelling salesman and 
making good money. was 

but could see the opnor- 
lunitles In Radio. Relieve 
me. I am not sorry, for 
I have made more money 
than ever before. I hate 
made antra than $ lo, 
each month and It real Is 

was your course Mal 
brought nie to this. I 
can't say too much for 
your school." J. G. Dahl- 
stead, Radio Station RYA. 
San Franca srn. CaL 

Radio Service 
Man Doubles 

Salary 
1 spent 13 ye .r 

building and repaI 
Radios. but felt I 

refresh lily Illeri 
learn ah not Jet. 

I had o -era oke.1 
completion. I 
pointed Service NI 

of Parks & 111111, and 
lmnmediatels t -.id . 

cost alid 
stol'. I , 

full credit t 

in the Radin Gabe u 

mein at ely Increased 
earnings IOI';." .1. 

ilel.aurine. 1311 Gut Ifor.1 
Ave., Baltimore. Md. 

From Ste to SSo 
a week in spare 

time 
"Ina >i . being - 

pin)r,l b. tie Power l 
Light t'mnpamy to ttlitt 
Radio interference Il list 
district. which is a very y 

gm.l position. I have u 

service Luh s,ras of my 
ow that nets me from 

$111 to $50 a week in 
spare tine. I owe all my 

to the 
tt 
National 

Radios In statute. as I w 

only a common factory 
worker before taking th, 
course." IL L. Pence 
012 W. High Street 
Piqua, Ohie. 

employ testers, inspectors, foremen, engineers, service 
men, buyers, and managers for jobs paying up to 
$6,000 a year. Radio dealers and jobbers (there are 
over 35,000) employ service men, salesmen, buyers, 
managers and pay up to $100 a week. Radio oper- 
ators on ships enjoy life, see the world, with board 
and lodging free, and get good pay besides. Talking 
pictures pay as much as $75 to $200 a week to men 
with Radio training. There are hundreds of oppor- 
tunities for you to have a spare time or full time 
Radio business of your own -to be your own boss. 
I'll show you how to start your own business with 
practically no capital -how to do it on money made 
in spare time while learning. My book tells you of 
other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

You can learn at home in your 
spare time to be a Radio Expert 
Ilold your job. There is no need for you to leave home. 

I will train you quickly and inexpensively during your spare 
time. You don't have to be a high school or college graduate. 
My Course is written in a clear, interesting style that most 
anyone can grasp. I give you practical experience under 
my 50 -50 method of training -one -half from lesson books 
and one -half from practical experiments with equipment given 
without extra charge. This unique and unequalled method 
has been called one of the greatest developments in corre- 
spondence Radio training. N.R.I. pioneered and developed 
it. It makes learning at home easy, fascinating, practical. 

Learn the secrets of Short Wave, 
Television, Talking Pictures, 

Set Servicing, Broadcastitg 
I'll give you more training than you need simply to get 

a job -I'll give you your choice, and not charge you extra 
either. of my Advanced Courses so that you may SPECIAL- 
IZE in these subjects -(1) Television, (2) Set Servicing 
and Merchandising, (3) Sound Pictures and Public Address 
Systems, (4) Broadcasting, Commercial and Ship Radio 
Stations, (5) Aircraft Radio. Advanced specialized training 
like this gives you a decided advantage. 

Your Money Back 
if you are Not Satisfied 

I will give you an agreement in writing, legal and binding 
upon this Institute, to refund every penny of your money 
upon completing my Course if you are not satisfied with my 
lessons and Instruction Service. The resources of the 
National Radio Institute, Pioneer and World's Largest Home- 
Study Radio School, stand behind this agreement. 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 

My course is not all theory. ill slow you 
hmv to use my special Radio Equipment for con- 
ducting experiments and building circuits which 
Illustrate Important principles used in such well- 
known sets as Westinghouse. General Electric, 
I'tdlro, II.C.A., Victor, alajest ir, and others. 
You work out with your own hands many of the 
things you read in our lesm books. This 50 -50 
method of training makes learning at home easy. 
Interesting, fascinating. intensely practical. You 
learn how sets work. why they work, how to make 
them work when they are out of order. Training 

like this show. up In your 
pay envelope -when you gradu- 
ate you have had tr dning and 
experience- you're not simply 
larking for a fob 'where you 

can get experience. 

1CIth N.B.I. equipment you loam to build and thor- 
.1ghh understand set testing equipment -you ran use 

N. lit. equipment In your spare time service work for 
extra money. 

I have doubled 
and tripled the 
salaries of many. 
Find out about 
this tested way 

BIGGER 
Rt rp ,Nut PA 

Get 
a Jets 

th wf a rï 

Find out what Radio offers you :Futur 
Get my book AT ONCE 

One coy of my valuable 64 -page book, "Rich Rewards 
in Radio, is is free to any resident of the U. S. and Canada 
over I5 years old. It has started hundreds of men and 
toting men on the road to better jobs and a bright future. 
It has shown hundreds of men who were in blind alley jobs, 
how to get into easier, more fascinating, Letter paying work. 
It tells you what my graduates are doing and making, where 
the good jobs are in Radio, what they pay, how you can 
quickly and easily fit yourself to be a Radio Expert. The 
Coupon will bring you a copy free. Seal it at once. Your 
request does not obligate you in any way. ACr NOW. 

J. E. SMITH, President 
Dept. 3AX, National Radio Institute 

Washington, D. C. 

Mr. J. E. SMITH, President 
National Radio Institute, Dept. 3AX, 
Washington, D. C. 

Bear Mr. Smith: I want In take advantage of 
your Special Offer. Send me "A Itlyd'e Eye View of 
ltadld' and your hook. "Itleh Rewards in Radio," 
tt h Rh points out the opportunities for .pare time and 
full time Jobs In atadlo and your fanmus 50 -511 method 
of training men to become Radio experts through 
home study. I understand this request places mo 
under no obligation. 

RADIO -CRAFT for JANUARY, 1933 

Name 

.4ddress 

City State 
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adio ra READERS' BUREAU 
On this page are listed manufacturers' catalogs and booklets, 
chosen because they are of interest fo readers of RADIO- 
CRAFT. You can obtain copies FREE by using the coupon below. 

6. CLAROSTAT CONTROL. HANDBOOK. A large 
3.2 -page book containing detailed specifications 
of volume controls, attenuators, constant -im- 
pedance controls, phonograph pickup faders, tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, together 
with valuable circuit -design data. Contains many 
diagrams and charts, and a guide of replace- 
ment volume and tone controls for many com- 
mercial receivers. Cla rostet Manufacturing Com- 
pany, Inc. 

6. MEASURING RESISTANCE BY T DEFLECTION 
Manion. The conventional method for the meas- 
urement of resistance involves the use of the 
Wheatstone bridge, a costly piece of apparatus. 
However, there are other methods which provide 
a fair degree of accuracy, enough for all prac- tical purposes. The least expensive is the de- 
flection method, which makes use of popularly 
priced milliameters and fixed resistances. This 
bulletin describes the method completely, and 
should he very useful to Service Men and ex- 
perimenters with limited meter equipment. 
Shaticross Manufacturing Company. 

8. ELECTRAD PRODUCTS. Descriptions of the full line of Electrad volume controls, voltage 
dividers, vitreous resistors, Truvolt adjustable 
resistors, amplifiers and other devices for radio 
and electrical applications. Among other di- 
agrams, it includes twenty -four circuits showing 
the placement of volume controls in different 
types of broadcast receivers. Electrad, Inc. 

I1. SUPREME INSTRUMENTS. Contains lengthy 
descriptions of the Supreme service instruments. 
including the AAA1 Diagnometer, which is five 
instrumenta in one, the model 90 analyzer, the 
model 40 tube tester and the models 60 and 711 
oscillators. Interesting to the Service Man be- 
cause it tells how his work is facilitated by 
ingeniously -designed test equipment that indi- 
cates the condition of an entire set in a few 
minutes. New test apparatus to take care of 
the new tubes is also described. Supreme In- 
strument Corporation. 

14. STANDARD RESISTOR COLOR CODE. This 
handy little card, measuring three by five inches, 
should be in every Service Man's kit. It illus- 
trates and explains the standard R.M.A. method 
of marking fixed resistances with different com- 
binations of colors to indicate the resistance 
value in ohms. It will save a lot of confusion 
in the field, as most resistors are now marked 
only by color, and do not bear figures at all. 
Lynch Manufacturing Company, Inc. 

19. A BAPTISM OF FIRE. Centralab fixed re- 
sistors are made by forcing a carefully calibrated 
resistance material through a plastic ceramic 
material, and then baking both under terrific 
heat. This booklet describes the manufacturing 
process in detail, and lists the advantages 
claimed for fixed resistors of this type. It is 
interestingly written and illustrated, and makes 
good reading. Central Radio Laboratories, Inc. 

21. READRITE RADIO INSTRUMENTS. This six- 
teen- page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
as descriptions of the full line of popular -priced 
Readrite instruments. Worth having. Readritc 
Meter Works. 

22. How TO TEST PENTODES. This is a reprint 
of an article of the same name that appeared in 
the September, 1931, number of RADIO- CRAFT. 
accompanied by descriptive matter on the 
adapters specified for the purpose. If you missed 
the original article study the reprint; it contains 
much useful data for owners of testers or 
analyzers not already equipped to test pentodes. 
Alden Manufacturing Company. 

25. AEuovox 1932 CONDENSER AND RESISTOR 
MANUAL AND CATALOG. This 48 -page booklet is worth having and saving. In addition to very 
complete specifications on the full line of Aero- 
vox paper, mica and electrolytic condensers, and 
vitreous enamel, carbon and wire -bound resist- 
ors, it contains a great deal of information and 
data on condensers and resistors in general 
which the Service Man and experimenter will be 
able to apply to his everyday problems. Aerorox 
Wireless Corporation. 
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DIIBILIER CONDENSERS. The name Dubilier 
being synonomous with condensers in the minds 
of many people, the latest catalog of Dubilier 
condensers is sure to be of interest to all classes 
s f radio users. This 16 -page booklet describes 
the entire line of receiving condensers and tells 
something of the historical background of the 
company. The special service kit and replace- 
ment units are recommended to the attention of 
Service Men. Included with the catalog is an 
instructive technical article dealing with electro- 
lytic condensers. Dubilier Condenser Corpora- 
tion. 

28. HAMMARLUND PRECISION PRODUCTS. Midget 
variable condensers and their numerous applica- 
tions in short -wave and broadcast receivers are 
discussed in a folder accompanying the complete 
catalog of Hammarlund variable condensers and 
coils. Some excellent circuit kinks are given. 
The catalog contains dimensional drawings of 
the popular Hammarlund midgets which may be 
of assistance to constructors designing small re- 
ceivers. Hammarlund Manufacturing Company, 
Inc. 

55. l'l1ILCO PARTS CATALOG. This new catalog will undoubtedly be of great help to all radio 
Service Men because it contains the only official, 
complete list of the more common replacemen, 
parts used in every l'hilco receiver from the 
very beginning of the company to the present 
time. The manufacturers are anxious to co- 
operate with Service Men and offer this catalog 
to all who want it. Philco Radio & 7'eterision 
Corp. 

63. Tits AKAFONNER. The Akaformer, de- 
scribed in this folder, is a coupling device that 

hooks right on to the aerial wire, and connects 
to the set through a shielded down lead. The 
combination tends to reduce noise in the set 
picked up by the usual lead in, which, running 
along the side of the building, is more readily 
affected by elevator motors, vacuum cleaners, 
dentists' drills and other electrical machinery 
than the flat top section of the aerial proper. 
The device is inexpensive and is easily installed, 
and is thereby a very profitable item for Service 
Men located in districts where artificial noise is 
very troublesome. Amy, Aceres & Ring, Inc. 

64. SYI.VA NIA RADIO TUBES. So many new 
tubes have appeared during the past several 
months that tube charts printed as recently as 
the Spring are incomplete and therefore of little 
value for reference purposes. Readers desiring 
new and complete charts for their shop wall will find the new Sylvania chart very desirable. It measures 11 by 17 inches when unfolded and 
shows bottom views of the tube bases in addi- 
tion to full average characteristics of old tubes 
slating back to the 199 and 200A and all the new 
tubes including the latest 6.3 and 2.6 volt types. 
Special mention is made of the 66, 67, 58, 46. 
and 82 tubes; complete data are also given on 
the 38, 41, 69, 42 and 44. Hygrode Sylvania 
Corporation. 

66. WHOLESALE RADIO SERVICE CATALOG. The 
1932 Spring and Summer Radio Catalog of the 
Wholesale Radio Service Company is the kind 
of catalog the radio Service Man and experi- 
menter will carry around with him all the time 
in his back pocket. Measuring 7 by 1014 inches 
and containing 100 pages, it is one of the most 
complete catalogs we have ever seen. It includes 
everything from soldering lugs to all -wave com- 
binations. and is of particular value to the Serv- 
ice Man because of its handy lists of replacement 
parts for standard receivers. Wholesale Radio 
Servire Company. Inc.. 

SAMSON MICROPHONES AND ACCESSORIES. 
The well -known line of Samson "PAM" ampli- 
fiers is now being supplemented by a series of 
high quality microphones and accessories, which 
are described in a bulletin which gives their 
technical characteristics. The first seven "mikes" 
are of the double- carbon -button type. Four of 
these are intended for suspension in the familiar 
ring stand, two are of the hand type. and the 
last resembles an ordinary desk telephone. The 
second group comprises three dynamic micro- 
phones, which use the same unit in different 
forms of mounting. The third and last group is 
a pair of condenser "mikes" designed for broad- 
casting purposes. All these microphones are of 
interest to public address and broadcasting spe- 
cialists. Samson Electric Company. 

80. FLECIT HEIM CONDENSERS. A wide variety 
of fixed condensers, ranging from tiny midgets. 
the size of postage stamps, to heavy transmitting 
units a foot high, are described and illustrated 
in the latest Flechtheim catalog. This is very 
useful for reference in design and service work, 
as it gives the mechanical dimensions and elec- trical characteristics of all models in minute 
detail. A. M. Flrchtheinl & Co. 

81. I. H. C. RESISTOR CATALOG. This sixteen - 
page catalog describes a very complete line of 
fixed resistors for radio purposes. It includes 
full performance characteristics, so that a Serv- 
ice Man or an experimenter with a particular 
requirement in mind can select exactly the right unit for his purpose. A section in the back 
contains valuab:e data on the conversion of 
milliameters into ohmmeters and voltmeters, and 
on the extension of voltmeter and ammeter 
ranges. This catalog is well worth saving. hdcrnational Resistance Company. 

82. MILES' BULLerINS. Bulletin J features 
midget and lapel microphones, home broadcast 
units and portable group -address amplifiers. The 
use of a lapel "mike" for faking in announce- 
ments on the family radio receiver is suggested 
as a home entertainment stunt. Bulletin M 
deals with simple private communication sys- 
tems, for which there are big possibilities in 
offices, factories, homes etc. Miles Reproducer 
Co. 

84. POSTAL TUBE CHART. Service Men and 
others who have been confused by the recent 
avalanche of new tubes will welcome this large chart, which shows the pin arrangement and socket connections of the latest types. It is very handy for reference purposes in the shop or out in the field. Postal Radio Corp. 

85. CONTINENTAL SUPPRESSORS. This special bulletin describes suppressor resistors and con- 
densers for automobile ignition systems. Some valuable suggestions for installing the devices 
and for eliminating interference are given. The 
method of using suppressors on a typical igni- tion system is illustrated. Continental Carbon Inc. 

89. MICROPHONES. A complete line of micro- 
phones and accessories for amateur, public ad- 
dress and broadcast station use is described and illustrated in a handy four -page pamphlet. The "mikes" range from small hand units to large 
condenser models containing two stages of amplification. .Sound Engineering Corporation. 

90. THE DECIBEL. The theory, derivation and 
use of the decibel, the universally employed unit of electro- acoustics, are simply explained in an excellent folder issued for the benefit of workers 
in the sound field. If you have found the term confusing you will benefit greatly by reading this clear treatise. Elsrrrical .Sound Instihdc, Inc. 

RADIO-CRAFT 5.90 
Readers Bureau 
96 -98 Park Place, New York, N. Y. 

Please send me free of charge the fol- lowing booklets indicated by numbers 
in the published list above: 
No. 

Name 

Address 

City State 
(Please check the following) 

I am 
(1) Service Man (2) Experimenter 

(3) Dealer (4) Jobber 
(5) Radio Engineer 

(6) Licensed Amateur 
171 J Professional or Amateur Set 

Builder 
This coupon will not be honored unless you 

check off your classification above. 
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Super Power 
GITAI[ANTEF.S 

76 You Cvery73it of PeformancePossible 
clinderPrevailing atmospheric Conditions 

BRING 

Lincoln De Luxe 
CIZ Ware Superheterodyne 

15 TO 550 METERS 
With undistorted amplification made possible 
thru Lincoln's foresight in development of new 

triple push pull detector and audio system. 

Automatic Volume Control 
Signal Indicator 

Four High Gain I. F. Stages 

THE WORLD RIGHT INTO YOUR HOME 
with proven equipment used by the MacMillan Polar Expedi- 
tion, Commercial Experts and Individuals the world over. 

SUPER POWER of the New Twelve -Tube 
Lincoln DeLuxe SW -33, coupled with 

the new Lincoln developments, guarantees 
to you real radio reception of unlimited 
distance. 

If you have never tuned the new Lin- 
coln you have missed the treat of your 
life. 

Just tune to a European station which 
ordinarily fades completely out at times, 
and note how the Lincoln new automatic 
volume control holds the signal at a per- 
fect level. 

Watch the signal indicator register the 
weakest signal, and then tune to the exact 
center of the carrier wave with absolute 
precision. 

When you wish to tune late at night, 
open up the sensitivity control wide, and 
reduce volume control or whisper. 

Throw in the 53 to I ratio on the dial 
for ease in tuning high frequencies. 

Open up the volume control to the limit 
and shake the floor with the tremendous 
amplification, without distortion. 

Listen to the heavy bass vibratory notes 
produced by the use of the push -pull de- 
tector followed by two stages of push -pull 
audio and reproduced in the finest audito- 
rium type speaker we can procure. 

Note the high sensitivity provided by 
four tuned stages of intermediate ampli- 
fication -just tune in a foreign station - 
you will want the volume control opened 
only a few degrees. 

Just note what a recent Lincoln owner 
in Java (a country with extremely bad 
weather conditions, and mineral deposits, 
making high noise intereference) says about 
the new Lincoln: "Foreign stations come in 
very loudly. Paris. Rome, Zecsen, Konig- 

swusterhausen, Chelmsford and a score of 
other European stations come in clearly; 
Sydney, Queensland and Melbourne from 
Australia can be received with great vol- 
ume; JIAA from Japan is consistently 
heard, while Pittsburgh and Schenectady 
have been received. Also on the broad- 
cast band daily reception can be had from 
several European stations, Japan. Manila 
and China. I have heard of no other set 
that can equal your Lincoln." 

Owners of the first Lincoln models are 
still proud of their performance. 

BATTERY RECEIVER uses eleven (I I) 
two -volt tubes, and can be used in con- 
nection with the Air Cell or storage bat- 
teries. 

Mail the coupon for Laboratory informa- 
tion and price. New York City territory 
write Valentine G. Hush, Division Drive, 
Dobb, Fern, N. Y. 

LINCOLN 
Defuxe Receivers 
RADIO -CRAFT for JANUARY, 1933 

LINCOLN RADIO CORPORATION 
Dept. RC -1, 329 S. Wood St., Chicago, 
Please send information on A.C. 

Ill. 
D.C. receivers. 

Name 

Address 

City State 
Priel rranrr .rod addres, plainly 
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4 

KEEP STEP 

WITH RADIO PROGRESS! 
RADIO is one of the real marvels of this modern age. Its 
development has been phenomenal. It is growing, chang- 
ing, evolving new principles which require constant study. 
The demand is for technically trained men -men who keep 
pace with the unfolding revelations of this mighty and 
promising industry. 

The International Correspondence Schools Course in 
Radio, prepared and constantly supplemented by outstand- 
ing authorities in the field, is specifically designed to meet 
the requirements of the radio industry for technically trained 
radio men. The manufacturer, the distributor, the dealer, 
Communication and Steamship Companies, the U. S. Gov- 
ernment, all insist upon up -to -date, expert training. Recog- 
nized for its completeness and practicability, an I.C.S. Radio 
Course provides this training. 

Authorities responsible for the preparation of the I.C.S. 
Radio Course include: H. H. Beverage, Radio Corporation 
of America; George C. Crom, American Transformer Com- 
pany; Keith Henney, author of 'Principles of Radio "; E. V. 
Amy, consulting radio engineer, formerly with R. C. A.; 
H. F. Dart, authority on radio tubes; Julius C. Aceves, 
consulting radio engineer, formerly of Columbia University, 
and others. 

The I. C. S. Radio Course is complete, from the founda- 
tional principles of radio to the most advanced stages, thor- 
oughly and scientifically covering every department of this 
vast industry. It is a modern education in radio, a valuable 
guide of advancement for men engaged professionally in the 
radio business. It also outlines the principles and possibilities 
of television. 

Mark and mail the coupon. We will send you all details. 
This act may be the real beginning of your career in radio! 

INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 6677 
Scranton, Penna. 

Without cost or obligation, please tell me all about the 
NEW RADIO COURSE 

Name 

Street Address 

City Statr 
If you reside in Canada, send thu coupon to the Internatsmut! Correspondence Schools Canadian, 

Ltd, Montreal, Canada 
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"Takes the Resistance Out of Radio" 

Editorial Off ces: 96 -98 Park Place, New York, N. Y. HUGO GERNSBACK, Editor Vol. IV, No. 7, January, 1933 

PROFITS IN THE NEW TUBES 

An Editorial by HUGO GERNSBACK 

THE Radio Service Man has, right now, the greatest 
opportunity to get an additional income with little 
trouble, and with a minimum of sales effort. The radio 
tube manufacturers have been exceedingly good to the 

Radio Servicing trade. They have all worked during 1932 
to bring out such a profusion of tubes as has never been 
put on the market in a similar span of time. The wide - 
awake Service Man is now in a position to take advantage 
of this situation, and if he does not cash in on it, he has 
only himself to blame. 

All he needs to do is to carry with him a few of the new 
tubes when he makes a call. Nine times out of ten, the 
radio set owner is still using the old tubes, and it is not a 
difficult trick to make a sale almost immediately. No high 
pressure methods, and very little sales talk is required. All 
you have to do is to find out the following: 

What stations does the set owner receive poorly now? 
Is the volume satisfactory? Are distant stations received 
with good volume? Is the tone of the set as good as it 
should be ? Do distant and nearby distant stations fade 
badly? These are just a few of many questions that may 
be asked, and almost immediately rectified. 

All the Service Man needs to do is to take the old tubes 
from the set and replace them with the new and modern 
tubes. Let the set owner be the judge. You will find that 
it is not at all difficult to make a sale, because nine times 
out of ten the new tubes with their greater efficiency will 
make the sale for you and get you a satisfied customer. 

Even if you have no service calls, and things are a bit 
dull, you might call up your prospects and tell them that 
you have something new you wish to show them. Frequent- 
ly, the curiosity of the owner will get the better of him, and 
he will allow you to "show him." Then, all you require is a 
few sets of tubes, and the rest will be easy. 

I have listed in the paragraphs below, a few of the old 
tubes which may be replaced almost immediately, without 
major structural changes to the set. It will give the Serv- 
ice Man a good idea of just how important the new tubes 
are, so far as he is concerned, and of his increase in income 
during the next few months: 

227 -These old tubes may be replaced with the new 56 
without any circuit changes. The advantages are smaller 
size bulb; lower filament-current drain (from 1.75 to 1. 
amp.) which is especially useful with poor power trans- 
formers, or where you may want to add more tubes without 
increasing the drain from the power unit. 

224 -This tube may be replaced either by the 57 or 58. 
In some cases it may be desirable to replace the primary 
of the R.F. transformer with one of higher impedance, or 
the set may be worked as is, although not quite as effi- 
ciently. If the 57 is used, the volume control should be 
changed to the cathode -circuit instead of the screen -grid 

circuit, and the socket should be changed to the 6 -prong 
type. By using this tube, the amplification of the set will 
be increased considerably. These tubes are also better 
detectors than the 224. In addition to this, if the 58 is 
replacing the 224, the variable -mu action is also obtained. 
Of course, the sockets must be changed to the 6 -prong type, 
and the volume control placed in the control -grid circuit. 
Another advantage of the use of the new tubes is the lower 
filament- current drain (from 1.75 to 1. ampere). If addi- 
tional tubes are to be added, the total drain from the power 
unit is not increased. 

280 -This is a full -wave rectifier tube. In receivers 
where greater gain must be had to obtain satisfactory re- 
ception, it may be replaced by the new, mercury -vapor 82. 
This tube has an internal drop of only 15 volts which may 
increase the D.C. output voltage as much as 100 volts, in 
some-cases. The increased voltage so secured may increase 
the volume of many receivers. No socket changes are nec- 
essary, but a small R.F. choke (85 millihenries) should be 
connected in the center tap of the high -voltage winding. 

Detectors -Clear reception and high gain are the advan- 
tages to be obtained by the use of the new 55, special de- 
tector tube. This tube is a combination diode detector and 
triode amplifier tube, and is therefore called "Duo -Diode 
Triode." This may be installed in any receiver in place of 
the usual detector tube by merely changing the socket to the 
6 -prong type. A few additional resistors and condensers 
are necessary to complete the job. In the 6.3 -volt line, the 
85 may replace the usual detectors. Corresponding changes 
must be made. 

If so desired, the 29, a special detector tube without triode 
amplification, may be used instead of the usual detectors. 
This tube is equipped with two separate cathodes and grids, 
with but a single plate. It really constitutes two triode 
tubes in one glass envelope. In the 6.3 -volt line, the 69, 
which is identical with the 29, may be used. As before, the 
socket must be of the 6 -prong type. 

D.C. Receivers -For D.C. operated receivers where output 
is of paramount importance, it is desirable to replace old 
type tubes with the new 48. This new tube has many times 
the output of the older 238, and has the added advantage 
that the filament -voltage rating is 30 volts, thus reducing 
the amount of resistance necessary in the filament supply. 
The use of this tube, therefore, requires the revision of the 
filament connections. 

There are, of course, a number of adapters on the market 
now which are required when using some of the new tubes 
enumerated above. These adapters should be carried by the 
Service Man so that he can demonstrate the new tubes to 
the customer right on the spot. There is nothing more con- 
vincing to the set owner than to hear his own receiver per- 
form as he never heard it before. In most cases, the sale 
is made at a good profit, immediately. 
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Fig. A 

A general external view of the meterless tube tester. 
the schematic circuit of Fig. 2 

All notations refer to 

HOW TO BUILD 

THIS $5 

METERLESS 
TUBE TESTER 

S. D. PRENSKY 

simple, regenera- 
tive circuit known 
so well to radio 
men. Since the 
transformer is 
tuned somewhere 
in the audio band, 
a musical note will 

at least) by how low a plate voltage is 
required in order to just make the tube 
oscillate, compared to a good tube of 
the same type under identical operat- 
ing conditions. This is the principle 
upon which our meterless tube tester 
works. 

Now it is not necessary to measure 

NOW, FOR THE FIRST TIME A GOOD 
EVERY Service Man seeks the ideal 

tube tester; and there seem to be 
as many ideals as there are Serv- 
ice Men. Since the ideal tester 

would test all tubes, cost nothing at all, 
have no mechanical and electrical diffi- 
culties, be easy to operate, etc., it could 
hardly be realized with ordinary 
testers. The writer, after considerable 
thought on the subject, has designed the 
wetertess tube tester illustrated in the 
accompanying photographs labeled 
Figs. A, B, and C. 

This tester is not the ideal; but for 
the purpose for which it is intended, it 
approaches the ideal closer than any 
other the writer has seen. This tester 
is capable of testing with extreme ac- 
curacy about 25 commonly used tubes; 
it may be built for approximately 
$5.00; its construction is so simple that 
mechanical difficulties are nil; the cir- 
cuit is a simple audio oscillator, and 
therefore no complicated switching ar- 
rangements are used; its operation is so 
simple "that even a child can operate 
it." 

This is one of the few weterless tube 
testers which gives a quantitative com- 
parison of the characteristics of a tube. 

Circuit Design 

The schematic circuit of the tester is 
based on the simple audio oscillator of 
Fig. 1. The primary of the audio 
transformer A.F.T. is used as a tickler 
and the secondary as the grid coil in a 

be heard in the phones. Note that 
in the diagram shown, there is no "B" 
battery; the "A" supply also serves as 
the "B" supply. If a tube is poor, it 
cannot oscillate and therefore no sound 
will be heard in the telephone receivers. 
Now if a small "B" battery is inserted, 
there is a possibility that the tube may 
oscillate; in other words, the worse a 
tube is, the more "B" battery must be 
used in order to make it oscillate. Ex- 
pressed in another way, the "goodness" 
of a tube is measured (in this tester, 

the "B' voltage every time a test is 
completed. All that is required is a 
potentiometer connected across the "B" 
battery. The tube is inserted in the 
socket and the potentiometer varied un- 
til the tube just oscillates; the position 
of the potentiometer is then noted and 
compared with the position it should 
have for a good tube of the same type. 
In this manner a quantitative measure 
of the "goodness" of a tube is obtained. 
In our tester, the potentiometer is des- 
ignated R3, and has ten taps, from 1 
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Fig. 2 

Complete schematic circuit of the tester. The values of all parts are given in the List of Parts in the 
text. 
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SHORT TO BE 
REMOVED AND 
KEY CONNECTED 
FOR CODE WORK 

B BAT T. 

HEADPHONES 

EXT.'S 
CONNECTIONS 

Fig. B 

A panel view of the tester showing the controls. 

to 10 inclusive. Tap No. 1 is connected 
to the highest voltage and tap No. 10 
to the lowest or the zero point of the 
small "C" battery used as the "B" bat - 
tery. 

The final circuit is shown in Fig. 2. 

Fig. C 
A rear view. The two dry cells are placed alongside one another, from left 

to right, and are supported by the metal straps. 

of the potentiometer R3, which is con- 
nected across the 7.5 -volts available. 
Thus the plate potential is varied, as 
previously described. No adapters are 
needed because a single 4 -, 5 -, and 6- 
prong socket are used, which is suffi- 

METERLESS TUBE TESTER 
Essentially it is the same as shown in 
Fig. 1, but includes the various switches 
and sockets required for easy manipu- 
lation. The location of all the parts 
shown in the diagram is designated by 
corresponding lettering in the photo- 
graphs. 

Description of the Circuit 

Referring to the final diagram, we 
see that two dry -cells labeled "A" bat- 
tery and a single 4.5 -volt "C" battery 
are all the power supply necessary for 
complete operation. The itch of the 
note is not at all important; the resist- 

.' ance R2 is used, not to vary pitch, but 
to adjust the filament potential to a 
"best" value for comparative purposes, 
resulting in a fixed setting for each 
type of tube. There is only one really 
important variable factor -the setting 

tient for all purposes. 
The purposes of the other variable 

units are as follows: switch No. 1 is 
the off -on switch for the tester; switch 
No. 2, which is usually "on," short cir- 
cuits the 10 -ohm resistor R1, except 
when 2 -volt tubes are used; toggle 
switch No. 3, usually in the G position, 
connects the grid prong of the sockets 
(the screen -grid in four -element tubes) 
to the plate of the tube, when thrown 
to the P position. The screen -grid 
clip, S.G., then connects to the cap of 
the tube. Toggle switch No. 4, usually 
in the H position, connects the K prong 
(which usually is the screen -grid in 
pentodes) to the plate of the tube. 
when thrown in the P position. Finally, 
binding posts are placed on the panel 
for a signalling key; since the tube 

(Continued on page 425) 

We believe this simple, low -cost tube tester (which may be fully constructed 
without phones or batteries for less than $5.00) is the most practical tester 

for the Service Man with a small amount of "cash on hand." 

It uses no meters whatsoever, is simple to build and still simpler to operate. 
There is nothing in it to "wear out" or go out of order. In a word, it is 

realization of a dream! 

In seventeen tubes out of eighteen this tester agreed with an expensive 
tester of the meter type -in the eighteenth case, the meterless tube tester 

described here won out! 

Does this convince you? 
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Fig. I 

Elementary circuit of the tester illustrating the 
theory of operation. A simple regenerative circuit 
is employed similar to the type used in ordinary 

tickler receivers. 
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THE LATEST 
RADIO EQUIPMENT 

W. E. ANTENNA SYSTEM 
AN antenna system capable of supply- 

ing 3,000 receiving sets from a 
single antenna has been designed and 
marketed by the Western Electric Co. 
In apartment, or in other multiple 
dwellings, where a number of radio sets 
must be operated from a single 
antenna, some means must be provided 
to properly distribute the signal so as 
to cause the least amount of interfer- 
ence possible. This is accomplished by 
the antenna system pictured in Fig. A, 
below. 

The antenna is connected to a trans- 
mission line running from the antenna 
to the set, this line being connected to 
the antenna through a panel consisting 
of a lightning arrester, a terminal 
strip, and a matching impedance trans- 
former (this latter unit being impor- 
tant in eliminating noise picked up by 
the antenna) ; this unit is shown in (ï) 
of the figure. This transmission line 
terminates in an amplifier panel, shown 
in (2) of the figure. This amplifier 
contains filter units and is capable of 
supplying 750 radio sets; four such 
units may be used on a single antenna. 
The power for the amplifier unit is 
supplied by a special rectifier unit 
shown in (3) of the figure. Finally, 
another impedance matching trans- 
former, shown in (4), matches the im- 
pedance of the line to that of the in- 
dividual sets. 

The impedance matching transform- 
ers are used between the aerial and 
the lead -in, and between the lead -in and 
the set. This subject is covered in an 
article in this issue of RADIO- CRAFT. 

NON -POLARIZED ELECTROLYTIC 
CONDENSERS 

THE Solar Mfg. 
Corp. announces 

the new electrolytic 
condenser, pictured 
in Fig. B, which is 
not polarized - the 
condenser may be 
connected to the line 
in any manner de- 
sirable. This is ac- 
complished by using 
two coated anodes 
and a single dielec- 
tric, in a series con- 
nection. This re- 
duces the total ca- 
pacity to one -half its 
normal value when 
polarized. Fig. B 

FLASHLIGHT SCREW DRIVER 
THE Burgess Battery Co. has now 
available a novel screw driver hous- 

ing a battery and light, as shown in 
Fig. C. Depressing a button lights 
the light. 

OPENING 
FJW LIANT 

EAM 100 
0w . 

Fig. C 
New Burgess flashlight screw driver. 

LATEST TUBE CHECKER 
ONE of the most inconvenient things 

the Service Man must contend with 
is the use of adapters with almost any 
type of equipment for testing tubes. 
The Radio City Products Co. has al- 
leviated this condition by producing 
the Model 301 set tester illustrated in 
Fig. D. This tester is designed to test 
all the new 4 -, 5 -, 6 -, and 7 -prong tubes 
without any adapters. Another valu- 
able feature of this tester is the pro- 
vision for voltages of 1.5, 2.0, 2.5, 3.3, 
5.0, 6.3, and 7.5 for any of the ten 
sockets on the panel. Both plates of 
the '80, 82, and 83 rectifier tubes may 
be readily tested. Grid shift, short, 
and gas tests may also be made. 

Fig. D 
New Radio Cify tube tester. 

The Multidapter, described in our 
November issue, is now equipped with 
a plug and cord, and is known as the 
type 204. 

CATHODE -RAY, SWEEP CIRCUIT 
ACOMPLETE cathode -ray circuit, 

ideal for laboratory and indus- 
trial uses, has been announced by the 
Wireless Egert Engineering Co., and 
is shown in Fig. E. A special fluores- 
cent screen, 31/2 inches in diameter, is 
used, making it specially useful for 
photographic work. A sweep circuit, 
used for obtaining a linear time axis 
is also provided. The power supply 
delivers a filament voltage of .5 to 1; a 
filament current of 5 amps.; an ac- 
celerating voltage of from 300 to 700; 
and a focusing voltage of -100; for 
the cathode -ray tube. 

Fig. A 
Photographs of the Western Electric antenna distribution outfit. 
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4 
Fig. E 

New Wireless Eger+ Engineering cathode -ray 
tube and sweep circuit. 
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AUTOMOBILE RECEIVER 
HE Galvin Manufacturing Corpora- 

' Ttion has fallen in line with the rest 
of the wise radio set manufacturers 
by producing an automobile receiver 
pictured in Fig. F at (1). This re- 
ceiver does not use batteries or rotat- 
ing machinery for its power supply, 
but the vibrator type "B" eliminator, 
a product of Mallory, which may be 
seen protruding slightly from its case. 

In connection with "B" battery 
eliminators, it is well to mention that 
more and more of the auto receiver 
manufacturers are resorting to this 
type of "B" supply in preference to 
the other types because of the ease 
with which defective parts may be re- 
placed. 

TRANSMITTER- RECEIVER 
FROM the laboratories of the RCA 

Victor Co., comes word of a new, 
tiny, short -wave radio telephone and 
telegraph receiver, in a single unit, 
for emergency and mobile communi- 
cations over short distances. 

The set, shown in (2) of Fig. F, 
weighs 22 pounds with the battery 
unit, and takes up about as much room 
as a moderate sized "B" battery. 

The operation of the unit is simple. 
The changeovers from "transmit," "re- 
ceive" and "telegraph" positions are 
accomplished with a single changeover 
key switch. 

The circuit of the Transceivers is of 
the super -regenerative type. 

Fig. F 

NEW S. W. CONVERTER 
ITEM (4) of Fig. F, is an illustration 

of the new Kolster S. W. converter. 
The features of this converter are: 
range, 1,500 to 13,000 kc.; five sep- 
arate coil bands in a unique rotating 
switch arrangement, eliminating plug - 
in coils, dead -end losses, taps and the 
rest of the evils that besets the usual 
switching or coil changing methods. 

The unit obtains its power supply 
by plugging into any Kolster Inter- 
national broadcast receiver. Any band 
may be selected by throwing the switch 
on the front panel. It is encased in a 
walnut finished cabinet which har- 
monizes with the current Kolster line 
of sets. 

NEW AUTO "B" UNIT 
THE Utah Radio Products Co. an- 

nounces the new auto "B" unit illus- 
trated in 3 of Fig. F. This unit has 
the following unique characteristics: 

It is over 50' efficient; uses a gas - 
filled rectifier tube in a full -wave con- 
nection; it is quiet in operation and 
will remain so continuously if installa- 
tion instructions are followed; the in- 
termediate voltage may be adjusted 
with a screw driver and without re- 
placing resistors; an automatic "A" 
power -control relay to control the unit 
from your present radio switch is built 
in every eliminator. 

This unit will operate between wide 
battery -voltage fluctuations. 
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THE TELOPAD 
MANY listeners do not like to use 

aerials. In the past, many de- 
vices have been used to obviate the use 
of them, and the unique item illus- 
trated in (5) of Fig. F, is convenient, 
easy to install, and looks well (which 
is bound to please the housewife). 

Just hang it on the telephone, or 
let the telephone rest on it as shown 
in the illustration, and your worries 
are over. It has the additional advan- 
tage that when the phone rings and 
you lift the phone to answer it, the 
volume of the radio automatically 
lowers -which in itself is a con- 
venience. It is manufactured by the 
L. Chasnoff Telopad Co. 

NEW CRYSTAL SPEAKER 
THE Brush Development Co., manu- 

facturers of the crystal microphone, 
speakers, etc., have now available for 
use a four -unit crystal speaker, capa- 
ble of handling 8 watts of electrical 
power, and delivering just a little less 
in acoustic power. The complete 
theory of operation of this type of 
loudspeaking unit was fully described 
in the July, 1932 issue of this maga- 
zine, and the reader is urged to refer 
to it. 

This company produces crystal 
speakers in sizes ranging from 2 watts 
upward; the 8 -watt size being illus- 
trated in (6) of Fig. F. The crystal 
microphone was also described in 
RADIO CRAFT, in the November issue. 
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NEW TUBE ANNOUNCEMENTS 
Four new tubes are now available. A double -grid output tube for automo- 
tive or D.C. use; a 2 -volt R.F. pentode; a complete class B amplifier tube; 
and a new, mercury -vapor rectifier. Read the complete data given below. 

52 15 19 KR-I 
Fil. voltage, 6.3; fil. current, .3- Heater voltage, 2; heater cur- Filament voltage, 2; filament Heater voltage, 6.3; heater cur- 
A.; plate voltage, 180; plate 
current, 42 ma.; grid bias, zero. 

rent, .2 -A.; plate voltage, 135; 
S.G. voltage, 67.5; grid bias, L5. 

current, .26 -A.; plate 
135; plate current, 

voltage, 
10 ma, 

rent, .3 -A.; max. A.C. volts, 
350; D.C. output current. 50 ma. 

LOUIS MARTIN 

CONTINUING our discussion of the 
new tubes available, we find this 
month a variety of tubes suita- 
ble for various classes of service. 

A number of the 6.3 -volt tubes are 
of the filament type, and contain a 
new feature -two grids, which may be 
connected for use as either a class A 
or class B amplifier. We proceed now 
with a discussion of the latest tubes: 

The ER -52 

The ER -52, indicated in Fig. A, is 
a dual purpose, filament type, output 
tube designed for use in automobile 
receivers, and in power -operated, D.C. 
receivers. The widely different char- 
acteristics required for these two types 
of service are obtained by employing 
two separate grids, which are con- 
nected to separate base pins, as indi- 
cated in Fig. 1A. 

For use in automobile receivers, the 
inner and outer grids are connected 
together, the tube then having the 
characteristics of a high mu, three -ele- 
ment tube, and being operated under 
familiar class B conditions with zero 
bias. 

In power operated, D.C. receivers, 
the outer grid is connected to the 
plate, the tube then having the char- 

C.-G. 

' - SOCKET 
CONNECTIONS 

`e-G. P LOOKING 
DOWN 

G C G. 

P P 
F 'f3- F 

CONNECTIONS CONNECTIONS 
FOR FOR POWER- OPERATED 

AUTOMOBILE WORK. D. C. WORK. 

Fig. I 

Socket connections for the 52. 
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acteristics of a low mu triode, and 
being operated under essentially class 
A conditions, but also with zero bias. 
These two sets of conditions are indi- 
cated in Fig. 1B. The plate voltage 
characteristics for high mu or class B 
connections are shown in Fig. 2. It 
will be noted that load lines are shown 
for resistances of 3,000 ohms, corres- 
ponding to 12,000 ohms from plate to 
plate for two tubes, and for 2,230 
ohms per plate, corresponding to 9,000 
ohms from plate to plate for two 
tubes. These load lines are drawn on 
the assumption of a 180 -volt power 
supply. The higher value of load re- 
sistance is preferable for most operat- 
ing conditions, where the input voltage 
does not exceed 21 volts. For input 
voltages higher than this value, the 
lower value of load resistance is pref- 
erable. 

The measured output characteristics 
for two type ER -52 tubes operated un- 
der class B conditions are shown in 
Fig. 3. The values shown assume a 
plate to plate load resistance of 12; 
000 ohms, and for an input voltage 
supplied directly from a low imped- 
ance source. Under practical condi- 
tions, with the input voltage supplied 
by a '37 or 85 tube as a driver, an 
output of approximately 3 watts is 

100 

PLATE 1CURdENT 
CHARACTERISTICS 

(OUTER GRID TIED q 2250 TO INNER GRIO ) 
OHMS 

R 3.000 
OHMS 

ECO 27V 

24V- 
21 V 

1ev 

ISV //_+-12V 
9 V 

6 V _ 
50 100 150 200 

PLATE VOLTAGE 

Fig. 2 

Plate voltage characteristic of the 52 for the high - 

mu or class B connections. 

obtainable from the output stage. 
With reference to this curve, Rg is the 
grid resistance, Po is the power output, 
and the second and third harmonics 
are so labeled. 

Static curves for low mu or class A 
connections are shown in Fig. 4. As 
high plate circuit efficiency is not re- 
quired in 110 -volt, D.C. receivers, this 
tube has been designed to draw a rela- 
tively high plate current under these 
conditions for obtaining increased out- 
put. In this same figure, load lines are 
shown corresponding to load resist- 
ances of 1,950 and 2,500 ohms. These 
load lines are drawn for plate voltages 
which would allow 10 volts for the 
drop in the output transformer pri- 
mary. The measured output charac- 
teristics for a single ER -52 are shown 
in Fig. 5. For the conditions of a 
2,500 -ohm load resistance, an input 
voltage is supplied directly from a low 
impedance source. Since the grid of 
the tube under these operating condi- 
tions swings positive and draws grid 
current during one -half of the cycle, 
this input stage must, in practice, be 
capable of delivering an appreciable 
amount of power to the output stage. 
The input circuit requirements are 
similar to those for class B operation, 
and precaution must also be taken to 
secure the proper phase relations be- 
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Fig. 3 

Measured output characteristics for the 52 under 
class B conditions. The values shown assume ä plate -to -plate resistance of 12,000 ohms. 
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Fig. A Fig. B Fig. C Fig. D 

WHAT THESE NEW 
TUBES ARE FOR 

The 52 -a filament type output tube :....- 
which may be used in automobile or D.C. 
power -operated receivers by merely 
changing the socket connections. 

The I5-a 2 -volt, heater type R.F. 

pentode. This is the first time a heater 
has been incorporated in the 2 -volt line 
of tubes for producing constant emission 
with wide battery -voltage fluctuations. 

The 19 -An ingenious new tube which, 
by virtue of its double construction, is 

really two class B amplifier tubes in one. )7-- 
It is no longer necessary to use two tubes f 
to secure class B operation -the single 
19 is sufficient. 

The KR -I -A new mercury -vapor rectifier 
especially designed for automotive use. 

It has a high breakdown voltage and is 

economical in operation. 

tween input and output stages so as to 
reduce the second harmonic due to 
grid current. The 85 tube is suitable 
as a driver for a single output stage 
using a 52, and in this case, the volt- 
age drop in the filament of the 52 may 
be used as grid bias for the driver 
tube. With this combination, an out- 
put of 1. watt is possible in practical 
receivers. Increased output may be 
obtained by the use of two 52 tubes 
connected in push -pull, with zero bias. 
With this combination, an output of 1. 
watt is possible in practical receivers. 
Do not confuse this class A connection 
with push -push connections which also 
use zero bias -this is push -pull. With 
this arrangement, the even harmonics, 
due to the flow of grid current in the 
input circuit, are balanced out. The 
output power is then in the neighbor- 
hood of 1.9 watts. This value may be 
increased if the driver tube is slightly 
overloaded. 

The following characteristics as a 
class A amplifier obtain: Plate and 
outer grid voltage, 100; grid bias, 0; 
plate current, 42 ma. As a class B 
amplifier: Plate voltage, 180; grid 
bias (both grids) 0; plate current at 
no signal (for two tubes), 3 ma.; fila- 
ment voltage, 6.3; filament current, 
.3- ampere. 

R Ó MS 

Era 50v 
26V 2ov 

.. 
sirIj «sy 

PLATE CURRENT 
CHARACTERISTICS. 

(OUTER 6810 TIED 
TO PLATE) 

MEW otSV 

i0v 

,/I/%/%i ////i!=1 

R. 1,950 
01e45 

ß0v 
!ß5V 

-30V 
-55V 

20 40 60 40 SOO 120 140 .160 160 200 

PLATE VOLTAGE 

Fig. 4 

Static curves for the low -mu or class A connec- 
tions of the 52. In this case, load resistances of 

1,950 and 2,500 ohms are assumed. 

The 15, Cathode Type R.F. Pentode 

One of the main disadvantages of 
the 2 -volt series of tubes is the fila- 
ment construction. The heater type 
tubes are much more stable in opera- 
tion, and the emission from the 
cathode does not fluctuate as rapidly 
as the emission from the filament type 
tube. 

The first heater type tube with 
heater- current consumption low enough 
to bring it into the class of the bat- 
tery- operated tubes is now made 
available by Sylvania in their an- 
nouncement of the type 15, a pentode 
designed for R.F. amplification and 
detection. Limitations as to the physi- 
cal size of the cathode make it neces- 
sary to take a higher current than is 
required for a filament -type of equiva- 
lent characteristics, but it is not an- 
ticipated that the 15 will be used in 
more than one or two sockets of the 
receiver where the circuit require- 
ments are such as to make an inde- 
pendent cathode connection desirable. 
Some of the important applications of 
this tube are as follows: 

(1) Combine first- detector -oscilla- 
tor tube in superheterodyne receivers 
where an oscillator coupling coil i- 
placed between cathode and ground. 

(Continued on page 438) 
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Measured output characteristics for a single 52. 
For a 2.500 -ohm load resistance, the input must 

be supplied from a low -impedance source. 
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Fig. B 

Sketch showing the internal arrangement of the 
19. Compare this with the socket connections 

given in Fig. 7, below. 

FILAMENT FILAMENT 

VIEW LOOKING DOWN ON SOCKET 

Fig. 7 

Socket connections of the 19. Note the symmetr' 
cal connections of the grids and plates. 

Fig. 6 

Socket connections of the IS, a 2 -volt heater 

type output pentode. Note that a 5 -hole socket 
is employed. This tube is further illustrated in 
Fig. B above, and additional data is given in 

the Test. 
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Fig. A, above 
Outer view of the receiver. Note the fused plug 

at the left. 
Fig. 8, below 

Under- chassis view. The location of all parts may 
easily be determined from this view. 

IN Fig. A is illustrated a novel 1 -tube 
portable receiver which is designed 
to operate on practically every 

type of commercial line- current sup- 
ply; also, by means of a switch it is 
possible to receive police -wave sta- 
tions in addition to the regular 200 
to 550 meter broadcast programs; 
finally, by means of terminals pro- 
vided for the purpose, it is possible to 
hear phonograph records through the 
use of an electromagnetic pickup. A 
rear view of the apparatus is Fig. B. 

The schematic circuit, Fig. 1, is 
fundamentally that of the reflex re- 
ceiver described and illustrated in the 
November, 1932, issue of RADIO- 
CRAFT, in the article, "How to Build 
the 'Diode- Triode' Reflex Receiver," 
by the writers. However, the former 
set was primarily designed as a bat- 
tery receiver while the latter features 
a unique arrangement of a power sup- 
ply system; also, there are a few 
variations in the actual tuner circuit. 

Theory of Operation 
The incoming signal is tuned in by 

condenser Cl in shunt to the secon- 
dary of Ll, a standard "three- circuit' 

I NCOS ING 
SIGNAL 

. -e.- 

4 

Lf - 
-A- 

IRON 
BAR 

.. 

-C- 

i 
RECTIFIER SECTIONS.IRESISTORS 

r. 

Fig. 2 

Details of the receiver. They are fully discussed in 
the tent. 
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WHY YOU SHOULD BUILD THIS RECEIVER 
It may be used with any type of power supply available: D.C., A.C. of any 
frequency, or even batteries, if so desired. 
The polarity of the line plug makes absolutely no difference -it works either 
way. 

It uses the new 85, duodiode- triode in a regenerative, reflex circuit, making it 
very sensitive and selective. 
A phonograph pickup may be easily connected to posts provided for the pur- 
pose, with no additional apparatus. 
Tunes to the police wavelengths with no changes whatever. 

BUILDING A 1 -TUBE PORTABLE, 

UNIVERSAL CURRENT SET 
R. D. WASHBURNE 

and F. R. HARRIS 

tuner. By means of switch Sw. the 
wavelength minimum may be reduced 
to include "police calls " -to many 
people, the most interesting band. 

After being amplified by the triode 
portion of tube V, the R.F. signal 
path is completed through condenser 
C3 which connects to the cathode. At 
the same time the R.F. signal, in 
passing through the primary P of the 
fixed R.F. transformer, induces a 
voltage in the secondary S which is 
applied to the rectifier portion of the 
vacuum tube. In order to obtain the 
greatest voltage output from the sig- 
nal- rectifier, the two plates are con- 
nected together in a "diode" hookup. 

The pulsating D.C. which now flows 
through the primary of the A.F. 
transformer T induces in the secondary 
a potential which is applied to the 
triode portion of the duodiode- triode, 
type 85 tube. The sequence of oper- 
ations is shown in simplified form in 
Fig. 2A. 

Due to the fact that there is con- 
siderable loss in the diode type of 
rectifier, it is essential to use an A.F. 
transformer with a high ratio. The 
use of an instrument of this design is 

not detrimental, as the low- impedance 
primary is a fair match for the diode 
portion of the tube. In this manner 
the voltage step -up of the A.F. trans- 
former compensates to a certain ex- 
tent the loss through the half -wave 
rectifier. The sensitivity and selec- 
tivity of the set as a whole are depend- 
ent almost entirely on local reception 
conditions and the size of the individ- 
ual antenna. 

To simplify the tuning requirements 
and to conserve space, an iron -core 
R.F. transformer was used to couple 
the output circuit of the 85 to the 
rectifier. In order to obtain even 
amplification over the entire tuning 
band, with sufficient volume for good 
headphone operation, it was necessary 
to use a shielded "screen- grid" type 
of the make specified in the List of 
Parts. 

By shunting the primary of this R. 
F. transformer with the third or 
tickler winding of Ll, it was found 
possible to utilize the feature of re- 
generation at all wavelengths; also, 
this connection made it convenient to 
compensate for a tendency toward 

(Continued on page 442) 

ANT 
TICKLER 

DUOOIODE- TRIODE 
C4 

DO NOT GROUND SET EXCEPT THROUGH CONDENSER) 

110 v., A C. OR 
C. 

Fig. I 

Complete schematic circuit of the universal- current receiver described by the authors. 
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Fig. A 

May be used with any standard speaker, with 
or without field coils; uses the latest tubes; 
operates from either a radio set, phonograph, 
or microphone. Uses class B tubes. 

HOW TO BUILD A 13 -WATT 

CLASS B AMPLIFIER 
Here are complete constructional details of a 13 -watt 
amplifier drawing 55 watts. Permits universal light 
socket or low -cost automobile generator installations. 

LEON J. LITTMAN* 

THE new and rapidly -growing in- 
dustry of building, renting, and 
selling up- to-date sound systems 
has produced an ever -increasing 

demand for better and more efficient 
A.F. power amplifiers for general P.A.X 
work. 

The amplifier to be described has the 
same maximum, continuous A.F. output 
as a conventional amplifier using type 
'50 tubes in push -pull and has been 
found quite ample for general work in 
the P.A. field. As this amplifier may 
'Chief Engineer, Coast to Coast Radio Corp. 

Fig. I 

Complete schematic circuit of the versatile amplifier. 

uNi3 MOLES i 4wH[ 
MAciFlCD AAe 

A M' omA. 

3w. 

Fig. 4 
Detailed drawing of the chassis. Dimensions of the shield coils are given to the right. 
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be used with the Auto A.C. Power Unit Y\ 
described in the November issue of this 
magazine (on page 276), it may there- 
fore be called "universal." Using this 
power unit, the amplifier may be oper- 
ated from a six -volt storage battery for 
automotive use (requiring a 6 -volt field 
speaker) since it is rated at 65 watts 
and is perfectly capable of handling the 
amplifier to be described, which deliv- 
ers 13 watts to the speaker. 

Another advantage of class B ampli- 
fication is the fact that the power trans - 

(Continued on page 433) 
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At A, circuit for measuring voltage regulation; 
at B. connections for measuring the capacity of 
electrolytic condensers; at C. setup for measuring 
the impedance of electrolytic condensers; and at 
D. the circuit for determining inductance and 

capacity of an . 

THE February, 1932, issue of 
RADIO -CRAFT contained a descrip- 
tion of a two -tube, vacuum -tube 
voltmeter of exceptional de- 

sign. The features of this voltmeter 
are such as to facilitate almost every 
type of measurement. The May, June, 
and August issues of this magazine 
contained a series of articles on the 
use of this voltmeter; this article, the 
last of the series, contains further 
measurement data. 

Measurement of Voltage Regulation 
In order to measure the voltage 

regulation characteristics of power sup- 
ply devices, the setup given in Fig. 
4A is used. The resistance R is a one - 
ohm, wire -wound resistor. The V. T. 
voltmeter is used to measure the volt- 
age drop across this resistor in order 
that the accurate value of the current 
may be determined. The resistance of 
R1 is the same as the value of the 
bleeding resistor that is normally 
across the output of the system; this 
is generally 5,000 ohms. Resistor R2 
is a variable unit of 0 to 25,000 ohms 
and should be capable of carrying at 
least 100 milliamperes. The meter 
VM is used to measure the voltage 
and may be of the 1,000- ohms -per -volt 
type, although the use of a V. T. volt 
meter with a multiplier will give a 
more accurate result. 

The procedure of the test is to ad- 
just R2 to minimum resistance and 
the current through R, determined by 
the voltage drop, is plotted against 
the voltage as measured by VM. The 
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USING THE V. T. 

VOLTMETER 
Do you know how to measure the inductance and capac- 
ity of antennas, the capacity of electrolytic condensers, 
the regulation of power units? If not, read this article. 

BERYL B. BRYANT 

resistance of R2 is gradually increased 
in steps, with current and voltage 
readings taken. After the various 
readings have been made they are 
plotted on graph paper in order to 
give the voltage regulation curve. 

Measuring Capacities of Electrolytic 
Condensers 

The setup of the apparatus for the 
measurement of the capacity of 
electrolytic condensers is given in Fig. 
4B. The V. T. voltmeter is connected 
across the one -ohm resistance R. The 
terminals B1 and B2 of the gooseneck 
V. T. voltmeter are used. 

The A. C. current in amperes 
through the standard paper condenser 
Cs, the unknown electrolytic condens- 
er Cx, and the one -ohm resistor R is 
determined by the voltage drop across 
R. 

The capacity of the electrolytic con- 
denser may be determined by the 
formula: 

I x Cs 
Cx - 

6.28 x E x Cs - I 
where Cx is the caçacity of the 
electrolytic condenser in farads, Cs is 
the capacity of the standard paper 
condenser in farads, I is the A. C. in 
amperes through the two condensers 
in series, E is the A. C. voltage across 
the two condensers that is indicated 
by VM. 

The above measurement is approxi- 
mate as it is based on the impedance 
of the electrolytic condenser and neg- 
lects the electrolyte resistance. The 
value of the capacity obtained is the 
effective value and is less than the 
absolute or electrostatic value. The 
battery "B" is employed to polarize 
the electrolytic condenser. 

Measuring Impedance of Electrolytic 
Condensers 

In order to determine the impedance 
of electrolytic condensers the setup in 
Fig. 4C is employed. The resistor R 
is a standard, non -inductive variable 
resistance. 

The D. P. D. T. switch is first set to 
the "A" position and the extent of in- 
dication noted on the V. T. voltmeter. 
The D. P. D. T. switch is then set to 
the "B" position and the resistor R 
varied until the indication on the V. T. 
voltmeter is the same as obtained with 

the switch in the "A" position. The 
impedance of the condenser is then the 
value of resistance, in ohms, of the 
resistor R. 

Capacity and Inductive Reactance 

Capacity or inductive reactance, in 
ohms, may be determined by the same 
setup and in the same manner. Al- 
though an audio- frequency oscillator 
is desirable; a frequency source of 60 
cycles will answer for most purposes. 

Capacity and Inductance of Antennas 

In order to determine the induc- 
tance and capacity of an antenna, the 
setup given in Fig. 4D is employed. 
Coil L is the radiating inductance of 
the oscillator, which has about 10 turns 
of wire of any diameter; Ll is the 
pickup coil of two turns; L and Ll 
should be shielded from the balance 
of the apparatus, L2 should be a two - 
turn coil; LS, a coil of known induc- 
tance; L3, the wavemeter inductance; 
C, the wavemeter capacity; and R a 
resistance of 5 ohms, across which is 
placed the V. T. voltmeter for reson- 
ance indication. 

With the D. P. D. T. switch in the 
"A" .position, the wavemeter is brought 
into resonance. The "LC" constant is 
now determined from the wavelength 
from the chart published in the June, 
1932, issue of RADIO -CRAFT. 

Next, the coil LS is connected in 
the circuit by throwing the switch to 
the "B" position. The inductance LS 
should be large enough to increase the 
fundamental wavelength approximate- 
ly four times. The wavemeter is again 
brought into resonance and the LC 
constant again determined. 

The capacity of the antenna is now 
determined from the formula: 

LCs 
Ca = -; 

Ls 
where Ca is the antenna capacity, LCs 
is the oscillation constant with Ls in 
the circuit, and Ls is inductance in 
microhenries. 

The inductance of the antenna may 
now be determined from the follow- 
ing formula: 

LCf 
La = -; 

Ga 
where La is the antenna inductance in 

(Continued on page 426) 
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An unusual use for P.A. Amplifiers for controlling 
automobile traffic. This booth is used by Chief of 
Police William Nichols. of Stratford. Conn. Here 
is a great idea for Service Men to take up with 

police chiefs in their own towns. 

The Lafayette 250 Public Address Amplifier (right 
foreground), with a double button "mike' and 
stand, microphone amplifier stage (small boa) and 

two 106 dynamic speakers. 

HE Service Man with an eye to 
business will find prospects for 
permanent outdoor public- address 
amplifiers all around him. Let 

him take a ride around town some Sun - 
> day afternoon and make a list of public 

places of the following kinds: amuse- 
ment parks, playgrounds and recreation 
centers, swimming pools, airports, race- 
tracks, ball parks and dancing and skat- 
ing pavilions. Of course, some of them 
may already be equipped with P.A. 
systems, but it is certain that many 
are not. 

If the information is not listed in the 
city directory, call up these places di- 
rectly and inquire for the names of the 
owners. Of course, before you ap- 
proach them you should visit each place 
and look over the situation carefully. 
Convince yourself, before you attempt 

*Sound Engineer, Wholesale Radio Service 
Co., Inc. 

In this article, the second of a series of six intended to supply the 
Service Man with money- making ideas, Mr. Short discusses perma- 
nent outdoor public address amplifiers and how to sell them. The 
first article, which appeared in the December, 1932, issue, covered 
permanent indoor installations. The third article, which will appear 
in the forthcoming February issue, will take up mobile, portable and 
temporary installations. Service Men with P.A. problems are 
invited to avail themselves of Mr. Short's experience in this field. 

MAKING MONEY WITH 

P. A. AMPLIFIERS 
HUBERT L. SHORT* 

to convince the proprietor, that a P.A. 
amplifier is really necessary or desir- 
able as a means of maintaining or in- 
creasing business. There's no sense in 
wasting time on an unprospective pros - 
pect-if you get what I mean. 

Before you open your sales attack, 
you want to have a pretty good idea of 
what kind and size of amplifier and 
how many loudspeakers will meet the 
particular requirements. You should 
figure on a microphone, a phonograph 
turntable and pickup and plenty of out- 
side wire. This latter detail is an im- 
portant one, and many a Service Man 
has come to grief over it because he 
neglected to include it in his bill of 
materials. By the time you get finished 
draping wire around corners, up poles, 
over roof tops and down buildings, you 
may need several hundred feet. 

Get Started Early 

The most serious mistake that Serv- 
ice Men make in considering outdoor 
P.A. amplifier business is that they 
start "working" on their prospects too 
late. Perhaps the thought of people 

splashing in swimming pools or cheer- 
ing at the racetrack is remote from 
your mind when the snow is falling and 
the temperature hovers around 30, but 
the winter is the time to get started. 
It is during December, January, Feb- 
ruary and March that you must do your 
selling. Then the owners are not espe- 
cially busy and have plenty of time to 
listen to your hot sales arguments on 
the benefits of P.A. amplifiers for their 
enterprises. As soon as spring rolls 
around they put on their overalls and 
start the annual overhauling, and then 
they're beyond hope. 

A Novel P. A. System 

Exceptionally effective use of a pub- 
lic address amplifier -one offering a 
valuable suggestion that many Service 
Men can readily capitalize on -is being 
made by Chief of Police William B. 
Nichols, of Stratford, Conn. One of 
the most heavily traveled express high- 
ways in the country runs through this 
town, and the control of traffic is nat- 
urally a considerable problem. To 

(Continued on page 441) 
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Full diagram of the 250 amplifier, with the microphone amplifier stage on the left. When the after i 

used, the I.mf. condenser and the .5 -meg. leak in the amplifier are removed, and the connections 
bridged over directly as indicated. 
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RADIO -CRAFT'S LIST Of 
TRADE NAMES AND MODEL NUMBERS 
So much confusion exists in radio regarding trade names and model numbers that RADIO -CRAFT 

painstakingly collected the data below and presents it to its readers 

ALL AMERICAN MOHAWK CORP. CANADIAN MARCONI COMPANY 
Trade Name: LYRIC Trade Name: MARCONI 

Designation Designation of Alter i,t, 
of chassis complete set designations 

SA-65 Model SA-415 table 
Model SA -66 console 

SA -91 Model SA -91 
SA-130.. Model SA- 130.......... Channel Control 
SW -81) . Model SW -80 Short Wave 
B -7 ...... .__Model B -7 Battery Model 
B -811 Model B-80. Battery Model 
S-6 .. Model S-6 Midget 

Model 5-131 Console 
Model S-62 

Clock Model 
S -7.... Model S-7 
S -S.... Model S-8 
5- It)..........__Model S-10 
5-lì3 ......... MoBdel S-63 
S-80 Model S-80 Midget 

Model S-81 Console 
DC- 135..... NLudrl 1)Cú5 Direct Current 

ATWATER KENT MANUFACTUR- 
ING CO. 

Designation Designation of 
of chassis complete set 

91 91 -Auto 
93 93- Converter 
188_ 188 -Lowboy L Cabinet. 

368 speaker 
260 260 -Semi- Highboy ..M Cabinet 
469 469- Lowboy............K Cabinet, 

380 speaker 
469D 469 -D (D. C.)._.......K Cabinet. 

469D speaker 

Designation Designation of A !tern not). re 

of chassis complete set designations 
Model No. 1932 Models 
26 A & B._...Mautel Same chassis used 

in 26 -C 
26-C Console... 26 A & B 
26-SW Console Short Wave 
27-SW.. _ _-Console 

Short Wave...._. .Similar to 26- A.B.C. 
28.. Midget 
29 A & 13 _ Mantel 
31 Console 
3l -SW. Similar to 31 
32.. Battery Console 

1933 Models 
32 -B Battery Console 
33 Battery Console 
33 -AW All Wave 

Battery Console..Similar to 33 
31 Console 
ar, Console 
an .. All Wave Console 
:37 All Wave Console_..Similar to 36 

Alternative CANADIAN WESTINGHOUSE CO., 
designation, LTD. 

Trade Name: WESTINGHOUSE 
Designation Designation of Aller,iatire 

of eh os is complete set designations 
RC. _.. RA, DA 
Model 81) _ _ Consolaire 89 
Model 99 _ Consolaire 99 

Model 99......Model 99A.... Consolaire 99A 
Model 110 Consolaire 110 

Model 110....Model 120.... ..... _ Consolaire 120 
Model 90 Consolaire 90 

Model 801....Columaire 8 
Model 101....Columaire 10 
Model 80l _._Model 802 
Model 122 .. Consolaire Grand 

469Q._ 469 -Q Compact 
(Battery) K Cabinet, 

469Q speaker 
480 480 -Semi- Highboy..M Cabinet. 

380 speaker 
558_ 558 -Compact 
5581).._ 55$ -1) (D. C.) 
558Q 558-Q Compact 
612.. 612- Semi- HighboY..M -2 Cabinet 

1 -324 speaker 
1- 326 speaker 

627 627 -Compact 
812 812 -Highboy B Cabinet 1 -336 

1 -338 

AUDIOLA RADIO COMPANY 
Designation Designation of 
of chassis complete set 

4 -T 4Tube T.R.F. 
Midget 

5-T 5 Tube T.R.F. 
Midget 

5T -SW. 5 Tube T.R.F. 
Midget with short 
wave attachment 

8 -T..._ 8 Tube Super Console 
8-T 8 Tube Super Midget 
10-T 10 Tube Super Console 
10-T 10 Tube Super Midget 
11-T l l Tube Super Coniole 

BROWNING -DRAKE RADIO CORP. 

Trade Name: BROWNING -DRAKE 
Designation Designation of Alternd irr 

of chassis complete set designations 
40 series.__. Model 40 (Console)._.200 -550 meters 

Model 42 (Mantel).. - .200 -550 meters 
Model 44 

(Phono Comb.) ._...200 -550 meters 
80 series. Model 80 (Console)._200 -550 and 

Model 83 (Mantel) 1000-3000 meters 
90 series... Model 90 (Console)._.15 -550 meters 

Model 92 (Mantel).--.15-550 meters 
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COLUMBIA PHONOGRAPH CO. 
Trade Name: COLUMBIA 

Designation 
of chassis 

C -80A._ 

C -SOB. 

Designation of Alternative 
complete set designations 

C -81 .. _.Table Model 
C -83 ._.... _.Console 
C-84 _._.. Console - 

Twin Speakers 
C-85.- Combination 
C-93_ _Console 
C-95 Console - 

Twin Speakers 
C-103 Consolette 
C-123.... lint tery Console 

C-800A 
C-90 

C-100 
C-120 

CROSLEY RADIO CORP. 
Trade Name: CROSLEY 

Designation Designation of .Speaker 
of chassis complete set A "umber 

127, 7-2 Adventurer 304 
129 -1.. Alderman 318 -3, 319 -3 
132 -1._ Ambassador... 324-4, 325-4 
124 Announcer 306 
124-1 Announcer _321 -5, 3204 
126 -1._. Announcer 295 or 308 
77 Arbiter or 771i 264 
125.. Bigfella.. 291 
135 Bigfella 312-4 
131 Bonniboy.. 284 
124.. Candler :310 
133 & 7 -2._ Caroler 312-4 
134 Caroler 3124 
134 & 7 -2 Caroler :1124 
124 Cheerio_ 287 
132 -1.__ Chief 325 -4, 324-6 

128 ._Chieftain (Battery)...... 235.1 or 235M 
1:3'2 -1 .. Commissioner._.. 324-4, 325-4 
130-1 Congressman.. 3204, 326-4 
146- 1....... -. __ Congressman 327-4, 325-4 
26 Crony or 26-J (Battery) 273 
76. Director or 76-A (D.C.) 263 
77 Director or 77 -A (AC.) 2114 

125 & 7 -2 Discoverer. 291 
135 Sr 7 -2.. Discoverer..._ 312-4 
133 Forty -five 312-4 
136- 1......... ....... Governor._ 320-4, 326-4 
127 Happy Hour. 304 
127 -1 Happy Hour.__ 322, 320-4 
129.. - Judge 3094 
129... Justice 309-4 
146-1. Legislator.. 327-4, 325-4 
125 Litlboy 291 
135 .Litlbay 312-4 
125 Litlfella 291 
135 .. Litlfella 312-4 
53.. Mate or 53-E (A.C.)......272 
131) 

_ 
Mayor 311)4 

146 Mayor.. 315-4 
128 Mayor (Battery)_ _ _....235J or 235M 
124. Merrymaker. 287 or 3041 

124-1 Merrymaker 321 -5. 320.4 
126 -1 Merrymaker _._..... 298 or 308 
134 -1.. Merrymaker 3204, 323 -5 
54 _ New Buddy or 54 -(1 

(A.C.)._. _ 274 
141.. - Nomad. - _ 313 -3 
53 Pal or 53 -F (A.C.)_....272 
26 Partner or 26 -K 

(Battery)_... 273 
77 Phono-Automatic 

or 77 -L.... 264 
124 Playboy 287 
126-1 Playboy 298 
134 Playboy. 

. . . . . 3124 
134 de 7 -2 Playboy.... 312-4 
128 I'IayboY (Battery).___... 
124... Playtime 306 
124- 1.__.... ......... Playtime 321 -5, 320-4 
126 -1._ Playtime 298 or 308 
134 -1._ Playtime_. 3204, 323 -5 
125 Playtime, Jr 291 
135... Playtime, Jr .. _. 3124 
137 ....Pup _. _...284 -3 
127 ... .. Reveler _304 
90 Roamin _. _. ..214 
91 ... _. _.Rnamio __ . 279 
92 .... Roamio __. 295 
95.. _... .Rnamio_.. 2813 

96 _ _. ___Roamin 333 
951.. .. . Roamio 332 
84. Rondeau or 84-C. 249 
1313 -1._. Secretary._ ..:320 -4, 326-4 
130.... Senator 310-4 
146 Senator. _ 315-4 
27 Showboy 234 
28... _. _... _.... _..Showboy.. 234 
9 _. _ S. W. Adapter 
84 Sondo or 84 -1) 249 
127 Tenstrike 301 
127 ,e 7 -2 Tenstrike SM... 301 
131 Tynamite. 281 
141 Vagabond .. 313 -3 
53 .Wood's Desk or 53- M 272 

................. 

DE FOREST RADIO CORP. 
Trade Name: DE FOREST CROSLEY 
Designation 
on chassis 

60S. 
60811. .. 
608(' 
130$1) 

70.SA 
7(ISIi 
851:h 
85111. 
$SIC 

Designation of Atterriatire 
complete set designations 

Windsor Model Console.__25 cycle 
Windsor Model Console.--.60 cycle 
Berwick Compact Model....25 cycle 
Berwick Compact Model....60 cycle 
Cavendish Console 5lodel. 25 cycle 
Cavendish Console Model..60 cycle 
York Console Model_._..._ 25 cycle 

_York Console Mndcl._........ 110 cycle 
Mayfair Compact Model....25 cycle 

851D Mayfair Compact Model.. 60 cycle 
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902A Montrose 
9021. Montrose 
140 Balmoral 

801 Embassy 

802 Embassy 

ECHOPHONE 
Trade Name 

Designation De +iteration 

Console Model._25 cycle 
Console Model._.60 cycle 

Console Model Universal 
25 & 60 

Console Model Battery 
(Air Cell) 

Jr. Compact Battery 
(Air Cell) 

RADIO MFG. CO. 
: ECHOPHONE 
of Designation Designation of 

of chassis complete set of chassie complete set 
D 16 16 

E._ l: 17.. 17 

S-3 18.. 18 
4 1 20.. 20 
S-4 S_.t 35 35 

40 40 
S-5 50.. 50, 55 

10 10 tí0.. 60, 65 
12 12 70 70,75 
14 14 80.. 80 
15 15 90 . .... 90 

FADA RADIO & ELECTRIC CORP. 

Trade Name: FADA 
Shop De .r dg ati on of 
Type complet(' set Type 
A 265-A & RR-65 Battery 
Al' 265-CA & RP-65CA 4. C. 
B 475-A & 45/75 -A Battery 
BP _. .475 -CA & 45/75- CA .... _. 

C .- 480-B & 50 /80-B Ilattery 
D..,.._. 10, 11, 30 & 31 

DC 12 __.. 11 ('. 
F........__.._ _ 50, 70, 71 & 72 
Rev. E_ 75 & 77....__.. 
F_.. 460-A & R-60 Ilattery 
G._....___.. 16, 17 & RP-17 A.C. 
GA_- 20 ...A. C. 
GB.__ 32 -....A. C. 
GC . 

H _ 

K. 

IS D.C. 
4S11-A, ;io a0-A & R-80.___ Battery 
1,7 4. C. 

KA 11,42,41,46 &47.. .. .A.C. 
KB .SI, S2, SI, SO .. D. C. 
KR 122 .. .__....._....4ir Cell 
KF...... 13 _.. 4. C. 
KG 761, 762, 764 & 7116 A. C. 
Iit ) 51 A. C. 
KO-220_.... .. 251,253 & 257 (257 e 0mb. )-D. C. 
KO(' 53 & 57 (57 comb.).. A. C. 
KO('-I10 171, 173 D. C. 
ROC=222.. _ t'b:,..is 
Nol' _. 512, 532, 5:2 (220 codt=i 
Kl' _ 

liW......_ K 
KV 
Rev. K 

Is & IU 

61 & 6:5 A. C. 

5.-,-I1 

25, ]1-IS0, 15-\1, 35-\1 
Rev. M 25, \1-25)I,35(',7-\1.A.. A.('. 
O ... . Battery 
l'.. 4u _...A. C. 
RA 76, S't, s7, SS, S9, 97 A. C. 

RC-__ 7s & 0 _ A. C. 
RE 73 & 85 _. A. C. 
Itl'.-110.. ... ('hassis__._. D. C. 
Rl':-2'2(1._.. .. Chassis D. C. 
RF - .. 732, 852.. A. C. 
R(:...__ . 55 
ß \_....... -_._ 93 & 95 

Besides the model number of the receivers there 
are letter designations. These letter designations 
are the letters which appear after the serial number 
of the receiver and they help designate the type 
chassis. 

In other words, a receiver bearing serial number 
0000 -RE will indicate that the chassie could be one 
from either a model 73 or S5 as attested by the 
attached sheet. 

FRESHMAN RADIO CORP. 
CORRESPONDING MODEL NUMBERS 

EARL and FREED RECEIVERS 
On the corresponding sets, as listed below, the 

mechanism is identical. There is a slight difference 
in cabinets. 

Earl 21 equivalent to Freed 56 
Earl 22 equivalent to Freed 55 
Earl 31 equivalent to Freed 78 
Earl 31 -S equivalent to Freed 78-8 
Earl 32 equivalent to Freed 79 
Earl 32 -S equivalent to Freed 79 -S 
Earl 41 equivalent to Freed 95 
Earl 33 equivalent to Freed 90 
Earl 33-S equivalent to Freed 90-S 
Earl 24 equivalent to Freed 65 
Earl 121 equivalent to Freed 53 

GRIGSBY GRUNOW CO., INC. 
Trade Name: MAJESTIC 

Designation Designation of Alternatice 
of chassie complete set designations 

10. 11 Short Wave Converter 
20._ 21, 22, 23 
30._ 31 
50.__ 51, 52 
55 56.___ Ardmore 
55.___ 57 Berkshire 

58___ Viking 
(Short & Lung Wave) 

58 Viking 
............. 61, 62 

90-B.......... ...... 90, 91, 92, 93..1930 Modela 
90....._ 91 & 92 ...... .1929 Modela 
100 

110..._ 
120 .... 

15. 
15.__. 
ISB. 
150.- 
15._ 
160.__. ...... 
180._ 
200._ 
200._ 
200. 

101 
102, 103 
11(1.__ 
121 
123 
1:i0, 131, 132 
151._. 
153. 
154. 
155. 
156. 
163 
181 
201... 
203 
204. 

Auto 

Iiavenwood 
ElIswood 
Fyfewood 
Castlewood 
Sherwood 

Sheffield 
Fairfax 
Explorer 

(Short & Long Wave) 
10.__ 204._ Explorer 

(Short & Long Wave) 
210.___ 211._ Whitehall 
210._ 214... Stratford 
210._ ^15._... Croydon 
220._........._..__221._ Collingwo,d, 1032 
220 223.__ Abbeywood, 1932 
230 -A._ 233 

251... Cheltenwood, Oct. 1931 
25- ß.___.... -__. 251.__... Cheltenwood, Nov. 1931 

25... .. 253. Brentwood, Oct. 1931 
25- B._..... 253 Brentwood, Nov. 1931 
25.___. -. 254._ Brucewood, Oct. 1931 
25- B._.._... ... ....254. Brucewood, Nov. 1931 
290.. 291._ Madison 
290. 293 Adams 
10.. 994 _ Monroe 

(Short & Long Wave) 
290. .... 294 Monroe 

(Short & Long Wave) 
......303, 304, 307 

310....._. 311, 314 
320.... 324 
35... 351 Collingwood. 1931 
35 .. :153 Abbeywood, 1931 

GULBRANSEN COMPANY 
Trade Name: GULBRANSEN 

352 . ]Lxh1 3..21 
Five tobe A. C '1 Laid 3525 
872 . Model 8726 
Seven tube A. C. 
392, Nine tube Battery Model 3925 
322... Model 3225 
Twelve tube A. C Model 3226 
3622, Six tube Auto Model 3622 
3722, Seven tube Auto Mo(lel 3722 

HOWARD RADIO COMPANY 
Trade Name: HOWARD 

Designration De.aynation of 
of chassis complete set 

Style K. Model K 
Style H. Model H 
Style M Model M 
Style PH Model 500 

De Luxe..with Short Wave 
M.144501 

KELLOGG SWITCHBOARD & 

SUPPLY CO. 
Trade Name: KELLOGG 

Designation Designation of Alternatire 
of chassis complet.. set designations 

504 504 -505 -506 Wave Master 
507 507 -508 Battery Sets 
510............ 510 -511' 
514............ 514 -516 -517 
515.._._.__..515 -518- 519 -520 -521 
523 523 -526t 
524........ 524 -527 t -528 
533... _ .... 533-534-535-536 

125 cycle 
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KOLSTER RADIO INC. 
Trade Name: KOLSTER 

All modele carry combination letter -number 
symbols only. 

LANG RADIO CORP. 
Trade Name: LANG 

Designation Designation of 
of chassis complete set 

AAS........._...Junior AA5 table model 
Senior AA5 table model 

AA6.... ...... ....Junior AA6 T. M. 
Senior AA6 T. M. 

DC6 ..... _.._...Junior DC6 T. M. 
Senior 12106 T. M. 

MA8. MA8 T. M. 
MDS. .. MD8 T. M. 
8A9 
SD8 

NATIONAL COMPANY, INC. 
Trade Name: NATIONAL 

Designation Designation of 
of chassis complete set 

SW5SAC 5 Tube A. C. 
Short Wave Receiver 

SW34DC 5 Tube D. C. Battery 
Short Wave Receiver 

SW3DC 3 Tube D. C. Battery 
Short Wave Receiver 

SW3AC 3 Tube A. C. 
Short Wave Receiver 

NC5 5 Tube Short Wave Converter 
NB32 5 Tube Broadcast R. F. Tuner 
H. F. R 5 Meter Receiver 
H. F. C...__. \l. C. Converter 

PIERCE AIRO, INC. 
Trade Name: PIERCE AIRO -DEWALD 
Designation Designation of 

of chusma complete set 

B.A.0 B.A.C. -4, B.A.C.-7, B.A.C.-8 
K.A. U.._._. _K.A.D:8, K.A.D.- 4,K.AD -7 
50 .50-4, 50 -7, 50-8 
B.A.II B.A.H.-1, B.A.H- 2,13.A.11-400 

11.A.II: 212, B.A.H. -42 
K.A.F K.A.Y. -I, K.A.F.-2, K.A.F. -400 

ß.A.M 11..4.41. -6, II.A.\1. -212, R.A.M. -12 

PILOT RADIO & TUBE CORP. 

Trade Name: PILOT 
Designation Designation of :Alternative 
of chassis complete set designations 

10 . 1010 Dragon Monarch 
10.. 8810 Dragon Emperor 
39.. 7639 Twentieth Century 
39 8239 Golden Arrow 
43... 8443 Twin Coupler Brand_Liberty 
43 8643 Armada 
51 _... _.9251 Twin Coupler Brand..Rainbow 
55.. 9x255 Corsair 
55.... 9,55 Twin Coupler Brand..Captain Kidd 

READRITE METER WORKS 
Trade Name: READRITE 

Designation Designation of 
of classic complete set 

406 . 60 Cycle Tube Tester 
407 ...... 60 Cycle Tube & Short Tester 
408 25 Cycle Tube Tester 
409 25 Cycle Tube & Short Tester 
500........_. _ 0 to 10,000 Ohmmeter 
502 0 to 40, 0 to 10,000 Ohmmeter 
550 Oscillator 
610..... _ Set Tester 

Set Teeter 
900.. A.C. & D.C. Current Measuring Device 
1000. Point t. Piat Tester 

SEARS ROEBUCK & COMPANY 
Trade Name: SILVERTONE 

1932 -1933 line 
Designation Desi gn of ion +.f Alternatire 
of chassis complete set designations 

Name Mode! 
5 tube 
Battery Super 1620....Midget Cab. 
8 tube 
Bat. Allwave Sup .- Wellington 1520.._Midget Cab. 
8 tube 
Bat. Allwave Sup...Westminster 1574.... Console Cab. 

(Continued on pape 440) 
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Fig. A 
External view of the versatile tester. 

EVERY technician, whether he is 
interested in the design, construc- 
tion, or service of radio appara- 
tus, will find the following 

description of a general -purpose meter 
well worth reading. The instrument is 
extremely compact and worthy of a 
place in any radio laboratory. The 
writer wishes to stress the point that 
the accuracy of the completed instru- 
ment is dependent entirely upon the 
accuracy of the components; in other 
words, an inaccurate meter will nullify 
the use of accurate resistors, and vice 
versa. 

The completed instrument is illus- 
trated in Fig. A; its schematic circuit 
is Fig. 1; a drilling layout is shown in 
Fig. 2. 

In the operation of an instrument of 
his type, it is necessary that care be 

taken to set the switches correctly, as 
Engineer, Shelleroaa Mfg. Co. 
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Fg. 4 
Actual inductance and capacity calibration curves 
of the tester. The posts for the external inductances 

or capacitors are shown in the insert. 
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HOW TO MAKE A 
GENERAL -PURPOSE 

TEST METER 
A description of an extremely versatile test meter which 
not only measures resistance, but inductance and capacity 
as well. Complete construction details and calibration 

data are given below, by the author. 

PAUL SHALLCROSS, E.E.* 

damage may be done in attempting to 
read D.C. values when A.C. is em- 
ployed. Likewise, damage will result if 
the instrument is set as an ammeter 
and is connected across a potential 
source as a voltmeter. 

Voltage and Current 
Damage to this general- purpose 

meter is avoided by starting all meas- 
urements with the three switches at the 
bottom pointing down from the center 
of their travel, and the output -meter 
switch turned to the right, or out of 
the circuit. Then, the A.C.-D.C. switch 
is set to the desired position. If set to 
D.C., the voltage and current ranges 
may be obtained by having the MA. -V. 
switch set on the MA. or V. position. 

If a reading is obtained without de- 
pressing any push- buttons (A to F), 
the range is 1,000 ma. or V as the case 
may be. If the instrument is adjusted 
for D.C. volts and the deflection is not 
too great, press button C for the 250 - 
volt range. If the deflection is still too 
small, press button B for the 50 -volt 
range or button A for the 5 -volt range. 
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Fg 3. above 
Actual resistance and Impedance calibration 

curves. 
Fig. 2, right 

Panel layout of the tester. Compare this with the 
photograph. 

On the other hand, if the switches are 
set to D.C. and MA. and buttons F, E, 
and D are depressed in the order given, 
the current ranges will be 100, 10, and 
1. ma. respectively. Operating the 
push- buttons in this order will serve to 
prevent excessive current passing 
through the meter and causing damage. 
When the A.C. -D.C. switch is set to 
A.C., only A.C. voltages »nay be meas- 
ured. Therefore, do not attempt to 
make current measurements on A.C. 

Resistance (D.C.) 

To measure D.C. resistance, set the 
A.C.-D.C. switch to D.C. and set the 
IMP.-RES. switch to RES. Then con- 
nect the unknown resistance across the 
binding post terminals as shown in 
sketch A, Fig. 3. Depress buttons F, 
E, or D, and select the meter reading 
nearest the center of the scale. Refer 
this meter reading to the D.C. resist- 
ance curve shown in Fig. 3. If button 
F is depressed, divide the resistance 
reading by 100. If button E is de- 
pressed, divide by 10. If button D is 
depressed, the reading will be direct as 
indicated. 
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WHAT THIS METER CAN MEASURE 
It has the following D. C. Voltage ranges: 0 -5; 0 -50; 0 -250; 0 -1,000 volts. 
It has the following direct current ranges: 0 -I; 0 -10; 0 -100; 0 -1,000 ma. 
A. C. voltage ranges of 0 -5; 0 -50; 0 -250; 0 -1,000 volts are possible. 
The following resistance ranges are available: 0 -100; 0- 1,000; 0- 10,000 ohms. 
The following impedance ranges are available: .01; .1; and 3 megohms. 
The following inductance ranges are available: 0 -100; 0- 1,000; 0- 10,000 henries. 
Capacity measuring ranges of 0 -.001; 0 -.I; 0 -I; and 0 -10 microfarads. 
Output meter ranges of 0 -5; 0 -50; and 0 -250 volts are also possible. 

Resistance (A.C. Impedance) 

Impedances may be capacity, induct- 
ance, or resistance. When the imped- 
ance to be measured is resistance, the 
value of this resistance may be deter- 
mined by setting the A.C: 
D.C. switch to A.C. and the 
IMP.-RES. switch to IMP.; 
then connect 110 volts 
A.C. in series with the un- 
known resistance and the 
meter as indicated in 
sketch B, Fig. 3. Refer the 
meter reading to the A.C. 
impedance curve, Fig. 3, 
and multiply the resistance 
reading by 100. If button 
B is depressed, multiply the 
resistance reading by 10. 
If button A is depressed, 
the unknown resistance will 
be direct as indicated. Nev- 
er set the switches to A.C. - 
RES. 

Inductance and Capacity 

When the impedance is 
composed of inductance or 
capacity, the inductance or 
capacity may be deter- 
mined by setting the A.C: 
D.C. switch to A.C. and 
the IMP. -RES. switch to 
IMP., then connect the 110 
volts, 60 cycles A.C. in 
series with the unknown 
inductance or capacity and 
the meter as indicated by 
the sketch in Fig. 4. 

Referring the m e ter 
reading to the inductance 
curve of Fig. 4, multiply 
the inductance reading by 
100. If button B is de- 
pressed, multiply the in- 
ductance reading by 10. If 
button A is depressed, the 
unknown inductance will 
be direct as indicated. 
(The highest inductance 
reading is not often used 
except for power trans- 
former work.) 

Capacity 

If no buttons are depressed, refer 
the meter reading to the capacity 
curve, Fig. 4, and read the capacity 
direct as indicated. If button B is 
depressed, multiply the capacity read- 
ing by 10. If button A is depressed, 
multiply the capacity reading by 100. 

Output Meter 

An output meter is an A. C. volt- 
meter used in radio set servicing. The 

impedance remains constant over the 
different ranges. A common imped- 
ance to use for this purpose is 5,000 
ohms. Output readings within the 
range of 5 volts are made when the 
meter is set on the 5 -volt, A.C. range 

The slight variation in impedance 
for the different ranges is unimpor- 
tant as output meter readings are gen- 
erally relative. 

The writer will be glad to assist ex- 
perimenters who may encounter "resis- 

tance problems" in the de- 
sign of laboratory appar- 

Fig. I 

Complete schematic circuit of the tester. The buttons to the 
current, and those to the right are for voltage. The resistors n 

labeled A. 8, etc., and their values are given in the List 

as at this setting the instrument has 
a resistance of 5,000 ohms. Leave the 
output -meter switch turned to the 
right. 

However, as the resistance of the 
meter is high compared to 5,000 ohms 
for the 50- and 250 -volt ranges, both 
of which may ordinarily be used, a 
shunt resistor of 5,000 ohms is placed 
across the terminal of the instrument 
when the output -meter switch is turned 
to the "down" position. 
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left are for 
ecessary are 
of Parts. 

atus. 
The following tabulation 

is appended as reference 
for the above- described 
operations: 
D.C. Volts: D.C. -V. 
D.C. Potential: D.C. -MA. 
A.C. Volts: A.C. -V. 
Resistance (0- 10,000) : D.C. 

RES.- 
Resistance (100 -3 meg- 

ohms) : A.C. IMP. - 
Inductance (1- 10,000 hen- 

ries) : A.C. IMP. - 
Capacity (.001 -10 mf.) : 

A.C. IMP. - 
Output Meter: A.C. -V. 

Out. Mtr. 
Resistor kit No. 610, 

recommended as sufficient- 
ly accurate for this gen- 
eral- purpose meter, con- 
tains 15 resistors having 
the following values: 
Code Resistance Type 
A- 5,000 231 
B- 1,111 231 
C- .055- LR 
D- 14.5 - 102 
E- 130.5 _ 102 F- 1,305 102 
G- 750,000 102 
H- 200,000 102 I- 45,000 102 J- 394.5 102 
K- 4.93 102 L- .493 102 
M- 11,111 102 
N- 105,000 102 
O- 4,950 102 

List of Parts 

One Weston model 301 
Universal meter; 

Two Eby Commander bind- 
ing posts; 

One Yaxley jack- switch No. 720; 
Three Yaxley jack -switches No. 763; 
One Yaxley push- button No. 2001; 
Two Yaxley push- buttons No. 2004; 
Three Yaxley push- buttons No. 2006; 
One Burgess Unicel flashlight battery 

No. 2; 
One Shallcross carrying case; 
One Shallcross type No. 610 engraved 

panel; 
One Shallcross No. 610 resistor kit, 

mounted on bakelite sub -panel. 
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C O N S T R U C T I N G 

ADAPTERS FOR 
F. L. SPRAYBERRY* 

WHY YOU SHOULD USE 
ADAPTERS 

THOUSANDS upon thousands of tube 
testers and set analyzers have been sold 
to Service Men prior to the announce- 
ment of the six- and seven -prong tubes. 
To discard such instruments, merely be- 
cause they do not test some of the latest 
tubes, is unwise from both an economical 
and technical standpoint. 
For this reason, RADIO -CRAFT has print- 
ed in the October and November issues 
diagrams and descriptions of adapters 
suitable for testing all the latest tubes. 
When the series is completed, adapters 
designed for all of the well -known makes 
of testers will be described. 

THIS is the fourth installment on 
adapters suitable for all well - 
known types of analyzers. This 
series started with the October 

issue of this magazine and continued 
successively each month. This repre- 
sents the final installment. As addi- 
tional material is compiled, it will be 
printed. We continue with a discus- 
sion of adapters suitable for Supreme 
analyzers, and proceed with a descrip- 
tion of those suitable for use with 
Hickok, Dayrad, Readrite, and miscel- 
laneous test equipment. 

No. 965DD, Fig. 63, enables analysis 
of the 6 prong tube circuits to be made 
with models 99A and 400A. 

No. 965DS1W, Fig. 84, enables 
analysis of the above 6 prong tube cir- 
cuits to be made with models 99A+ 
and 400A+. 

No. 964DS1W, Fig. 85, is used with 
model 400B to analyze the circuits of 
all the 6 -prong tubes. 

No. 955DPP, Fig. 46, is used to get 
direct reading measurements of the 
first section of triple -twin tube circuits 

*Service Consultant, National Radio Institute. 

with models AAA -1, 90 -1J, 2J, 3J, 4J, 
and 5J series, 99A +, 400A +, 400B 
and 400B -N4 series. 

No. 944LS, Fig. 44, enables any Su- 
preme UX analyzer socket to receive 
an overhead heater type of tube with 
provision for lighting the tube. This 
adapter is a companion adapter to the 
No. 949K. 

No. 957SSLL, Fig. 86, is attached 
to the analyzer plug of Supreme model 
AAA -1 for analyzing 7 -prong tube 
circuits, when used with adapter No. 
975SLGL. 

No. 975SLGL, Fig. 87, is used in 
the AAA1, 90 -1J, 2J, 3J, 4J, and 5J 
series, and in the 400B -N4 series 
analyzer UY sockets to receive the 
7 -prong tube. 

No. 947S1HL, Fig. 88, is used with 
model 90 -1J and 2J series, and 400B- 
N4 series to make analysis of 7 -prong 
tube circuits, when used with the No. 
975SLGL. 

No. 947SSLL, Fig. 89, is used with 
model 90 -3J, 4J, and 5J analyzers for 
making analysis of the 7 -prong tube 
circuits, when used with the No. 
975SLGL. 

No. 975DD, Fig. 49, is a twin adap- 
ter to be used with model 99A and 
400A analyzers for analysis of 7 -prong 
tube circuits. 

No. 975DS1W, Fig. 90, is also a 
twin adapter for use with models 
99A+ and 400A+ for 7 -prong circuit 
analysis. 

No. 974DS1W, Fig. 91, is a twin 
adapter for use with model 400B for 
analyzing the circuits of 7 -prong 
tubes. 

No. 968R, Fig. 54, is used with Su- 
preme models AAA1, 19, 40 and 400 
series to check the WD -11 tube in the 
26 socket. Provision is made in this 
adapter for reducing the 1.5 volts to 
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This, the final article by Mr. Sprayberry, describes in detail 
adapters for Hickok, Dayrad and Readrite equipment. 

TEST EQUIPMENT 

1.1. 
No. 944R1, Fig. 55, is used with the 

above Supreme models for checking 
the 864 tube in the '26 socket. 

No. 972R1, Fig. 56, is used to check 
the Western Electric 215A tube in any 
Supreme tube checker. 

No. 944GL, Fig. 92, checks the '32 
and '34 tubes in the '26 socket of the 
400 series of Supreme Diagnometer. 

No. 954KPC, Fig. 15, is used on 
models 19 and 400 for checking the 
'33 tube in the '26 socket. This adap- 
ter also checks the 46, '47 and PZ 
tubes in the '45 socket and the GA and 
LA tube in the '71 socket. 

No. 982, Fig. 12, is used in all mod- 
els of Supreme tube checkers for test- 
ing the 82 tube in the '45 socket and 
the 83 tube in the '71 socket. 

No. 944PLCR, Fig. 24, is used to 
check the 866 in the UX socket of any 
Supreme tube checker. This adapter 
should be used hastily since the 866 
tube draws 5 amperes of filament cur- 
rent, which is a heavy load on the 
checker filament transformer. 

No. 954SGL, Fig. 68, tests '24, '35 
and '51 tubes in the UY checking 
socket of Supreme 400 Diagnometers 
and the '36, '38, '39, 44, '64, 65 and 
68 tubes in the '71 socket of models 
19 and 400. 

No. 955SG -2, Fig. 93, checks each 
diode section of the G -2 -S duo -diode 
tube when placed in the '27- checker 
socket of any Supreme tube checker. 
See Fig. 93. 

No. 955GGKL, Fig. 48, is used in 
the '27 socket of Supreme checkers to 
test the 5 -prong Wunderlich tube. 

No. 964KGG, Fig. 59, checks the 
6 -prong Wunderlich tubes and the 29 
and 69 tubes in Supreme model 17 and 
19 tube checkers. 

No. 965KPGL, Fig. 67, is used with 

the 400 series Diagnometer in the '27 
socket to check the 57 and 58 tubes. 

No. 429, Fig. 40, is used to check the 
UV -199 tube in the UX socket of any 
Supreme checker. 

No. 944GL, Fig. 42, checks the '22 
tube in Supreme 400 series when 
placed in the UX socket with proper 
filament voltage. 

No. 979WE, Fig. 57, is used with 
Supreme models AAA -1, 40 and 400 
series to check the Western Electric 
205D tube. This adapter, when used 
with a No. 954, can also check the 
205D tube in the Model 19 checker. 

No. 967, Fig. 43, checks the tubes 
with the UV base in Supreme tube 
checkers. 

No. 944JY, Fig. 13, when used with 
model 400 Diagnometer tests the sec- 
ond plate of the '80 tube. 

No. 982, Fig. 12, checks the 82 in 
the '45 socket of any Supreme tube 
checker and the 83 in the_ 71 socket. 

No. 954, Fig. 58, checks the '37 and 
67 tubes in a 'OlA socket of any Su- 
preme checker. 

No. 964KSP, Fig. 60, checks the 41, 
42, PA and PZH tubes in the '71 
socket of model 19. 

No. 965KS, Fig. 16, also checks the 
89 tube in models AAA -1 and 40. 

No. 964KSH, Fig. 61, checks the 89 
tube in model 19. 

No. 965KPGL, Fig. 67, checks the 
89 tube in the 400 series Diagnometer. 

No. 944GL, Fig. 92, checks the 865 
tube in the '10 socket of models 19 and 
400 series. 

Na -Ald Adapters for Hickok Testers 

No. 949K, Fig. 4, is for testing 
Kellogg tubes with models SG4600, 
SG4700 and Statiktester. It is to be 
attached to the test plug. 

(Continued on page 443) 
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SERVICING RECEIVERS BY 

THE RESISTANCE METHOD 

Fig. A 
External view of the Readrife Model 1000 tester, used by the author. 
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Schematic circuit of the analyzer pictured above. 

EVOLUTION of servicing methods, through actual 
practice upon modern radio receivers, has resulted in 
the development of "Resistance Measurement" as a 
means of rapid and efficient servicing. This method 

of analyzing and locating receiver troubles has many ad- 
vantages over the better known form of "voltage measure- 
ment." One of the most important of these is the fact that 
in most cases, resistance measurement permits the Service 
Man to make his complete analysis and locate the trouble 
merely by inserting test plugs in the receiver tube sockets, 
without removing the chassis from its cabinet. This not 
only saves time, but also simplifies the problem of estimat- 
ing cost of repair -a matter of considerable importance 
from the set owner's viewpoint. 

Resistance measurements are far more specific than 
voltage measurements in the information they convey to the 
Service Man. This is because the former permit the com- 
plete isolation of each individual unit in the radio receiver, 
whereas the latter deal with complete circuits, usually in- 
volving a number of complex units. 
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An exceptionally practical descrip- 
tion of the proper procedure to 
follow in using the new resistance 
method of servicing radio receivers. 

H. G. CISIN, M. E. 

When it comes to tabulating readings, resistance measure- 
ments are vastly more informative, not only where wiring 
diagrams are available, but even where the work must be 
performed without such diagrams. 

In many types of modern radio receivers, voltage meas- 
urements are apt to be misleading. This applies to sets 
using class "B" amplification, resistance coupled amplifiers, 
etc. 

Detector voltage readings are often worthless, especially 
in sets using the 55 tube and also in receivers incorporating 
automatic volume control. Most receivers have resistors in 
series with the screens. And here again, voltage readings 
cannot present an accurate picture of receiver conditions. 

To sum up the comparison between resistance and voltage 
measurements, the former is superior because it is more 
systematic, more informative, more efficient and because it 
can be made with greater ease and rapidity. 

The last part of this statement is predicated, however, 
upon the use of a properly designed set tester. In other 
words, in order to take the fullest advantage of the possi- 
bilities inherent in the modern method of resistance meas- 
urement as applied to servicing, it is necessary to employ a 
set tester built around an elaborate ohmmeter and including 
in its design, a capacity tester, a D.C. voltmeter and mil - 
liammeter and also a means of checking A.C. line voltage. 
Furthermore, such an instrument must be provided with 
suitable cables and plugs for making the necessary tests 
and for gaining access to all circuits from the various tube 
sockets. 

All these important and exclusive features are an integral 
part of the new Readrite Resistance- Continuity and Capac- 
ity Tester. In addition, they are supplemented in this in- 
strument by several other equally noteworthy characteris- 
tics. Thus, a thirteen point selector switch permits one to 
take as many as thirteen different resistance readings, if 
necessary, without making any changes whatsoever in the 
connections between the tester and the radio receiver, 
which results in remarkable rapidity in completing a check- 
up. The various resistance scales (0- 500 ohms; 0- 50,000 
ohms; 0- 3,000,000; 0- 6,000,000 ohms) are available through 
another convenient selector switch. Voltages are readable 
on the same D.C. meter and three positions on the thirteen 
point selector switch may be used to obtain plate, grid, and 
screen -grid voltages at any socket. Jacks are also avail- 
able, which permit the tester to be used independently of 
plug and cable connections, to measure resistances, volt- 
ages, and capacities. 

Like any other method of circuit analysis, servicing by 
the resistance measurement method, involves not only a 
suitable tester, but also a reasonable degree of knowledge 
of certain fundamental principles plus actual practical ex- 
perience. Unlike certain other methods, however, the 
knowledge needed is readily acquired and it goes without 
saying that practice soon leads to perfection. 

Those who are just starting to employ resistance meas- 
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Blowtorch -ing Tubes to Life 
Glenn Ellsworth 

IN THE April, 1930, issue of Ammo-CRAFT appeared an 
interesting article by George Stoneham regarding a bak- 

ing process in bringing back to a semblance of activity 
those tubes which have tungsten filaments. 

Mr. Stoneham used a reflector set over an electric heater, 
in his experiments. In all probability the results obtained 
are the same as those secured by the author; however, there 
are a few drawbacks to the method described by Mr. Stone- 
ham. 

Many service departments are fairly busy, even with the so- 
called depression at its height and, what with trying to do 
several men's work, the shop technician is inclined to forget that 
he has one or more tubes in the cooker. The continued heat of 
the electric stove will melt the cement which holds the glass to 
the base and while the cement no doubt will harden again as the 
tube cools, the cement crystallizes, with the result that a alight 
strain will break it. Another drawback of the baking process is 
that the tube cannot be watched during the operation. 

A description of the procedure and results of experiments in 
our shop, with all the later tube models, both heater and filament 
types, may be of interest to other radio men. 

After having recorded the tube characteristics, subject the 
tube to the slow heat of a blowtorch, as shown in Fig. 1. (The 
torch illustrated is a Rateo part No. 4061; the 4 in. flame will 
reach a heat of over 2,000 deg. F.) Hold the tube two or three 
inches from the point of the flame and revolve the tube 
slowly. 

Bring the "patient" closer and closer to the flame, until the 
flame comes in contact with the glass, and keep the tube in this 
position until the silvery deposit on the interior of the glass 
envelope has been driven off. 

The operator will notice that within a second or two from the 
time of contact with the flame a round spot which is clear of the 
deposit will appear inside the tube; the best results will be 
secured by following the deposit with the flame and driving it 
from the glass of the tube itself. Finally, place the tube in a 
location where it may be permitted to cool slowly and without 
chilling. 

The cooling process finished, place the tube in the tester and 
compare the present readings with those taken before the oper- 
ation; then put them in a set and compare the performance with 
that of a "known" new tube. The results will be very gratifying; 
in fact, this procedure may even be tried on a new tube that does 
not quite come up to standards of an individual service depart- 
ment, with surprising results. 

This reactivation process has been applied to the following 
tube types: the '24, '30, '31, '27, '26, '71, '45, '47 and '51. In fact, 
we are using in a short-wave receiver a set of '30's, '31's and a 
'32 which had been thrown into the junk box as of no further use 
but which, when reactived by the blowtorch method, came to 
life in great shape and are still doing service comparable with 
that of new tubes, after seven months of continued use. 

Our best results were obtained from tubes that showed a 
heavy deposit on the inside of the glass, while tubes having very 
little of the deposit generally did not react to the treatment. The 
proportion of cures to incurables is about 80 %; about 20% were 
quite beyond recall from the limbo of defunct "valves." 

It has been brought to the attention of the writer that one 
experimenter has found that the glass may melt when using the 
baking process; probably the tubes were exposed to a temperature 
greater than 3.700 deg. F. In using the torch, the tube is con- 
stantly under the eye of the attendant and as soon as the de- 
posit leaves the surface of the glass, the flame is directed to an- 
other portion of the envelope. 

This same technician has reported that tube noise had in- 
creased after reactivation. The chances are that noise would have 
been experienced anyway, due to looseness of the elements which 
will be found at times even in some of the best known brands, 
however, we have not found any trouble in this respect. 

In our service work we have picked up a goodly number 
of extra dollars by availing ourselves of this "kink." A 
nominal fee of 35c per tube is charged and the customer 
figures that we are pretty good Service Men to do business 
with, since we have not stuck him for the price of new tubes; 
also, he figures that 
we must know "our 
stuff" to be able to 
offer him this un- 
usual service, and 
he passes the good 
word along to his 
friends. Of course, 
it is not advisable 
to discourage po- 
tential sales of new 
tubes, but this 
stunt is a mighty 
handy "ace" for use 
in many instances 
where time, money 
or some other fac- 
tor is of import- 
ance. 
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Noise -Reducing Antenna Systems 
L. W. Van Slyck 

`HERE are several noise -reducing antenna systems now on the mar- 
1 ket, and with an idea to determine the effectiveness of the several 

types the following experiments were conducted. 
An aerial 100 ft. long and 6 ft. high was erected, and to it was 

connected the various lead -in systems under test. At the other end of 
the lead -in system was connected, to the particular lead -in under test, 
a very sensitive radio receiver equipped with an output meter. The re- 
sults obtained with systems A to C shown by diagram in Fig. 1, are 
shown graphically in Fig. 2; systems D and E reduced sensitivity to such 
an extent that they were discarded. and not recorded on the graphs. 

System A, using an ordinary lead -in in the conventional manner, was 
used as the basis of comparison. System C used an antenna coupling 
transformer LI consisted of 150 T. of No. 30 D. C. C. wire scramble - 
wound on a core 1/2-in. square, and tapped at the 25th turn. The 
inside lead was grounded and the outside end connected to the aerial; 
the tap went to the shielded lead -in wire. The width of the com- 
pleted winding was '.. -in.l The set transformer, L2, was identical, 
except that Cl, 250 mmf., was placed in series with the shielded lead 
to the antenna post of the set. The coils were imbedded in paraffin in 
large -size salt shakers used as shield cans. 

System B used a winding identical to the description above, ex- 
cept that a tap was not taken from the winding; instead, a 84 -turn 
coil, center -tapped, was wound over the larger coil. 

From the curves, it appears that system C is decidedly superior to 
any of the others tried, both from the standpoint of sensitivity and 
shielding efficiency. Incidentally, single- conductor shielded lead -in 
wire is less costly than the twin- conductor. Further, the transform- 
ers, tapped as shown, are simpler to construct than the type required 
in system B. 

In measuring the relative sensitivity of the various systems, a 
shielded oscillator was coupled to the far end of the aerial proper 
by running a wire from the oscillator to an insulator hanging from 
the aerial wire. In measuring relative shielding efficiency the aerial 
was disconnected entirely, and the modulated oscillator was coupled 
to the various lead -ins by twisting 8 ft. of wire the same number of 
twists around the center of the lead -in wire, 50 ft. from the radio 
set and 50 ft. from L1. 

As a further check 
on the comparative 
efficiency of the sys- 
tems, the receiver 
was tuned to station 
WEBC (which is re- 
ceived at fair day- 
time volume) and 
starting a vacuum 
cleaner 20 ft. from 
the set and 25 ft. 
from the antenna, as 
a source of man- 
made static; the sta- 
tion program became 
unintelligible, using 
antenna system A. 
It was still unsatis- factory entertain- 
ment using system 
B. However, using 
system C. the local 
interference w a s 
hardly noticeable and 
this small amount 
was attributed to un- 
due. abnormal cou- 
pling from the light - 
line into the lead -in. 

If the aerial was 
disconnected entire- 
ly, only the lead -in 
being used as pick- 
up, WEBC could be 
heard with fair vol- 
ume at full set sens- 
itivity, using system 
B, but WEBC was 
barely audible using 
system C. 

Substituting a n 
unshielded wire for 
the 4 in. length of 
shielded wire from 
12 to the set, WEBC 
could be received 
with fair volume us- 
ing system C, but 
with greatly increas- 
ed noise pick -up 
(thus indicating the 
need for complete 
shielding: also, good 
grounds and circuit 
connections). 

Finally. try to lo- 
cate an interference - 
free position for the 
antenna; otherwise, 
it will not be pos- 
sible to obtain the 
advantages offered by 
the improved lead -in 
system. In almost 
every location the di- 
rection straight up is 
relatively noise free, 
and, the higher the 
aerial the better the 
results. Unshielded 
receivers will tend to 
nullify the benefits 
of the antenna sys- 
tem. 
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WHY YOU SHOULD SERVICE BY THE RESISTANCE METHOD 

THE resistance method of servicing entirely eliminates independent of cheap meters, power -supply conditions, 

the guess work involved in voltage measurement. It poor tubes, and inaccurate estimation. Read this article 

localizes defective units instantly. The results are entirely now! It is meaty and has real practical information. 

urement in actual radio servicing will do well to brush up 
on Ohm's law, and on the subject of resistors in series and 
parallel. The reading of a good book on the subject of 
resistance measurement as applied to servicing will furnish 
a firm groundwork for a complete and rapid mastery of the 
entire method. 

Since fundamental principles are beyond the scope of 
this article, we will proceed to illustrate actual methods by 
performing a routine test on an RCA Victor, Radiola 
"Superette" model R7 superheterodyne. The new Readrite 
No. 1000 Resistance -Continuity and Capacity Tester was 
used to make this test which will be fully described below. 

Before starting, there are a few 
points regarding resistance measure- 
ment which should be cleared up. 
First of all, it is desirable, in fact 
essential, that the condition of all 
tubes should be checked in a suitable 
tube checker. It is preferable that 
the tube checker be independent of 
the tester for a number of obvious 
reasons, which include ease and speed 
of testing, accuracy, etc. Secondly, it 
should be definitely understood that 
the resistance measurement system of 
servicing may need to be supple- 
mented under certain conditions by 
voltage measurements. Furthermore, 
a routine check of condenser connec- 
tions is obviously necessary, since an 
open -circuited bypass condenser will 
not necessarily change a resistance 
value. On the other hand, a shorted condenser may cause 
variation in resistance readings at a number of different 
points. Knowing that bypass condensers are not shorted, 
it is possible to diagnose the resistance readings more 
rapidly and more accurately. 

Testing by the Resistance Method 
Getting back to the test on the "Superette," the first step 

is to remove all tubes from their sockets and to disconnect 
he set from the A.C. supply. The condensers in the radio 
set are discharged by connecting a wire between the recti- 
fier tube filament and the chassis. Then, the left -hand cable 
plug of the No. 1000 Tester is inserted in the rectifier tube 
socket. It is necessary, in this case, to utilize the five -to- 
four prong adapter. The right -hand cable plug of the 
tester is next placed in the first R.F. socket, VI. (See 
schematic diagram, Fig. 1). 

The black wire is clipped on the set chassis, while the 
red wire is connected to the control -grid lead of the radio 

set. Next, the selector switch located directly underneath 
the capacity meter is placed in the OHMS position. See 
Fig. A. 

The selector switch on the right -hand side of the tester 
is now turned to the No. 1 position. In this position, it 
measures the resistance from the heater to the chassis, 
which in this case, is found to be 10 ohms. This measure- 
ment is made with the left -hand selector switch on the 
0- 500 -ohm scale. The ohmmeter is adjusted to full scale 
before the reading is taken, by holding down the button 
marked OHMS and rotating the knob marked OHMS, until 
the needle shows full -scale deflection, which is zero ohms. 

The button is then released and the 
reading on the ohmmeter for the 
0 -500 ohm scale is correct. 

The right -hand selector switch is 
next turned to the No. 2 position. This 
measures the resistance between the 
cathode and the chassis. Since this 
includes fixed resistor R2 and volume 
control Rl, it is obviously necessary 
to use a larger resistance scale. Ac- 
cordingly, the selector switch at the 
left, is turned to the 0- 50,000 -ohm 
scale and the ohmmeter is again ad- 
justed to full scale deflection, using 
the push- button and the knob marked 
OHMS, as explained above. This pro- 
cedure must be followed each time the 
position of the scale selector switch is 
changed. With the volume control all 
"in," the resistance is found to be 

3,950 ohms. With the volume control adjusted for maximum 
volume, the total resistance is that of R2 only, or 150 ohms. 
If the bypass condenser C7 had been shorted, the resistance 
reading would have been zero instead of 150 or 3,950. 

Turning the selector switch to position No. 3, we obtain 
the resistance measurement between the screen grid (grid 
at socket) and the chassis. This includes R4, R2 and Rl, 
totalling 8,150 ohms, when the volume control is set at 
maximum. 

At position No. 4, the resistance from plate to chassis is 
measured. This includes the resistance of the R.F. primary, 
58 ohms, plus resistors R3, R4, Rl and R2, totalling 26,308 
ohms with the volume control all the way in, and 22,508 
ohms, with the control set for maximum volume. 

Position No. 5 is used to measure the resistance from the 
control grid to the chassis. This is 5 ohms, the resistance 
of the secondary of the antenna coupler. 

(Continued on. page 427) 
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Rider, "Servicing Receivers by Means of Resistance 
Measurements." 
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Schematic circuit of the Radiola Superette Model R7. analyzed by the author. 
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Do you know what the new "aerial- formers" do? 

Do you know how they actually function? 

Do you know how they reduce man -made static? 

Do you know whether one or two are required? 

If not, read this interesting article now! 

Fig. I 

Schematic circuit illustrating the relation of the antenna, aerisl 
transformer, and radio set. 

REDUCING MAN -MADE STATIC 
OWNERS of radio sets the 

country over have asked their 
local experts and others 
versed in the radio art, time 

and time again, what can I do to keep 
the "clicks" and noise from spoiling 
reception? The source of most of these 
complaints, were the truth known, is 
radiation or conduction of electrical 
disturbances f r o m everyday appli- 
ances. Many motors, thermostatic 
devices, therapeutic machines, and a 
host of others create disturbances or 
transmit a disturbance back into the 
110 -volt lighting circuit which is picked 
up by the radio set and emitted from 
the loudspeaker as noise. 

In spite of the fact that broad- 
casting stations are constantly in- 
creasing their power, it is claimed by 
those making a study of the problem 
that the ratio of noise to signal is, in 
a great majority of congested districts, 
increasing at an alarming rate. This 
is probably due to the fact that more 
electrical appliances are being oper- 
ated. However, it must be said in all 
fairness to the manufacturers of such 
apparatus that they have sensed the 
problem and that many of them are 
incorporating filterizing apparatus of 
such a nature that the interference 
created within the appliance is sup- 
pressed. Numerous interesting cases 
might be cited where a manufacturer 
had neglected this detail, and as a 
consequence some of his best distri- 
butors told him that unless he reduced 
or eliminated the radio interference, 
they could not afford to handle that 
particular merchandise. 

Of course, some disturbances origi- 
nate in defective equipment belonging 
to the public service corporations. 
However, transformers, insulators, etc., 
are many times blamed by the radio 
public when they are entirely innocent. 
Because of frequent calls for relief 
from interference, many of the power 
companies have created a department 
whose duty it is to locate the source 
of the disturbance. If this turns out 
to be faulty equipment it is immediate- 
ly repaired or replaced. However, if 
the source is an appliance, the power 
company representative can only make 
recommendations as to the appropriate 
filter to apply. Thus the power corn- 
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pany has entered the first line trenches 
in combating man -made static. Their 
efforts are not entirely altruistic for 
if interference spoils programs, the 

Mr. Browning, author of this interesting 
article, is well known to the thousands 
of radio fans who have constructed his 
famous Browning -Drake receivers. Being 
an authority on radio, it is with great 
satisfaction that we are able to pre- 
sent this instructive article. 

listeners' retort is to turn off the set 
which, in turn, effects the power com- 
pany directly. 

Methods of Eliminating Noise 

There are several methods of re- 
ducing or eliminating interference. 
The best and most far reaching is that 
of suppression at the source, for one 
piece of apparatus may be disturbing 
whole neighborhoods and a few dollars 
spent in filterizing will entirely elimi- 
nate the difficulty. The Tobe Deutsch - 
mann Corporation has made a study 
of interference for the last five years 
and has been instrumental in improving 
reception in thousands of communities 
through their development of Filter - 
ettes for application to noise sources. 
According to their experience, this has 
proved to be a most satisfactory 
method. However, there is always 
difficulty in locating the interfering 
device or devices, and in some cases 
the sources are so numerous as to 
present a real problem. 

With this in view, they started to 
perfect a device which could be em- 
ployed with the individual receiver. 
This has been accomplished in the de- 
velopment of the Filterizer Kit. If 
interference is present there are only 
three ways that it may enter the re- 
ceiver. First, it may be picked up by 

(Continued on page 436) 
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Curves illustrating the effect of the aerial trans. 
former. Curve A represents the response of a set 
with low -impedance input; curve B, the same set 
with an aerial transformer. Curve C, a set with 
a high -impedance input; and D, the same set with 
an aerial transformer. The difference between A 

and B is marked; not so with C and D. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 

CROSLEY 54 

Glenn Ellsworth 

AVERY peculiar incident occurred 
while we were servicing one of the 

Crosley model 54 portables; during the 
routine of running through the set with 
the Jewell tester, we noticed the detec- 
tor voltage of the plate circuit to be 
90 V., while on going further with the 
tests, we found the voltage of the '45 
power tube measured 350, with a grid 
bias of only slightly better than 12 V. 
(The circuit of this set is Fig. 1.) 

We were surprised at the low read- 
ing obtained, for it has been our expe- 
rience that a Service Man may be mis- 
led through what seems to be a false 
reading in this portion of the receiver, 
especially if the manufacturer is using 
some of the many forms of resistance - 
coupled amplification. However, the 
true reading may generally be found by 
using the test leads and the high- resist- 
ance meter of the analyzer, and taking 
the voltage reading between the chassis 
and filament of the power tube. Still, 
though, the grid voltage tested only 
about 15. 

The peculiarity of the case was that 
the set would run along giving fair re- 
ception of the local broadcast stations 
when suddenly it would break into 
what resembled an audio- frequency 
howl such as is liable to occur if the 
set is not properly choked and by- 
passed; then, when we tried to test the 
set, the howl would stop and normal 
reception would be resumed. 

We finally plugged the analyzer con- 
nection into the power tube socket in 
order to observe voltage variations as 
the set went into and out of oscillation. 
With a strong local station coming in 

WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written, in a prac- 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kink that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 

and with the volume control retarded, 
we found a voltage of 300 on the plate 
of the power tube; the bias was 
slightly better than 12 V. When the 
circuit went into oscillation the plate 
voltage dropped to 175 and the control - 
grid bias went up to 55 V. 

The receiver was checked thoroughly 
for leaky condensers, resin joints, in 
fact, everything we could think of that 
might have some bearing on the exist- 
ing conditions, but without any notice- 
able improvement; even checking the 
resistors of the various circuits, in the 
belief that the ohmmeter would lead us 
to the cause of the trouble, did not 
prove anything except that as the re- 
sistors became warm they changed 
value to the extent of about 30 percent. 

When the difference in the resistors 
was finally proved we replaced resistor 
Rl, Fig. 1, with one from the Crosley 
stock; we could not replace the others 

as these had not been received by the 
distributor and, consequently, we were 
forced to shunt resistor R2 with a stock 
Durham unit of 0.1 -meg. This pro- 
cedure raised the control -grid potential 
on the power tube to 55 V. and, with 
the Crosley replacement for Rl the 
plate voltage held steadily at 270 V. 
Although these readings are slightly 
higher than those listed in the service 
manual, this is accounted for in the 
maximum voltage of the Portland, Ore., 
mains which carry from 117 to 125 V., 
A.C. The analyzer readings correct 
for a 110 V. line are given below: 

Tube Fil. Plate C. G. Screen -G. Plate 
'24 R.F.1 2.1 160 3.1 85 3 ma. 
24 R.F.2 2.1 160 3.1 85 3 ma. 

'24 Det. 2.1 215 9.0 85 3 ma. 
'45 Power 2.2 230 45.0 .... 33 ma. 
'8O Rect. 4.1 340 

After these changes were made the 
tone quality and sensitivity were so 
greatly improved that the customer vol- 
unteered the information that, prior to 
this service work, he had been unable 
to "play" any of the more distant sta- 
tions but that on the following evening 
he journeyed, via radio, as far east as 
Chicago, south to the capital of the 
Mexican republic, and picked up here- 
tofore unheard intermediate stations. 

RCA -VICTOR 
Frank M. Davis 

IN the model R -34, R -35, and RE -57 
Victor receivers one of the weak 

spots is the 70,000 -ohm resistor, in the 
plate circuit of the '27 first A.F. tube, 
which may open or change value. In 
this series of Victor sets the plate 

(Continued on page 429) 
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Complete schematic circuit of the Crosley model 54 portable receiver. Resistor RI was replaced and resistor R2 was shunted to obtain good results. 
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SHORT CUTS 
IN RADIO SERVICE 

$10 For Prize Service 

Wrinkles 

Previous experience has indicated that many 
Service Men, during their daily work, have run 
across some very excellent Wrinkles, which 
would be of great interest to their fellow 
Service Men. 

As an incentive toward obtaining informa- 
tion of this type, RADIO -CRAFT will pay $10.00 
to the Service Man submitting the but all - 
around Radio Service Wrinkle each month. All 
checks are mailed upon publication. 

The judges are the editors of RADIO -CRAFT, 
and their decisions are final. No unused manu- 
scripts can be returned. 

Follow these simple rules: Write, or pref- 
erably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in free- 
hand are satisfactory, as long as they explain 
the idea. You may sand in as many Wrinkles 
as you please. Everyone is eligible for the 
.mice except employees of RADIO -CRAFT and 
their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Send all contributions to the Editor, Service 
Wrinkles, c -o RADIO -CRAFT, 98 Park Place, 
New York City. 

I 

Prize Award 
ODD VALUE RESISTORS 

J. A. Cargile 

JUST thought I would send you the 
dope on a wrinkle that has saved me 

a lot of time, worry, and probably 
money. I am not advertising for any- 
body, but I will have to thank Electrad 
for their voltage divider, and Feder- 
ated Purchaser for their special 1.mm. 
solder, which makes this trick possible. 
The result as indicated in Fig. 1 is a 
resistor of any odd value desired with- 
in the range of a few thousand ohms. 

The resistance element of Electrad 
voltage dividers ordinarily is made 
from a piece of "wound" resistance 
wire of 50 to 100 watt rating. To get 
a unit of any desired value, unwind 
enough of the divider to obtain the re- 
quired resistance, and then about 1 -in. 
from the end bend over a soldering lug 
and clamp it around the resistor and 
complete the operation by unraveling a 
little of the fine resistance wire and 
soldering it to the lug by means of the 
1 mm. solder. This operation is dupli- 
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cated at the other end of the resistance 
strip. 

If the completed resistor is too long, 
wrap it around an ice pick, slip it off, 
and then stretch it to the desired 
length. 

FINDING SHORTS BY LAMPLIGHT 
Chas. A. Schuldt 

FIND secondary "shorts" by remov- 
ing all tubes and inserting a lamp in 

series with the primary and the 110 V. 
supply. Usually, the lamp will hardly 
glow unless there is a short, in which 
case the light will be relatively bril- 
liant. This check is made after having 
tested the secondaries for continuity. 
The circuit is Fig. 2. 

Shorted primary turns would show 
higher secondary voltages; and, of 
course, an open primary is easily dis- 
covered; this completes your trans- 
former tests. 

This method is more simple than 
keeping check records on the many 
types of transformers one might en- 
counter in service as discussed by Mr. 
Wellman in the August, 1932 issue of 
RADIO- CRAFT, page 98. 

6V. CAR RADIO SET ON 12V. 
Erwin J. Schafer 

mur all automobiles are equipped 
with 6 -volt storage batteries, con- 

sequently, the following manner in 
which the writer has adapted his Cros - 
ley "Roamio" Model 92 receiver to oper- 
ate on a 12 -volt filament supply may be 
of interest to other radio Service Men. 
By following the circuit arrangement 
of Fig. 3, the current which would nor- 
mally be wasted in a bleeder resistor 
to compensate for the additional 6- 
volts is put to use. This is particularly 
advantageous since the 12 -volt bat- 
teries are usually of about 40 ampere - 
hour rating and, consequently, dis- 
charge much more rapidly than the 6- 
volt type which, in the same service, 
will be rated at 80 ampere hours. 

In the Crosley model 92 the '71A 
tube and speaker field together draw 
approximately 1.25 A.; the four '36's 
and the '37, about 1.20 A. The series 
parallel "A" circuit of Fig. 3 reduces 
the current consumption 50';. For a 
pilot light, use a regular 12 V. bulb. 
Meter readings indicate the following 
filament potentials: Type '36 and '37 
tubes, 6.1 V.; Type '71A tube, 5 V.; 
Speaker field, 5.9 V.; Pilot light, 12 V. 

Dotted connections indicate the new 
wiring. 

(Continued on page 430) 
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SOLOEI 

Fig. I 

This is an excellent idea for making meter shunts. 
It's a quick method, too. 
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e.4 
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Fig. 2 

This "short" locator h simple and fairly accurate 
How about some of you using this with a photo 

electric cell and amplifier? 

Fig. 3 

Here's a nice way of using the 12 -volt storage bat 
tery in the car. How about it, you Dodge owners? 

Fig. 4 

Well, you theorists, explain this. And the aufho, 
says it works, too! 
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Fig. 5 

We wonder whether this foot system is equipped 
with free wheeling? 
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Fig. I, top 
Construction details of the aligning tool. 

Fig. 2, second from top 
Output of set before and after aligning. 

Fig. 3, 
Connecting the dummy antenna to the set. 

Fig. 4, lower 
At A, circuit of a "uni- lateral" calibrating device; 

at B, measuring the relative gain of tubes. 

IT IS a surprising fact -but a true 
one -that there are many radio 
men who do not understand the use 
of a service oscillator. Most of 

these men think that an oscillator is 
useful only for aligning I.F. trans- 
formers. However, quite a little serv- 
ice work can be done with the aid of 
an A.F. or R.F. modulated -oscillator 
-work of a type that makes the 
superficially- trained Service Man al- 
most believe in magic. 

Let us relate, for instance, the story 
of an A.K. 40 receiver that had been 
"serviced" by four different Service 
Men, and still gave very mediocre per - 

As formance. Every voltage test with 
the best analyzer showed 
everything O.K. Resist- 
ance and continuity tests 
upheld the analyzer re- 
sults. That's the way 
things were until the 
fourth man was called 
in. He evidently was 
more intelligent or more 
experienced. He re -bal- 
anced the set and made 
an improvement. But 
still the set lacked sensi- 
tivity and would not 
separate certain local 
stations. This same man 
just about convinced the 

RAD1O -CRAFT for 

SERVICING WITH 
AN OSCILLATOR 
A description of a method of servicing in 
which the oscillator is the important item. 

M. D. YANASKO 
owner that his set was "worn out" and 
never would be any better. Yet, after 
this set left our shop it not only sepa- 
rated the locals but actually was bring- 
ing in KFI at 9:30 P.M., and did so 
for a week while under test. From 
Pittsburgh to Los Angeles on a "worn 
out" set! 

Here are just a few things that can 
be done with a service oscillator (re- 
member that what applies to the 
1,500 -500 kc. band applies to the 200- 
100 kc. band) : First, we can measure 
inductance and capacity of antennas; 
and of long speaker lines for the in- 
sertion of line filters. Second, we can 
measure the inductance of coils and 
condensers. The latter feature is es- 
pecially valuable in servicing "orphan" 
radio sets for which parts are no 
longer made. 

Servicing "Orphan" Sees 

For instance, there was the case of 
the A.C. Dayton 66 which was shipped 
to a new location in a bus; the owner 
having left the tubes in the set. When 
the radio was turned on there was a 
puff of smoke and the receiver refused 
to work. A test showed a burned out 
R.F. '26, R.F. transformer secondary 
and R.F. filter choke. The '26 evi- 
dently was shorted. Replacing the 
choke was easily accomplished but a 
new coil had to be wound. The induc- 
tance of the other coil was measured 
with the aid of a service oscillator and 
a new coil was wound and matched to 
the condenser. According to the cus- 
tomer, the set worked as well after the 
servicing as it did before. 

And then we can find mis- matched 
coils and condensers. This trouble we 
encountered in an A.K. 37, the tuning 
dial of which had wedged itself on the 
shaft and jammed against the case. It 
was wedged so tightly that it actually 

had to be chiseled off. (The owner was 
a Photophone Service Man and he had 
attempted to repair his own set.) As a 
result of this chiseling the condenser 
shaft was bent and the rotor plates 
wobbled in an eccentric orbit. We 
straightened the shaft and re- balanced 
the set, but somehow it lacked pep. It 
was re- balanced and this operation 
showed that a coil and condenser did 
not match. We corrected this and the 
set was O. K. 

The type of equipment used in this 
kind of service work is simplicity it- 
self. It consists of an oscillator, an 
output meter and a vacuum -tube volt- 
meter. The voltmeter is useful but not 
essential, as much service work can 
be done with only an output meter and 
an oscillator. 

Before considering a few ways in 
which to use the oscillator in service 
work, let us stress the point that, first 
of all, the set should always be ana- 
lyzed, for high- frequency troubles are 
only a small percentage of the total 
causes for service. Under no circum- 
stances touch the tuned circuits of a 
radio receiver unless, firstly, you are 
thoroughly familiar with the set and, 
secondly, have adequate equipment 
which you can operate correctly. 

Using the Aligning Tool 

Now, let us go back to the A.K. 40 
with which we began this article. 
When the set was brought into the 
shop we analyzed it thoroughly. We 
tried balancing and made no improve- 
ment. Then the alignment of the 
tuned circuits was undertaken. The 
tester used and its constructional de- 
tails are shown in Fig. 1. The set was 
tuned to a station and the flat ring 
was inserted inside the first coil (sec- 
ond R.F. stage). The volume de- 
creased, showing that the coil induc- 

tance was normal or at 
least not too high. When 

THE R. F. OSCILLATOR REPLACES GUESS WORK 

Do you really know when tuning dials are out of line? 
Do you know when coils are too small or too large? 
Do you really know how to align R.F. circuits properly? 
Do you know how to use an oscillator properly? 
Would you like to know how to use one properly? 

THEN READ THIS INTERESTING ARTICLE NOW! 

JANUARY, 19 3 3 

the second coil was 
tested (third R.F. stage) 
the volume increased, 
which proved that the 
inductance of the coil 
was too high (since the 
ring causes a decrease 
in the effective coil in- 
ductance). 

To correct this trou- 
ble, a piece of No. 18 
aerial wire was wrapped 
around the outside of 
the coil and soldered to 
(Continued on page 431) 
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81 Radio Service Data Sheet 

PHILCO 4 -TUBE SUPERHETERODYNE RECEIVER MODEL 80 

PHILCO 5 -TUBE SUPERHETERODYNE SET MODEL 37 

{Model 80: A simplified 3 -tube- and -rectifier superheterodyne incorporating a combination oscillator- first -detec- 
tor, a second -detector, and an output pentode; dynamic reproducer. 

Model 37: A battery -type 5 -tube superheterodyne; band selector; class B power amplifier; magneto- dynamic 
reproducer.) 

Model 80 
This electric receiver is designed to give 

satisfactory reception within the limits of the 
set. at the lowest possible cost. Except for the 
rectifier. all the tubes are of the 6.3 V. fila- 
ment type. Although this interesting set does 
not have any R.F. or I.F. amplification. it 
has a very selective circuit arrangement, due 
to the use of the superheterodyne circuit. 
which also provides even amplification over 
the broadcast band. The power consumption 
of this set is 46 watts. 

Never connect the chassis to the power sup- 
ply unless the reproducer and all the tubes 
are in place. 

The following components are used in this 
receiver model: Condensers Cl. C2. tuning 
condensers; CM, C2A. R.F. trimmers; C3. 
padding condenser: C4, C5, I.F. trimmers; C6, 
regeneration condenser; C7. 710 mmf.; CS. 

CIO. (in one unit) .09 -mf.; C9, 50 mmf.: 
Cll. .001 -mf.; C12, .015 -mf.: C13. .006 -mf.: 
C14. 8 mf. (electrolytic) ; C15, C18, .01-mf.; 
C16. 4 mf. (electrolytic) ; C17, 10 mf. (dry 
electrolytic). 

Resistor Rl. 20,000 ohms: 112. Re. 10,000 
ohms: R3, 9,000 ohms: R4, 16,000 ohms; R5, 
4 mega.; R7. 1. meg.; R8, 0.24 -meg.: 119, 0.49- 
meg.; R10, 325 ohms. 

The following tube characteristic data is for 
a line potential of 115 V.: Filament potential, 
VI. V2. V3, 6.3 V.; V4. 5 V. Plate (to 
cathode) potential, VI, 245 V.; V2, 40 V.; V3, 
240 V.; V4, 340 V. (Der plate). Screen -grid 
(to cathode) potential, Vl. 166 V.; V2. 15 V.: 
V3. 255 V. Control -grid (to cathode) potential, 

(ó55S) ONA6 
DESTG.I SoSC. 

p l 
I.F.T. 

GND). ANT 1 L i f C4 
L2 (MIMy 

.fÓ 
s 

VI, 6.4 V.; V2, 0.1 -V.; V3, 4 V. Cathode (to 
filament) potential, V1, 8.4 V.: V2, V3, zero. 
These readings are obtained with the volume 
control at maximum and the station selector 
adjusted to the low -frequency end of the scale. 
(Readings taken with a radio set tester and 
plug-in adapter will not be satisfactory, state 
the manufacturers, it being necessary to use 
test prods and a high -resistance meter.) 

Facing the back of the chassis, the com- 
pensating condenser at the right (with the 
micarta hex -head nut) should be adjusted for 
maximum sensitivity at the time of instal- 
lation. Tune in a station near the middle of 
the dial and adjust the hex -head nut until a 
swishing sound and circuit oscillation are 
heard when tuning in a program : then, adjust 
the nut '4 -turn, counter -clockwise, beyond the 
point where these sounds stop. If these sounds 
can then be heard at other settings of the 
tuning dial, slightly advance the nut adjust- 
ment counter -clockwise. (Follow this pro- 
cedure in the event that it, becomes necessary 
to change the shielded type 36 tube.) 

In chasses above No. 5, C13 connects as 
shown dotted; also, the hum -bucking coil is 
shorted out, and C17 (10 mf. electrolytic) is 
replaced by a unit of .015 -mf., while C15 is 
eliminated. 

Model 37 
To meet the demand of the rural -ite who 

does not have the service of an electric light 
system from which to power his radio receiver, 
but who would like to have a set possessing 
the tone quality and selectivity of electric 
sets, and at low cost, this set has been 
develgped. 

CI3 

Filament ballast V6 compensates for the 
variation in voltage output of the Philco Dry 
A battery for which this set has been de- 
signed; the "A" consumption is 720 ma. The 
"B" drain, from the 135 V. battery. varies 
between 6 and 12 ma., depending upon the 
strength of the signal ; a class B or push -push 
output stage is used. The output tube is a 
special, new "class B" tube. The combination 
first -detector and oscillator is a new, special 
R.F. pentode. 

Following are the characteristics of the com- 
ponents: Resistor RIA, RIB, 5,000 ohms. 
each : R2. 2,900 ohms : R3. 6.000 ohms ; R4, 
R7, 1,000 ohms; 115, 51,000 ohms; R6, 25,000 
ohms; R8, 99,000 ohms; R9, 0.1 -meg.: R10, 
90.000 ohms; 1111. filament ballast; R12, 0.49 - 
meg.: R13, 0.499 -meg. 

Condensers Cl. C2, C3, tuning condensers: 
C1A. C2A, C3A, R.P. trimmers ; 4, 710 mmf. 
padding condenser ; CIA, pad trimmer ; C6. C6, 
I.F. trimmers; C7, C8, 250 mmf.; C9, .01 -mf.; 
C10, .002 -mf.; C11, C17. 0.5 -mf.: C12, .25 -mt.: 
C13, C15. .05 -mf.; C14. 0.1 -mf.; 16, 710 mmf.; 
C18, 0.15 -mf. 

Following are the tube characteristics: 
Filament potential, VI to V4, 1.9 V.: V5, 2 V. 
Plate (to cathode) potential, VI, 120 V.; V2. 
120 V. (to filament) ; V8. 2 V. (to filament); 
V4, 110 V. (to filament) ; V5, 120 V. per plate. 
Screen -grid potential, VI. 60 V. (to cathode) ; 

V2, 60 V. (to filament) ; V3. 45 V. (to fila- 
ment). Control -grid potential, VI, 2.5 V. (to 
cathode) : V2, V3, 2.5 V. (to filament) ; V4. 
0.4 -V.; V5, 0.4 -V. per grid. Cathode (to fila- 
ment) potential. V1, 5.5 V. 
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model 37 5 -tube battery-type superheterodyne. incorporating a special oscillator -detector and Class B tube. 
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Radio Service Data Sheet 82 

STEWART -WARNER, MODELS 50, 51 AND 58, "MAGIC DIAL" SERIES 105 CHASSIS I (- 
TUBE ALL -WAVE SUPERHETERODYNE 

(Incorporates short- and broadcast- wavelength reception; local- distance switch; 33 and 78 r. p. m. phono.; dual 
reproducers; automatic volume control; tone control; push -pull pentodes; two -speed tuning.) 

Latest in the Stewart -Warner line is the V9, 177; Vio, zero. Screen -grid potential. 
"Magic Dial" superheterodyne Series 105 re- VI, 2 V.; V3, V4. V6, 102 V.; V8, VO, 188 
ceiver. The "Master All -Wave" console in- `/ V.; VIO, zero. Cathode potential, VI, 1.9 
corporates a single dynamic reproducer; f V.; V2. 5.2 V.; V3, 2.4 V.; VI, 9 V.; V5 
model 50 -A, 60 cycles and model 50 -B. 25 ///ttt zero; V6. -89 V.: V7. -92 V.: V8, V9, 
cycles. The "DeLuxe All- Wave" console 
incorporates two reproducers; model 51 -A, 
60 cycles and model 51 -B, 25 cycles. The 
"Radio- Phonograph" console incorporates 
phono.. and dual reproducers. 

The following values of the components 
are used in this receiver. Resistor RI, man- 
ual volume -control, 60.000 ohms; R2, tone 
control, 0.1 -meg.; R3, R19, R20, 10,000 
ohms; R4. 6.000 ohms; R5. 0.75 -meg.; R6. 
150 ohms; R7, RI1, R14, 1117, R25, 40,000 
ohms; R8, R24. 4,000 ohms; R9. 1122, 2.000 
ohms; RIO. 2 megs.: 1112, 20,090 ohms; RI3, 
0.1 -meg.; R15, 220 ohms. 4116, 20 ohms: 
R18, 100 ohms; R21. R23, 45.000 ohms; 
R26, 1. meg.; R27, 540 ohms; R28, 1,760 
ohms; R29, 4,600 ohms; RIO. 2,700 ohms. 

Condensers Cl to C5, tuning condensers; 
CIA, C2A, S.W. trimmers; C3A, C4A, C6A, 
R.F. trimmers; C6, trimmer; C7. C88. trim- 
mers (one unit); C8, C16. C21, 500 mmf.; 
C8A, trimmer. C9, C15, 100 mmf.; C9A, 
trimmer; C10 to C13, I.F. trimmers; C14. 
trimmer; C17, C19. C27, C28, C37, .001 -mf.; 
C18. .002 -mf.; C20, C29, C40. .02 -mf.; C22. 
C24, C30, C33, C42, 0.1 -mf.: C23, C34, C41. 
.25-mf.; C25, 250 mmf. ; C26, 1 mf. ; C31. 
0.5 -mf.; C32. .003 -mf.: C35. 8 mf. (25 cy- 
cles, 10 mf.); C36. 8 mf. (electrolytic); 
C89. 8 mf. (electrolytic). 

In the phonograph models the circuit is 
open at XL the dotted connections are made 
and the following values are used: RA, 0.1- 
meg.; RB. 2,000 ohms; CA, 0.1 -mf.; CB. 
.25 -mf. To use dual reproducers the circuit 
is broken at X3 and the extra reproducer 
socket is wired in as shown dotted. 

Tube voltage readings must be taken with 
the set tuned to one of the short -wave 
ranges, and the local- distance switch Sw. 2 
pulled out. 

Filament potential, VI to V5, VS. V9, 2.4 R.F. amplifier 540 to 1,550 kc.; B.C., I.F. 
V.; V6, V7, 2.42 V.; V10. 2.44; VII, 4.9 V. amplifier, 177.5 kc.: first S.W. circuit. 180 
Plate potential, VI, 21 V.; V2. 81 V.; V3, to 80 meters; second S.W. circuit, 80 to 33 
V4, V6, 188 V.: V6. 102 V.; V7. 70 V.; V8 meters; S.W. I.F. amplifier. 1.526 kc. Thg 

-97 V. (to grid, 16.5 V). Line, 115V. 
During broadcast reception interference 

from short -wave stations is prevented by 
applying a very high negative bias on V2, 
preventing it from functioning. 

The range switch consists of 8 indepen- 
dent switch sections, each being provided 
with 5 contacts. Ordinarily, only 7 sections 
are used, and only 4 of the 5- per -switch; 
the remainder are wired into circuit only in 
the radio -phono. models. 

1. The antenna is switched to the tuned 
input circuit of the short -wave detector; 2, 
the bias on the short -wave oscillator tube 
is reduced so that it can function; 3, the 
tuning condenser sections in the R.F., first - 
detector, and broadcast oscillator stages are 
cut out of the circuit and replaced by fixed 
trimmer condensers which are adjusted to 
tune these circuits to pass a 1,525 ka. sig- 
nal. This frequency is used to prevent pick- 
up of broadcast -band stations during short- 
wave reception. The received short -wave 
signal passes through the short -wave detec- 
tor where it is converted to 1,525 kc. by 
the action of the S.W. oscillator and it is 
then amplified at this frequency in the 
broadcast portion of the receiver. 

The range switch operates in five posi- 
tions as follows: 1, phonograph (this posi- 
tion cannot be reached in non -phono. 
models); 2, broadcast range (position 1 in 
non -phono. models); 3, 180 to 80 meters; 4, 
80 to 33 meters; 5. 33 to 14 meters. 

Reproducer part No. R -208 -A has a field 
coil resistance of 460 ohms; No. RL -209 -A 
(the L.F. unit in dual- reproducer sets). 230 
ohms; No. RH- 209 -A, (the companion H.F. 
unit). 230 ohms. 

In the model 105 receiver there are five 
circuits to be aligned, as follows: Broadcast 

y » [, , `t- J +. 
V J 1' ' 

CIS 4 nPt 4> ar Trt Ct5 CONTROL 
u w Imo e. ro 

C30 

\ ^ 2Ss° B \ 

third S.W. circuit will be aligned correctly 
if the first two are correctly aligned. A sen- 
sitive output meter must be used to obtain 
sufficient indication at the low service - 
oscillator output level required to prevent 
the A.V.C. circuit functioning. Turn RI 
full -on, pull Sw. 2 out and turn R2 right. 

Looking at the front of the chassis, the 
trimmer controls are located as follows: 
R.F. trimmers, from front to back, top of 
ganged condensers; I.F. trimmers. along rear 
of chassis, top of I.F. transformers: S.W. 
trimmers, left- center of chassis (rear -right 
of 5 -gang tuning condenser). In the factory 
manual these units are given the following 
reference numbers: R.F. trimmers, front to 
back, 5 to 9; I.F. trimmers, left to right, 1 

to 4; S.W. trimmers. 10 to 12. 
To align the S.W.. I.F. circuits, tune 

broadcast receiver to 1,625 kc. then switch 
to the 80 -to -33 meter range and align 10, 
11 and 12. In rare instances it may be 
necessary to align the remaining sections of 
the short -wave unit; however, this should 
be done only as a last resort, as follows: 

Aligning 180 to 80 meter band. Tune the 
broadcast receiver to 800 ke.; switch to 180 
to 80 meter band and tune to 1,600 kc.; 
adjust No. 14 for maximum output. Next, 
tune service oscillator to 975 kc., turn range 
switch to 80 to 33 meters. tune to extreme 
right position (4th harmonic) and adjust No. 
5 for maximum output. If it is necessary to 
appreciably vary No. 6. repeat the procedure 
in adjusting No. 14. 

Aligning 80 to 33 meter band. Tune the 
service oscillator to 925 ka., shift range switch 
to 80 to 33 meters, turn pointer to extreme 
left (4th harmonic) and adjust trimmer No. 
13 for maximum output. 

Next. set the service oscillator at 1,500 ke., 
tune to about 50 meters (4th harmonic) and 
adjust Nos. 6 and 15: the latter control setting 
is not critical. 

It is very important that the aligning fre- 
quencies given in these directions be exact, 
otherwise. calibration and sensitivity, partcu- 
larly at the third short -wave band. will be 
considerably below par. 
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THE SERVICE MAN'S FORUM 
Where His Findings May Benefit Other Radio Technicians 

NORMAN VS. "PAPA" FREED 

Editor, RADIO -CRAFT: 
In the "Operating Notes" depart- 

ment of the October, 1932, issue of 
RADIO- CRAFT, Mr. Freed states that to 
cure low volume and distortion in some 
Philco model 91 receivers he changes 
the first A.F. tube with the detector 
and oscillator tube. I cannot see how 
this recommendation would help mat- 
ters as the first A.F. tube is a type '37 
and the detector and oscillator tube is 
a type '36. 

H. E. NORMAN, 
291 Lake View Park, 

Rochester, N. Y. 

(Mr. Freed has been absent from the 
columns of RADIO -CRAFT due to the fact 
that he has been ill and is now con- 
valescing; we expect to have him with 
us again in a short time. Congratulate 
him, fellows -he became a daddy a 
short time ago! [Mother and "Bob" 
are doing nicely, thanks.] We print 
below his reply to Mr. Norman. Edi- 
tor.) 

Editor, RADIO- CRAFT: 
Referring to my notes in the October 

issue of RADIO- CRAFT, I find that a mis- 
take occurred. The first A.F. tube was 
interchanged with the detector and am- 
plifier tube, and not the detector - 
oscillator, which is a type '36. 

This first A.F. tube, as the text re- 
lates, has often been found to be the 
cause of low volume and distortion. 

BERTRAM M. FREED, 
Coney Island Hospital, 

Ocean Parkway, 
Brooklyn, N. Y. 

RE. THE STORY McMILLEN STICKS 
TO 

Editor, RADIO- CRAFT: 
I wish to take exception to a state- 

ment made by Mr. McMillen in your 
column of the November, 1932, issue, 
pg. 283, regarding the remodeling of 
Sparton models 69 and 79 receivers. 

Mr. McMillen explains how to change 
these sets for UY '27 tubes instead of 
the Sparton 484 tubes and then states 
that the set works just as well with the 
type '27's as with the type '84 tubes. 
A little study will readily show this 
cannot be true. 

The '27 has an amplification factor 
of 9 and, neglecting the small gain in 
the detector, five of these tubes will 
give an overall gain of 58,569 or 95 
db. The '84 tube has an amplification 
factor of 12.5 and five of these will 
give an overall gain of 305,175 or 110 
db. So it is readily seen that the type 
'27 tubes will not operate as satisfac- 
torily as the type '84 when attempting 

THE Official Radio Service Men's Asso- 
ciation, sponsored by RADIO -CRAFT, 

invites all Service Men who are not mem- 
bers of the Organization to write for an 
application blank. It is the official service 
organization of this magazine and is main- 

pf ridÌA1 

SERVICE MENS. 

so 

Official lapel button of 
the O. R. S. M. A. 

tained solely for the interests of Service 
Men. Membership cards are issued upon 
passing a written examination which is 
forwarded by mail. Write for yours to- 
day. The O.R.S.M.A., 98 Park Place, N. Y. 

Fig. I 

Schematic circuit showing the location of the 
.1 -meg. resistor. 

to obtain results on distant stations; 
however, the difference would probably 
not be noticeable on local stations. 

(The loss caused by the mismatch- 
ing of impedances has, of course, been 
neglected in these figures; this item 
would lower the gain of the '27's.) 

The writer has found that the Spar - 
ton battery -set model 39 is very easily 
converted to A.C. operation for using 
either the type '27 tubes or the type 
'84 and makes a fine A.C. set. 

The tuning unit of the model 39 re- 
ceiver is identical with that of the 69 
and 79; the amplifier contains five - 
prong sockefs, but the cathodes are not 
connected. All that is necessary is to 
install a power pack, rewire the fila- 
ments with twisted leads, and connect 
the cathodes to the volume control. If 
'27's are used it is better to use six 
of them as R.F. amplifiers and place 
the detector outside of the amplifier 
case. This will give a total gain of 
527,931 or 115 db. which is somewhat 
better than five type '84 tubes. An 
A.F. amplifier must, of course, be add- 
ed, and this may be whatever type one 
desires. The writer has used two type 
'47 tubes in push -pull and obtained ex- 
cellent results. 

R. E. WILLEY, 

4629 York Avenue, South, 
Minneapolis, Minn. 

Editor, RADIO- CRAFT: 
Concerning the interesting technical 

discussion of Mr. Willey, I wish to 
(Continued on page 435) 

Fig. A 

Don't turn green wish envy: this beautiful shop cost 5950.00 
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RADIO -CRAFT KINKS 
Practical Hints From Experimenters' Private Laboratories 

Prize Award 
A SUPER -SELECTIVE CRYSTAL 

RECEIVER 
Lawrence B. Johnson 

IN 
Fig. A is illustrated a crystal re- 

ceiver which incorporates a band - 
selector. The desirability of such an 
arrangement is evident to anyone who 
has experimented with crystal detec- 
tors. The schematic circuit is Fig. 1A; 
at B is shown a simple amplifier ar- 
rangement which may be used if de- 
sired (any convenient units may be 
used for T and V) . 

The number of turns in L controls 
the degree of band -selection. 

UNIFORM MOUNTINGS FOR 
METERS 
Pat Daly 

OFTEN a testing panel or "ham" 
transmitter panel will be designed 

to use meters of a standard, relatively 
large size. Occasionally, the needed 
range will be in a smaller size. To 
make all panel holes the same size and 
also present a symmetrical layout, the 

.001,-mb P 5 V 

INPUT 

- B- -A+ 

REPRO- 
DUCER 

I 
45V 

Fig. I 

The super -selective crystal receiver. An amplifier 
arrangement is shown at B. 

$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio hints 
and experimental short -cuts, "Radio -Craft" will 
pay $5.00 for the best one submitted each 
month. Checks will be mailed upon publica- 
tion of the article. 

The judges are the editors of "Radio- Craft" 
and their decisions are final. No unused manu- 
scripts are returned. 

Follow these simple rules: Write, or prefer- 
ably type, on one side of the sheet, giving a 
clear description of the best radio "kink" you 
know of. Simple sketches in free -hand are sat- 
isfactory, as long as they explain the idea. You 
can send in as many kinks as you wish. Every- 
one is eligible for the prize except employees 
of "Radio-Craft" and Their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the nest month. 

Send all contributions to Editor, Kinks De- 
partment, c -o "Radio- Craft," 98 Park Place, 
New York City. 

following method may be used: A 
washer of bakelite is cut with the circle 
cutter or scroll saw, the outside diame- 
ter being equal to the flange of the 
meter and the inner hole to fit the 
meter, as illustrated in Fig. 2. By 
mounting a small meter in this way 
the panel arrangement looks much bet- 
ter and the larger meter may be put 
in at any time. 

A "5 AND IO" MIKE STAND 
Joe Wilfinger 

FOR 
the experimenter who cannot 

afford a "commercial" microphone 
stand, the writer offers the construction 
illustrated in Fig. 3. Most of the parts 

Fig. 2 

With this idea any meter may be enlarged. 
Fig. A 

Photograph of the selective crystal set . 
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can be obtained in a "five and dime" 
store; the total cost is only about fifty 
cents. 

I am using this stand with a P.A. 
system for orchestra purposes and find 
it very easy to transport. The micro- 
phone together with its ring, may be 
removed and kept in a padded box (to 
prevent damage) when not in use. 

A DYNATRON ONE -TUBE ELECTRIC 
SET 

W. E. Chorpenning 

N- Fig. 4 is 
illustrated a 

dynatron d e- 
tector circuit 
which has lots 
of pep, and on 
many stations 
is too loud for 
comfort when 
using head- 
phones; t h e 
tone quality is 
excellent, and 
selectivity i s 
(Continued on 

page 431) 
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Fig. 3 

Ah, at last! The 5 and 10 
"mike" stand. 

Fig. 4 

Schematic circuit of the dynatron detector circuit. 

PANEL CONDENSER 

, 
SPRING TO 
TIGHTEN 

CORD 

SPACERS COLLARS 

LOOP CORD 
AROUND 
SCREW TO 
HOLD IT 

S 

That troublesome drum -dial problem is simple now 
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IMPROVING S. W. 7// 

RECEIVER DESIGN R. Wm. TANNER 

IT SEEMS to be the vogue, just at present, to increase 
the number of tubes, particularly in the case of short- 
wave superheterodynes. This is not as it should be in 
these days of depression. There are short -wave "supers" 

now on the market employing up to 16 tubes. To be sure, 
such a set has extreme sensitivity and volume but due to 
background noises, it is never possible to use all of the 
power available. 

If each tube is employed to its greatest efficiency with all 
component parts of best grade, the writer believes that a 
six- or seven -tube set (including rectifier) will give as satis- 
factory results as one with many more tubes. 

In one manufactured short -wave superhet, that the writer 
had occasion to look over, the I. F. amplifier employed 
three I. F. stages. Tuning was very smooth, but the am- 
plifier was altogether too stable. As the shielding was 
nothing exceptional and the I. F. filtering was not even 
fair, it was decided to find out the reason for the lack of 
feedback. A close examination 
proved that the I. F. trans- 
former primaries consisted of 
only one -fifth the number of 
secondary turns, resulting in 
very low I. F. gain per stage 
(the reason, no doubt, for the 
three I. F. stages; two would 
have been quite sufficient if the 
coupling transformers had been 
correctly constructed.) Fur- 
thermore, the transformers 
were mounted only 1% in. from 
the shield can -another good 
reason for the lack of gain. 

There is another condition 
existing in short -wave supers 
which can cause as much 
trouble as in a broadcast set 
and that is cross -talk. The use 
of a variable -mu tube as first - 
detector preceded by a two - 
section band -selector will en- 
tirely eliminate this "horror," 
the band -selector also function- 
ing to prevent image- frequency interference, a condition 
much worse on the short -waves than on the broadcast 
band. (With many supers, lack of sufficient selectivity 
before the first -detector results in the reception of many 
undesired code stations.) 

There is another important advantage to the use of a 
variable -mu tube as a first- detector. Due to the low value 
of control -grid bias required, this tube may be used as a 
second -harmonic oscillator as well as a detector. With 
proper coils, this arrangement is every bit as good as a 
separate oscillator; at the same time one tube is saved. 
Figure lA shows a type 58 pentode tube employed as a 
combination first- detector and oscillator. It will be noted 
that the plate circuit contains the tuned winding of the 
oscillator, the feedback coil being in the cathode circuit, 
(or it may be placed in the control -grid lead if desired). 
Both the oscillator and the band -selector coils must be 
completely shielded. 

If shielding and R. F. filtering are exceptionally good 
throughout the receiver, we can still improve operation by 
inserting a tuned circuit L-C in the detector control -grid 
lead, as shown at X in Fig. 1A. This coil and condenser 
combination is peaked at the same frequency as the I. F. 

transformers and must also be placed within a shield can 
of correct dimensions. With this extra device, the gain 
in the first -detector stage is very nearly equal to that of 
an L F. stage. The L -C circuit should preferably be of 
the high -C type, that is, a high ratio of capacity to in- 
ductance, as this helps to prevent I. F. feedback in the 
detector stage. 

As a vacuum tube is a voltage- operated device, anything 
that tends to reduce the R. F. voltages will certainly tend 
to decrease the possible gain. Consequently, short -wave 
tuning coils should be wound for minimum R. F. resistance 
and for the three lower wave bands, 20, 40 and 80 meters, 
should be space -wound. This is a simple problem but 
even though the coils have low losses, placing them within 
shields that are too small will cause the high- frequency 
resistance to rise, not only decreasing the effective volt- 
age applied to the grid but causing broad tuning as well. 
The use of wire larger than No. 24 is of no benefit whatso- 

ever since the greater wire 
diameter results in increased 
distributed capacity. 

The construction of the I. F. 
transformers should be given 
considerable attention, although 
resistance loss here is not so 
important as in the signal -fre- 
quency circuits. In order to 
apply the highest possible volt- 
ages to the tube grids, the tuned 
circuits should have a low -C 
ratio; in fact, to reduce the 
self- capacity of the coils they 
should be wound in the form of 
honeycombs and with the turns 
spaced instead of close -wound 
as in the modern broadcast - 
type, lattice- wound, I. F. trans- 
formers. For this reason the 
writer prefers I. F. transform- 
ers of the inductance -tuned 
type, made by mounting four 
coils to slide on a common rod, 
as shown in Fig. 1B. Two of 

these coils, A and B, in series constitute a variometer pri- 
mary Ll, and the remaining two, C and D, the secondary 
L2. Varying the coupling of B and C, ordinarily about 
11,4 ins., determines the selectivity. These units have 
been employed in many experimental circuits with im- 
proved results over the conventional capacity -tuned types. 
These inductance- tuned, I. F. transformers permit a higher 
load impedance with a better match for high -impedance 
tubes such as the screen -grid and pentode, particularly the 
latter. 

All of the I.F. coils tuned by the 140 mmf. condensers, 
including that in the first -detector grid circuit, are 1.2 mhy. 
(they are made by F. W. Sickles Co.). The I.F. coils after 
the first I.F. tube consist of two coils for both primary 
and secondary, each having an inductance of 1.2 mhy.; 
two connected in series, in each circuit, constitute the 
variometer arrangement. 

The R.F. chokes are 20 to 90 mhy. for the screen -grid, 
"B" positive and cathode circuits; for the crystal detector 
plate, either a 250 mhy. or two 50 to 90 mhy. units. The 
choke in the first -detector plate lead to the top of the first 
I.F. transformer must be quite small to prevent choking 
the I.F. currents; (I used in many sets a Sickles 1.2 mhy. 
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COND. 

S.W. BAND- 
PASS 

LFILTER 

A I, 

a o 

6N0. 

u 
AAB 

o 
o 
ó T 

I.F. 1 
TUBE 

I.F.T. 

' 000'- 
R.F.C. 

L2 

'C D' 

là+ 

-A- 

R.F.C. 

250V. 

Fig. I 

This circuit illustrates the manner in which a tuned circuit is inserted 
in the receiver for increasing the sensitivity of the detector. At B. 

an I.F. coil arrangement is given. 
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Here is a real, honest -to- goodness article by a short -wave authority which tells you exact- 
ly what the requirements are for successful operation on the short wave -lengths. This 
article is devoid of all theory, and the conclusions are backed up by an excellent receiver 
whose data are given here. You should read this article and convince yourself. 

lattice -wound coil.) . 

Giving the turns and sizes for such chokes and I.F. coils 
would only absorb valuable space, since no ham can make 
two consecutive coils alike, without expensive machinery; 
lattice -wound coils are almost impossible to make by hand. 

The plug -in short -wave coils are wound on bakelite forms 
which just fit over a tube base and bolt 
to it; both the antenna and the detector 
grid coil are wound alike, as follows: 
for 20 meters, 5 T.; 40, 10 T.; 80, 21 T.; 
160, 45 T. Number 26 enam. wire is 
used, close wound. The coils are sepa- 
rated on the forms approximately 1% 
ins. to give a band -selection effect. 

The oscillator coils are on the same 
size forms, to the following specifica- 
tions: 20 meters, 5 T., 5 T.; 40, 10 T., 
6 T.; 80, 19 T., 8 T.; 160, 34 T., 10 T. 
The first figure indicates the number of 
primary turns and the second, the 
cathode. The same wire and spac- 

From the viewpoint of tone quality or, in television, 
picture quality, the greatest source of distortion is the 
second -detector; even though the new type 57 pentode is 
an especially fine detector, giving a high audio output with 
only a small R.F. input, there is some distortion present. 
The writer has for the past two years been experimenting 

with crystal detectors in modern, high- 

WHAT THIS ARTICLE 
TELLS YOU 

It +ells you what precautions to take in 
building S. W. receivers. 

It tells you the advantages of the new 
tubes. 

It tells you of the use of a crystal detec- 
tor in modern S.W. se +s. 

It tells you everything you want to know 

ABOUT SHORT -WAVE 
RECEIVERS 

ing are used as mentioned in the paragraph above. 
In order to realize the greatest possible gain, all stages 

should be completely shielded, including the respective 
tube (which must be separately shielded), coils, bypass 
condensers and resistors; the R.F. chokes may be located 
outside the shields. All screen -grid and plate leads should 
be filtered, by means of a good R.F. choke without dead - 
spots, and the correct size of bypass condenser (these di- 
rections include the first- detector). It should be men- 
tioned that, especially with the new R.F. pentodes, shield- 
ing which employs only a separate shield -can for the coils 
and a separate tube shield will not do if all regenerative 
feedback is to be eliminated; stage shielding is an absolute 
necessity. However, if all shielding and filtering precau- 
tions are strictly observed, feedback will be reduced to a 
very low value and high gain per stage will be obtained. 

gain receivers. In every case tone and 
picture quality are far better than with 
a tube second -detector. All types of 
crystals have been used including 
galena, silicon, zincite -tellurium, car - 
borundum and a German unit termed a 
Rotorit. The carborundum detector has 
always proved the most stable and sen- 
sitive and will handle a higher R.F. 
input than others; the Rotorit comes 
next, with the zincite -tellurium a close 
second. The carborundum unit requires 
a small, D.C. bias (conveniently ob- 
tained from the power pack) for great- 

est sensitivity and good tone quality. For television re- 
ception, a crystal detector offers a very simple means of 
changing from a positive to negative picture, merely by 
reversing the detector connections. With a carborundum 
crystal, reversing the connections also requires a change in 
polarity of the bias voltage; a potentiometer will effect the 
change. 

The audio ouput of a crystal is not as high as with a 
tube due to the fact that a crystal has no amplification 
properties, which means that two A.F. stages should be 
employed if the power tube is to be operated at full 
capacity. A type 57 voltage amplifier and a type '47 power 
stage are an ideal combination to be used after a crystal 
second -detector. 

A peculiar condition exists in the output of a crystal 
(Continued on page 435) 
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Complete schematic circuit of the receiver embodying all the principles set forth in the text. 
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THE 
RADIO CRAFTSMAN'S 
PAGE 

MORE TUBES? Or PRO - 
Editor, RADIO- CRAFT: 

There was one article in the October 
issue which appealed to me particu- 
larly, that was in connection with C. 
M. Delano's letter. 

I think it would be a great idea to 
produce a series of tubes the size of 
the "peanut" tube, with a low -drain 
filament. Also, the screen -grid and 
pentodes would be a splendid addition 
to this line. I think that this line of 
tubes should be designed with a 1.1 V. 
filament with a drain of 60 ma. or 
less and, if possible, a plate voltage of 
not more than 90 V. 

I believe you are always anxious to 
receive suggestions as to what the 
readers of your magazine would like 
to see published and I am offering one 
which would interest me and, I am 
sure, would be of interest to many 
other beginners in the radio business. 
I would like to see more articles pub- 
lished giving information on operating 
procedure and routine work in various 
branches of the radio art, e. g., articles 
describing operating procedure and 
routine work in transmitting stations 
both on land and ships, and also in the 
projection booth, and numerous other 
branches of the art. 

I remain, a booster for the Gems- 
back Publications. 

DALTON NEWBERRY, 
R. R. No. 1 

Port Haney, B. C., Can. 

-AND CON 
Editor, RADIO -CRAFT: 

Referring to Mr. Delano's article on 
page 238 of the October, 1932, issue of 
RADIO- CRAFT, I, for one reader, am not 
in accord with him in this instance, as 
I think we already have too many tubes 
and, furthermore, do not believe in 
keeping these relics running forever. 
I suggest, rather, that every tube older 
than the 2 -volt series and the new "50" 
line be discontinued as any set these 
cannot be adapted to is practically 
worthless. 

I have seen '30's substituted for '26's 
with improved results in performance 
and economy, and the 56 substituted for 
the '27 with similar satisfactory re- 
sults. 

To go a bit further, I'm in sympathy 
with Philco's idea of using the 6.3 -volt 
"automotive" series of tubes in A.C. 
sets, thereby having but two series of 
tubes. 

Also, I think development of a 6 -volt 
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IMPORTANT NOTICE 
In the interest of those readers who do not 

like to mutilate this magazine, we have asked 
some of our advertisers not to place coupons 
in their advertisements. 

Instead of the usual coupons, you will find 
a number of convenient pos+ cards inserted 
between the last page and the back cover of 
this magazine. 

This new service will save you time and 
work. No need to cut coupons, nor is it neces- 
sary to hunt for and address envelopes. More- 
over the space for your name on a coupon is 

usually so small that the advertiser is often not 
able to make out your writing and then you 
wonder why you do not get the literature 
sent for. 

Then, last but not least -the postage for a 

postal card is only 2c whereas a letter now 
costs 3c. 

Road the advertisements and then turn to 
the page containing the special postal cards. 
Detach, fill out and mail the card of the 
advertiser whose literature or offers you want 
to have sent to you. 

Mail your card today) Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 

Fig. I 

Circuit details of an R.F. transformer 

"air cell" battery for use with the 
2 -volt tubes and an automotive type of 
"B" eliminator, would be a boon to the 
battery set, thereby eliminating all but 
two battery connections. 

JOHN R. REGIS, 
115 N. Pittsburgh St., 

Spokane, Nash. 
( "You pays your money an' you 

takes your choice "; there you have two 
sides of the story, fellows, which do 
you want to take? It is interesting to 
observe that both gentlemen hail from 
the far Northwest. Local conditions 
undoubtedly influence Mr. Newberry's 
plea for tubes having lower current 
requirements. Mr. Regis exhibits a 
broader understanding of the chaotic 
conditions existing today in the radio 
tube field, and makes some very logical 
proposals, [in line with the step which 
has been taken by Philco, as pointed 
out last August in Radio Service Data 
Sheet No. 71, "Philco Model 15 Series," 

RADIO- 

The Bulletin Board For 

Our Experimental Readers 

concerning the exclusive use of 6.3 -voit 
tubes in A.C. receivers], toward their 
mitigation. Editor.) 

IMPROVING "THE A. C. PENTODE 
PORTABLE" 

Editor, RADIO -CRAFT: 
In the September, 1931, issue of 

RADIO -CRAFT, page 156, you published 
plans for a portable set consisting of 
only a '24 detector and '47 amplifier. 
You requested all builders of the set 
to report on it. "Better late than 
never," so here goes. 

At first, I could not get the '24 de- 
tector to work, so I changed over to a 
'27. The volume was good considering 
the number of tubes. Finally, I found 
that the plate and screen -grid voltage 
on the '24 were the same and hence it 
did not function. By fixing this, the 
'24 worked with astounding volume. 

The set has truly wonderful tone and 
volume. In the heart of Philadelphia, 
I have no difficulty in picking up, with 
good volume, station programs 500 
miles distant. However, I find that a 
250 mmf. condenser in the antenna cir- 
cuit, as unit C, gives better volume. 

J. J. FOSTER, 
5938 Sansom St., 

Philadelphia, Pa. 

HARK TO "AUSSIE," 10,000 MILES 
AWAY 

Editor, RADIO -CRAFT: 
It has been my pleasure to have been 

a reader of the different publications 
edited by Mr. Gernsback and I must 
say that I have gleaned some very val- 
uable information from the columns of 
his magazines, but, there is one thing 
that I'd like to see in them -more de- 
tail; probably other readers of your 
paper, in the different countries where 
RADIO CRAFT circulates, would be simi- 
larly gratified. 

In your articles for set construc- 
tion, the List of Parts always includes 
a manufactured kit of coils which is 
never procurable in Australia. Also, 
the brand of power pack mentioned is 
unprocurable here; although, if the 
voltages actually read, on the set, with 
a resistance voltmeter, were given 
from, say, the plate of the tube to the 
cathode or chassis, as the case may be, 
it would be a check for us to know 
whether everything is O.K. 

Further, might I suggest that the 
(Continued on page 434) 
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now or .. . 
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Completely 
Assembled 

Lary e 
Dual 

Speakers 

20 
BIG NEW 

FEATURES 
Give You World -Wide Long 
and Short -Wave Reception 
ALL -WAVE, 15 to 550 METER tuning range brings the whole world of radio to your home. Not only U. S. stations from Coast to Coast, but, when radio conditions are favorable, 
you can tune in London, Paris, Berlin, Rome and hundreds of foreign stations using short or long wave. The Midwest super "16" 
has four distinct wave bands , police, amateur, long wave, short wave. 
And it gives you marvelously clear reception - . better than 7% KC selec- tivity. With the wonderful new matched dual speakers, tone control and STAT -OMIT tuning silencer, you will enjoy sensationally clear and smooth 

radio reception such as you have never known. And above 
all, you will enjoy absolutely faithful tone reproduction. 
Thousands of Midwests are giving wonderful satisfaction in 
every State of the Union and forty -nine foreign countries as 
well. No radio at any price can give you better reception 
than this famous Midwest which you buy direct from the 
factory at a sensationally low price. 

Color-Lite 
Band Selector 
With the 
\\'osier" dial. a turn of 

a Mich dimes a different 
colored light for each band. 

BLUE for fareiln broadcasts 
-15 to 30 meters. 

GREEN for :hips at sea 

amt run 
t 

nuri la! ;tattoo; 
-30 to 75 meters. 

RED far police. amateur. 
etc. -75 to 195 meters. 

WHITE for regular broad - 

cads -200 to 550 meters. 

TERMS 
AS LOW AS 

$5 DOWN 

-4 Sensational New - 
Midwest Features 
Midwest 19J3 ALL -WAVE radios 
have all the worthwhile improve- 
ments and many exclusive Mid- 
west features. Outstanding among 
the important advantages of these 
big powerful sets are these: 

STAT -OMIT Tuning Silencer 
An inter -station silencer or noise 
suppressor that automatically omits 
all in- between- station noises, swish- 
ing, cracking and frying. This 
new method gives perfect tuning 
without Neon lights, visual meters 
or buttons formerly required. 

Class "B" Amplification 
Gives absolutely faithful reproduction 
of all tones and overtones. Enormous 
reserve power capable of reproducing 
any instrumental combination of the 
most powerful orchestra. Handles the 
full volume of the largest pipes of the 
grand organ. 

Dual Speakers 
Two full elertrodynamte speakers for complete 
audible tone range, especially designed for the 
tremendous power output of the new tubes. 

One Chassis -One Dial 
Only one chassis for everything. 15 to 550 meters . 

regular broadcasts. pollee, amateur. ship. 
at sea, commercial stations, foreign short -wasp 
broadcasts. No converter or other auxiliary unit. 
used. All bands eontrulled by one dial. 

Deal Direct With Factory 

Save Tó 50% 
Midwest sweeps aside the costly old - 

fashioned way of selling through 
jobbers and dealers. You buy direct 
from the factory. You have 30 days 
trial in your own home and a posi- 
tive guarantee of satisfaction or 
money back. If you wish, you may 
pay for your Midwest in small 
monthly sums that you'll scarcely 
miss. Remember . only $10.00 
down puts even the biggest and 
finest Midwest in your home now. 
Some models as low as $5.00 down. 
Investigate! Mail the coupon. Get 
the Midwest catalog. Learn the 
facts about Midwest 12- and 16 -tube 
ALL -WAVE sets. Get a bigger, bet- 
ter, more powerful, better toned 
radio-at a positive saving of 30% 
to 50%. Mail the coupon or write us 
a postal Huh t An 11'' 

MIDWEST RADIO CORP. 
Dept. 168 (Est. 1920) Cincinnati, O. 

RADIO -CRAFT for JANUARY, 1933 

Read These Letters! 
"Am having good results with my 
16 -tube Midwest. On the short 
suave I have had most all of the 
large stations. I get several of 
the Airport Stations and amateur 
stations a plenty. Had G5SW, 
LEX. Buenos Aires, VK2ME, 
VK:3ME, Sydney. VE9GW, Bow - 
mancille, Canada, Pointoise. France 
and Nauen, Germany." 

R. P. REYNOLDS. 
P. O. Box 1125, Orlando, Fla. 

"The 16 -tube radio arrived yester- 
day. got it going today and to 
express myself in a few words 

What a radio! What a tone! 
What a surprise! Really, it is 
more radio than I ever dreamed of 
seeing incorporated in one chassis. 
It's wonderful." 

L. F. KIMMELL, 
7324 Wakefield Ave., 
Cleveland. O. 

COMPLETE 
LINE OF 

CONSOLES 
The big new Mid- 
west catalog 
shows gorgeous 
line of artistic 
consoles in the 
new six -leg de- 
signs. Mail the 
coupon now. Get 
all the farts. 

MldwCSt Radio 9 Od o \P g g3csu\p"sáp odei 

eyodts9e 1ro1a 

lotete 
e otter 

lie tost 

11"30 

Dom'_ COga' .B¡Á60 

13gEßESSMONEY 

E%S ,8óero 

tot d' ist 
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RADIO - CRAFT'S INFORMATION BUREAU 
SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 

Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 

and the appearance of its answer here. 
Replies, magazines, etc., cannot be sent C. O. D. 
Inquiries can be answered by mail only when acompanied by 

25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication," to avoid 

misunderstanding. 

MIDWEST 16 -TUBE ALL -WAVE SU- 
PERHETERODYNE- CORRECTIONS 

(152) Mr. Victor Yet.ch, Newark. N. J. 
(Q. 1.) What is the schematic circuit of the 

16 -tube all -wave superheterodyne which is being 
put out by the Midwest Radio Corp.? What 
technical information is there available concern- 
ing the components used in this set? 

(A. 1.) In Fig. Q182A is illustrated the dia- 
gram of connections employed in latest- model, 
all -wave superheterodyne manufactured by the 
Midwest Radio Corp.; this is the Model 16 re- 
ceiver. The values of the components are as 
follows: 

Condensers Cl, C2, C3, tuning condensers; 
C1A, C2A, C3A. R. F. trimmers; Cl. .001 -mf. 
padding condenser (mica) ; C4A, padding trim- 
mer; C5, trimmer; C -6 to C11, I.F. trimmers; 
C12. C15, C16, C18, C19, C22. C23, C24, C26, 
C29, C30, C34. C36, C37, C38, C40 to C44, C46, 
C47, C53, .05 -mf.: C14. C31, C35, 20 mmf. 
(mica) ; C17, 250 mmf. (mica) ; C20, .001 -mf.: 
C21, 1. mf. (electrolytic); C25, 0.1 -mf.; C27, 
24 mf. ; C28, .001 -mf., padding condenser (mica) ; 

C32, C33, .002 -mf. (mica) ; C39, 50 mmf. (mica) ; 

C45, C49, C52, 8 mf. (electrolytic) ; C48, C50, 
4 mf. (special) : C51, 4 mf. (electrolytic). 

Resistor Rl, manual volume control, 0.5 -meg.; 
R2. "silent tuning" control, 1,000 ohms; R3, 
tone control, 50,000 ohms: R4, R9, R13, R21, 
R24, R36. R45, 31,000 ohms : R5, 10,000 ohms ; 

R6. 100 ohms ; R7, R11, R14. R16, R17, R26, 
R27, R28, R29, R31, R35, R58 to R43, 0.2 -meg.: 
R8, R12, R20, R23, R25, R30. R37, 50,000 ohms; 
Rio, R15, 1119, 2,000 ohms; 1118. 700 ohms; 
1122, 15,000 ohms; R32, 410 ohms: 1133, 3 mews.; 
R34. 5,000 ohms. 

The power rating of this set is 150 W. The 
sensitivity is better than 1. microvolt absolute 
and the rated power output is approximately 20 
W. One of the dual reproducers is a 10 in. 
dynamic unit and the other is an 8 in. model. 
A master wave -change switch controls the R. F.. 
detector and oscillator circuits; at the same 
time, a corresponding colored pilot light iden- 
tifies the band. 

(Q. 2.1 Is it possible to make a really sensi- 
tive crystal set? 

Fig. 01828 
Photograph of the sensitive crystal receiver. 

(A. 2.) The sensitivity of a crystal set is 
mainly dependent upon the sensitivity of the 
particular piece of crystal used as the rectifying 
element. However, the high power in use today 
by a great number of stations renders it neces- 
sary to use some form of selector circuit which 
will enable the high -power "locals" to be tuned 
out in order to hear the more distant stations. 

(Continued on page 442) 

Fig. Q182C 
Photograph of the device used to obtain power 

from receiver power units 
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Fig. 9182A 
Complete schematic circuit of the Midwest I6 tube receiver, a question concerning which was asked by Mr. Peisch. 
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METERLESS TUBE 
TESTER 

(Continued from page 395) 
oscillates, a key may be inserted to break the 
"B" supply for code -practice work. The posts 
are shorted for ordinary, tube -testing work. 

Construction of the Tester 

The construction of the tester is so simple 
that with the help of the circuit diagram and 
the photographs the experimenter will have no 
difficulty in building this device. The arrange- 
ment shown in the photograph of Fig. C for 
mounting the two dry cells under the sub - 
panel is economical, although some may pre- 
fer to place the batteries in a box and mount 
everything else on the horizontal panel which 
could then serve as a cover for the box. 
However, the arrangement shown is preferred 
by the author. 

It should be noted that the transformer. 
A.F.T., has a variable ratio, and that the pri- 
mary terminals P and B+ are not reversed, 
although they may have to be, if a make of 
transformer is used other than that specified. 
With the ratio chosen as indicated in the 
List of Parts, the tube will oscillate readily. 

A word about mounting the dials. Both a 
Remler potentiometer and rheostat are used. If 
the builder uses some other make, then the 
chart given here will not be of much service, 
and a complete calibration table must be 
made. The choice, however, is left to the 
discretion of the reader. 

Be sure to indicate the position of the 
switches by some mark on the panel, other- 
wise you may be forced to guess -and guess- 
ing is always a "shaky proposition." 

As a check, in order to be sure that the 
tubes are getting the proper filament voltage. 
connect a voltmeter across the filament termi- 
nals of a '27 tube placed in the 5 -prong 
socket. The reading should be 1.6 volts with 
the rheostat, R2, placed at position 7. 

Miscellaneous Considerations 

Do not let the low cost of this cimple 
tester lead you to believe that it is less 
accurate than the more expensive testers 
using elaborate meters. The ordinary tester 
rates the value of a tube by measuring its 
filament emission. This single characteristic. 
while it undoubtedly has a great deal of 
merit, does not necessarily mean that all 
other characteristics (such as mutual con- 
ductance) are normal. The fact that a tube 
may work fairly well with its filament emis- 
sion slightly below par, or conversely, that 
a tube with normal emission may function 
poorly in a receiver, must be admitted as a 
possibility by all qualified observers. The 
former case was demonstrated forcibly when 
a test was run on a series of 18 tubes on 
a commercial tester (using meters, of course). 
The results of the test were then compared 
with the results obtained on the same 18 
tubes after testing them on the meterless 
tester described here. In 17 of the tubes. 
both tests agreed: but in the 18th case, they 
disagreed. The commercial tester rejected the 
tube, while the meterless tester pronounced 
it workable. On trying this tube (it was a 
'27) in an actual receiver under working con- 
ditions, it performed satisfactorily, thus illus- 
trating the point mentioned above. 

The tester described here tests tubes under 
conditions which are parallel to actual oper- 
ating conditions. The test is not under exact 
conditions because the voltages applied to the 
tube by the tester are not normal. However, 
since the calibration of the tester is made by 
comparing the readings of good and bad tubes. 
exact operating potentials are not necessary 
-nor deeirebte -for the simple reason that it 
would be difficult to differentiate between a 
good and a poor tube with high voltages ap- 
plied; portability and cost would also suffer 
under these conditions. 

Operating the Tester 

To operate the tester, let us assume that 
all switches are thrown to their normal posi- 
tions as shown in the schematic circuit of 
Fig. 2. The rheostat is set at the position 
indicated on the chart for the tube under 
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test; if the tube is an 'OIA, this position is 
10. The dial of R3 is set at tap No. 10 and 
slowly turned toward tap No. 1 until a tone 
is heard in the phones. If the tube is good, it 
will start oscillating at about 9; if the tube is 
poor, then the plate voltage must be increased 
(the tap switch moved closer to 1) in order 
to make the tube oscillate. Suppose the tube 
starts to oscillate at tap No. 3, what does it 
mean? It simply means that the plate voltage 
must be increased to a relatively high value 
before oscillation starts; the tube, therefore, 
is weak. 

To guard against inaccuracy, it might be 
well to tap the tube gently a few times or 
wait until the tube heats up (in heater -type 
tubes) before manipulating R3. Repeat the 
procedure and tap the key switch a few times 
to be sure everything is normal, especially 
after just finishing the tester. 

No precautions need be taken for a shorted 
tube since there are no expensive, delicate 
meters in the circuit to ruin. A shorted tube 
will not oscillate and may be immediately 
placed in its proper junk heap. 

The Tube Chart 
A chart interpreting the readings of R3 is 

shown. This chart is based on the results 
laboriously obtained from many tubes of each 
of the different types listed. As previously 
cautioned, although any audio transformer 
will generate an audio note (although at a 
different tap on R3) it is important to realize 
that the effectiveness of this chart depends 
upon its being used with the same apparatus 
specified in the List of Parts. If parts other 
than those listed are used, it will be necessary 
to make another one by noting the readings 
of R3 with good, weak, and worthless tubes 
for a particular setting of R2. All readings 
less than this value should be rejected. 

One other point should he considered. It 
may so happen that a tube made by the "So -and- 
So Company" will he good at tap No. 9, while 
a tube just as good, but manufactured by 
another company. may read O.K. on tap Nu. A. 
This may be due to an unusual filament con- 
struction, and a slight adjustment of the 
chart will take care of this contingency. 

In a forthcoming issue of RADIO-CRAPT 
a similar tester, all .4.C. operated, will be de- 
scribed. 

List of Parts 
One 10 -ohm fixed resistor, 2 watt- RI; 
One Remler 6 -ohm rheostat (with dial). R2; 
One Remler 1,000 -ohm potentiometer. tapped, 

R3; 
One .00025 -mf. fixed condenser, C: 
One Acme type VA2, using posts PI, R +4, 

F6, and GR, A.F.T.: 
Eight binding posts: 
One Leeds drilled panel. 5x7 inches, type 330; 
One Eby 4 -prong socket: 
One Eby 5 -prong socket; 
One Eby 6 -prong socket; 
Two Marko "on -off" switches, SW.1, SW.2; 
Two H &H S.P.D.T. toggle switches, SW3. 

SW4; 
One screen -grid clip and post: 
One Leeds sub -panel 8x7 inches, and dry -cell 

holder; 
Two dry-cells. No. 6: 
One 4.5 -volt "C" battery (used as a "B" bat- 

tery); 
One pair telephone receivers: 
One key (optional). 
Optional: Remler control panel type 330. con- 

taining R1, R3, C and the binding posts as 
standard equipment. 

V. T. VOLTMETER 
(Continued from page 402) 

microhenries. Let is the oscillation constant 
for the fundamental wavelength of the an- 
tenna, and Ca is the capacity of the antenna. 

The fundamental wavelength of the antenna 
is found by tuning the calibrated oscillator 
until maximum indication is had on the V. T. 
voltmeter. when it is connected across a 5 ohm 
resistance placed in series with the antenna, at 
the position of L2, and with the switch en 
position "A." 

Additional Uses 
There are many other uses of the V. T. 

voltmeter. The instrument may he used as 
the indicating device for bridge measurements 

(Continued on pape 4,ta) 
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Ahead,/' 
Said the 
Experts. 

NOW, 
EVEN 
BETTER! 
RECENT tube developments have 

made the COMET All- Wave" 
(pictured above) and COMET 
"Pro" (below) Superheterodynes - 
even more selective, more sensitive, 
more stable and easier to tune. 

Both receivers now use four "58" tubes, 
two "57's ", one "247" and an "80" rec- 
tifier. 

The "All- Wave" covers the short -wave 
and regular broadcast bands, 15 to 550 
meters. Console or table model. 

The "Pro" globe -trots on the short. 
waves only -and for proof of unmatched 
efficiency, here are 

SOME USERS 

American Airways 
Eastern Air Transport Co. 
Northwest Airways 
American Radio News Service 
Canadian Government Signal Service 
United States Government, Army and 

Navy Service 
Key Stations of leading broadcasting 

networks, for foreign reception - 
and many more of convincing im- 
portance. 

The "Pro" may now be had in new 
style metal or wood cabinet. Battery 
Model also. 

Really GREAT receivers -backed by the 
30- year-old Hammarlund reputation for 
doing things right. 

Mail 
Coupon 

for 
Folder 

1 

COMET 
t Custom-Built '1P RO'' 

b 

AMMARLUND 
HAMMARLUND MFG. CO. 
424 W. 33rd St., New York 

Please send me illustrated folder, describing the 
COMET "PRO" and All -Wave Superheterodyne's. 

Name 

RCG133 
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SERVICING BY THE RE- 

SISTANCE METHOD 
(Continued from paye 411) 

Since position No. 6 is provided to meas- 
ure the resistance between a suppressor grid 
and the chassis, no reading is taken at this 
point because V1 does not have such a grid. 

Turning the switch to position No. 7, meas- 
urement is made of the resistance between 
one rectifier plate terminal and chassis. This 
is one -half of the power transformer second- 
ary and field coil and measures 2,700 ohms. 
Position No. 8 measures the resistance be- 
tween the other rectifier plate and chassis, 
which is the other half of the secondary of 
the power transformer and field coil and 
naturally also measures 2,700 ohms. 

The selector switch is then turned to posi- 
s lion 9, in order to measure the resistance 

between the filament of the rectifier tube and 
the plate of VI. This value is 58 ohms. This 
reading gives an important indication that the 
first R.F. primary is O.K. The measurement 
at position 4 could not do this, since it in- 
eluded not only the R.F. primary, but other 
resistors of such proportionately high values 
that it was impossible to obtain a definite 
check of the primary resistance. 

Position 10 measures the resistance be- 
tween the filament of the rectifier tube and 
the grid terminal of the socket under test. 
In other words, this is the resistance between 
the screen grid of VI and the filament of V8. 
This is R3 and measures 14,900 ohms. 

At position 11. it is possible to measure 
the resistance from the filament of V8 to the 
cathode of V1. This includes R3 and R4 and 
measures 22.300 ohms. Positions 12 and 13 

are provided to measure resistances from 
plate to plate and from grid to grid respec- 
tively, between any two sockets. 

Continuing the test, the left -hand cable 
remains plugged into the rectifier socket, 
while the right -hand cable is now plugged 
into the oscillator -tube socket V2. Starting 
at position No. 1 of the right -hand selector 
switch, the same routine is again followed, 
passing from one position to another and 
reading the ohmmeter each time in order to 
check the resistances of the oscillator grid 
winding, oscillator plate winding, etc. The 
various readings are all carefully tabulated. 

Next the right -hand cable is plugged into 
the first -detector tube socket V3. then int.. 
the I.F. tube socket V4. then into the second - 
detector tube socket V5, and finally into ea.h 
of the output -tube sockets V6 and V7. In 
each case, the selector switch is swung 
through its various positions and the neces- 
sary readings of the ohmmeter are taken. 

Resistances such as the primary of the an- 
tenna coupler, which cannot be checked front 
the sockets by the cable plugs. may be meas- 
ured by means of the test prods connected 
into the separate jacks provided for thiS. 
purpose. 

By continuing the analysis from socket to 
socket as indicated above and checking re- 
sults each time with all available data on 
the circuit under test. it is possible to locate 
the defective resistor. coupling transformer or 
filter condenser in a remarkably short time. 
Obviously, it takes a long time to give 
detailed description of each operation and the 
reason for performing it, whereas it is Pos- 
sible to plug the cable into a socket and take 
eleven or twelve readings in less than five 
minutes by merely rotating the selector Twitch 
and regulating the deflection of the ohm- 
meter. 

Even if resistance data and wiring dia- 
grams are not available, it is possible to 
perform a resistance measurement analysis 
and locate trouble in a receiver, provided good 
judgment is combined with a fair amount of 
practical experience and knowledge. Table 
No. 1, which gives the average values of 
different types of winding resistances used 
in radio receivers, is valuable for reference 
purposes, where the actual values specified 
by the set manufacturer are not at hand. As 
regards bias resistors, etc., it is possible to 
check these also by referring to tables of 
tube characteristics. In many cases, the 
values of such resistors are a matter of com- 
mon knowledge to the experienced Service 
Man. 

(Contaued on following page) 
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VALUE that 

TALKS 
TODAY 

OHIOHM 
FIRST -AID 
Resistor KIT 

Furnished in two different types. 

Pocket size. Initial order entitles 

purchaser to an Ohiohm Resistor 

Guide, on Ohm Dial for determining resistance values according 

to R.M.A. standards, and o supply of attractive service -labels to 

be placed on back of set after servicing - reminder advertising 

for the service man. 

CHECK RESISTORS 
for these Cardinal Points: 

Accuracy - resistance value 
within 10%. 

Permanency -volue un- 
changed by age. 

Absence of noise. 

Low Heat Coefficient. 

Freedom from Capacity 
Effect. 

Unaffected by Humidity. 

Low Voltage Coefficient. 

Mechanical Strength - abil- 
ity to withstand rough 
handling. 

Appearance - straight wire 
leads, good paint finish, 
etc. 

Color Coded, Printed Values, Trade -Marked. 

WHEN YOU use OHIOHM Protect -O- Packed RESISTORS you are 

assured that they pass the rigid test of all these points--and 
more! Nationally advertised, supported with profitable merchandising 
helps, beautifully packaged. Our booklet, "Sales Resistance Removed 

from the Resistor Market" tells the entire story. Ask for it. It's free. 

SPARK SUPPRESSOR SETS 
for eliminating Ignition Interference 
on radios installed in Automobiles 

Sets are furnished for 4, 6 and 8 cylinder 
cars. Furnished complete with Condenser 
and necessary spark suppressors. The life of 
an Ohiohm Suppressor is the life of the car. 

THE OHIO CARBON CO. 
12502 Berea Road Cleveland, 0. 

OHIOHMS are made in Canada by 
C. C. Meredith 8 Co., Led., 67 Boy 51, Toronto 

O H I O H M 
P R O T E C T - O - PACKED 

RESISTORS 
1933 

Something New 
for a NEW MARKET! 

O 

ICE -BOX 
and REFRIGERATOR 

DEODORIZER 
Absorbs and destroys 
food odors. 
Prevents blending of 

a flavors and tainted 
50e foods. 
Item Add this toyourline-excep- 

A Clonal profit... Write for facts. 

THE OHIO CARBON CO. 
tlevela ND, OHIO 
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GREAT 
BOOK! 

THAT WILL 
BRING YOU 
MORE MONEY 

Rq 
S fRle 

o 
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a 

MAIL THIS CCÚPON AT ONCE! 
RAlll!I'IF.I'}INII 'AI I1'l'.1. I HINI, CO.. R. C. I 

IRS,,,..,,. ,..looms ar 3.t.:,u cad, d DDleo of the Radio 
Servicing Course at $1.60 each. Chico hero for F'ItgR circular... 
NAME 

order for eopiee of 

A1111i(k:si, 
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Service Men - 
Write for your 
FREE Copy 
of our 1933 
Radio Catalóg 

LOWEST WHOLESALE PRICES 
80 Po :cs cf everything you aced in Radio. 
Complete stocks of the highest quality re- 
placement parts, tubes, test equipment, and 
accessories at the lowest wholesale prices. 

UP -TO- THE -MINUTE SERVICE 
Our tremendous stocks and efficient organiza- 
tion are waiting to serve you promptly. 
courteously, and efficiently. 

Write today for your FREE COPY of our 
1933 Service Men's Radio Catalog. 

ALLIED RADIO CORPORATION 
835 W. Jackson Blvd. Chicago 

The Capacity Tester 
In order to use the capacity tester, the cord 

with the plug cap is used to connect the 
microfarad meter to the 60- cycle, A.C. supply 
line. The two jacks marked MFD permit the 
use of any range of the microfarad meter 
independently of the cord and plug. The 
variable resistor marked MFD above the knob, 
is used in conjunction with the push- button 
marked MFD to adjust the microfarad meter 
to full -scale deflection. 

If it is desired to test line voltage, the 
supply cord from the instrument is plugged 
into the A.C. outlet. The knob marked MFD 
is then rotated until the arrow points to 110. 
The microfarad meter will then indicate ap- 
proximately 10 mt. The 10 mf. position 
corresponds to 110 volts and any higher or 
lower voltage will be indicated by a higher 
or lower needle position. 

The selector switch marked MFD -OFF- 
OHMS is used to select either the ohmmeter 
or the microfarad meter, when testing with 
the two cable and plug connections inserted 
in the radio set sockets. When using the 
capacity tester, it is desirable that the con- 
denser under test be disconnected from the 
radio circuit. However, good results may be 
obtained leaving the condenser in position 
without unsoldering it, when testing for open 
or short circuited condensers. A typical 
example will make this clear: with a 1 mf. 
condenser across a grid -bias resistor, the 
latter is measured for resistance. If the 
resistance tests O.K., the condenser is not 
short circuited. Measuring the condenser, a 
larger reading on the microfarad meter than 
1 mf. will show, due to the fact that some 
current will flow through the resistor and 
this current will be added to the current 
flowing through the condenser, giving an 
abnormally high reading. If the condenser 
was open, only the current flowing through 
the resistor would be measured and the read- 
ing would be much less. 

Conclusion 
The above discussion will serve to give a 

general idea of the procedure involved in 
servicing by means of resistance measure- 
ment. Naturally, it would be impossible to 
discuss this subject in its entirety in a single 
article. In applying this system, line voltage 
should always be checked and tubes should 
be tested as a matter of course. Further- 
more, plate, screen -grid. and grid voltages 
may be measured. if desired, to supplement 
the resistance readings. It is well to tabulate 
all readings, in order to keep the analysis 
on a systematic basis. 

Service Men who have concentrated their 
efforts on mastering voltage measurement 
methods of testing, may hesitate to change 
to a different system. However, it may be 
stated without fear of contradiction. that a 
slight amount of effort in learning to apply 
a versatile resistance tester will be repaid 
a thousandfold in greater efficiency, and hence 
in increased profits. 

Additional Notes 
The resistance values of the choke coils 

and transformers in this model chassis are 
shown in parentheses in the diagram (Fig. 1); 
other constants are given below: 

Tuning condensers Cl. C2, C3, 18 to 325 
mmf.; trimmer condensers CIA. C2A, C3A, 
4 to 50 mmf.; oscillator padding condenser 
C4. 745 mmf.: padding trimmer C5, 15 to 75 
mmf.; C6, 745 mmf.; C7. C14, C19, C21, 

(Continned on page 437) 
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ENI IMPROVE YOUR BUSINESS 
BY KEEPING YOUR NAME BEFORE YOUR CUSTOMERS EVERY DAY 

FRONT yL,.l p, nnlr Ong, w.. 1a3. wr station, wr dial nJ -r 

oral ha of th.ir Lnurite programs sill will appreciate 
Itadlonl Inder lards with spares to record such Information. 
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tomers or place a few In every home in your n 
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hood and they will constantly remind the people YOU 
and thus think and talk shunt you. 

There's No Better Way To Make 
People Think of You Every Day 

These cards are far superior to business cards and their 
n Insignificant considering the benefits you will derivg 

Trial orders accepted for as little as 
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LET'S 

LOOK AT RADIO 
PAST, FUTURE AND WHAT IT 
MEANS TO YOU AS A CAREER 

Here you will read why many expe- 
rienced radio men are adding to their 
general knowledge at this time . 
or are "Going back to school to 
specialize in advanced subjects -and 
also note their recommendations to 
fellows ambitious to enter the radio 

field. 

Just to illustrate the advance of radio: 
23 years ago men were being instructed at America's only radio school in but erne sub- ject -The Maintenance of Marine Radio Equip- ment. That was all there was to teach in radio! 

Today this same school -RCA Institutea- 
is adding new courses -and new subjects to its older courses -as the march of radio goes on- developing, possessing, advancing! 

This school has always had the one major aim : to be of benefit to the radio industry. Tuition costs are kept at a minimum, with privilege of time payments -even ea low as 
34 weekly. (Still less in Home Study courses. which include a poet -graduate free practical training period.) 

Among the thousands of graduates of RCA Institutes are many successful radio men - some high in executive or engineering posts - to whom the first principles of radio were tmfolded here. They will tell you that the expert instruction and personal interest they received gave them their start and paved the way toward success. 
The renowned father of radio, Marconi, has always had a strong interest in this school, in fact, for many years it bore his name as the "Marconi Institute." 
Today ... whether you are just beginning radio or have an advanced knowledge . RCA Institutes offers you the opportunity to cope with practical radio engineering . teaches you to enlarge your knowledge. We are at present presenting a new general course in radio. combining Broadcasting . Sound Motion Pictures . .Aircraft Radio Marine Radio . , Radio Servicing . Home and Studio Recording . Television Fundamentals Electronic Tube Applica- tions . Radio Code . , Public Address Systems . and other radio and allied sub- jects, which may be taken in whole or in units, as needed. 

You may wish to specialize in a particular 
phase of radio or associated arts, so send for a copy of our illustrated catalog which contains all particulars about RCA Institute's various residence schools and Home Study courses. 

Or visit our school in either New York or Chicago. You will find them modern, fully equipped, and ample in scope for the ever growing field of radio. But in the meantime, clip and mail the coupon below . it will bring you the latest details. Do it today - before you forget! 

RCA INSTITUTES, INC. 
A Radio Corporation of A In, I ¡Ca Hvl,:d61 

RCA INSTITUTES. Ins, Dept RT -I 
New York School and Headquarters. 

75 Varick Street, New York, N. Y. 

1154 Merchandise Mart,t:Chleago. Ill. 
Please send with no obligation to Inc 
( ) Full information on the New General Course 

In Radio. (At New York resident school only.) 
( ) Illustrated catalog and information about spe- cialized resident school courses in radio and allied arts. 
( ) Information about extension 'ourses for study at home, together with Illustrated catalog. 

Name........... _ ...... _ ...... _...... _......_.._...... _.._... Age 

Address ...._....w..- ._.... 

("ir State 

- 
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OPERATING NOTES 
(Continued from page 413) 

current is fed to the plate of the '27 through 
the resistor rather than through the primary 
of the A.F. transformer. A condenser serves 
to keep D.C. from the winding and to couple 
the A.F. to it. The 76000 -ohm resistor is 
located under the power supply unit on the 
lower shelf and is colored red and green. It is 
desirable to replace it with a somewhat heavier 
duty unit if a recurrence of the trouble is not 
wanted. 

Another weak spot in these sets is the 11/2- 
megohm resistor used to drop the high voltage 
to the 3.5 volts (approx.) used on the screen - 
grid of the detector tube. An open resistor 
here may prove rather baffling to the Service 
Man not familiar with the symptoms of this 
trouble as the voltage concerned is small and the 
open resistor will cause no noticeable change in 
the voltage of the other circuits. The symptoms 
are: (1) inability to carry any volume. choking 
up on even medium volumes: and (2) general 
instability and perhaps oscillation. This resistor 
is located underneath the resistor -board inside 
the receiver chassis and may be found after 
turning the chassis upside down so that the 
controls are toward you. The resistor (red and 
white) under discussion connects between the 
second and third lugs counting from back to 
front on the right hand row of lugs. Remember 
that the Victor chassis will not work satisfac- 
torily in this position and must be tested in its 
correct. right- side -up position. Incidentally, we 
have found that the slightly higher screen -grid 
voltage afforded by a 1.- megohm resistor in 
this position seems to help the performance of 
the set, so we are using the latter size. in the 
2 -watt type, for our replacements. It is not 
easy to see why this resistor gives any trou- 
ble as it carries an extremely small :urrent 
and is worked nowhere near its power rating. 

The speaker cones of these sets cannot be 
centered by eye or with gauges. It is necessary 
to have a strong 60 -cycle hum ; the cone is then 
centered until the note is clear and musical, 
with no rattle at all. This hum is best obtained 
by disconnecting the control -grid lead to the 
detector tube. 

One of the toughest jobs that the Service Man 
runs up against is tracing the cause of inter- 
mittent or noisy reception due to poor con- 
nections in the set. Check by wiggling each 
terminal and connection as well as wires which 
lead through shields, etc., with the set in opera- 
tion, as connections may have only the appear- 
ance of being soldered. Remove dust and ex- 
amine for burrs or flake aluminum on the plates 
of the tuning condensers. 

PHILCO SETS 
Several Philco midget "supers" of the 70 

series have come in with a complaint of no 
volume on the low -frequency end of the scale 
and badly distorted reproduction all over the 
dial. Careful check of each set and tube, 
showed no defect, so that the set was re- aligned 
with no better success. By chance a new tube 
was placed in the second- detector socket and the 
trouble immediately vanished. The old tube 
showed no defect in a standard tube checker 
and worked quite O. K. in any other '24 socket. 
The same tube, used as second- detector in a 
G.E. superheterodyne worked perfectly. I would 
consider it a freak case but for the fact that 
the same has been true of each of the several 
sets that have come in with this trouble. 

Try this stunt if you have a Philco 77 (7 -tube 
T.R.F., S.-G. set. 1931 model) that could stand 
a little more wallop. (Of course. it is assumed 
that the set is operating O. K.. as this will 
merely boost the normal volume obtainable from 
the set.) Find the grid- return wire of the 
second R.F. tube and insert in series with it e 

resistor of about 1.- megohm: the value is not at 
all critical and, within certain limits, the higher 
it is the better. For that matter. substantially 
the same results may be obtained if the grid is 

left floating above ground, although we have 
found that in _instances where the insulation 
particularly effective in the grid circuit the grid 
will block. (In the cases that worked satisfac- 
torily there was doubtless a piece of insulating 
material somewhere that had a low enough 
resistance to perform the function of the leak: 
it is best, however, to include fhe leak and be 

(Continued on following page) 
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HERE 
IS A 
REAL 
PROFIT 
MAKER 

SAMSON Amplification 
PAMI10 is now indis- 
CLASS B AMPLIFIER pensable to 
many institutions and organiza- 
tions ... Be up -to- the -minute and 
create for yourself a reputation 
for knowledge and dependable 
service in handling and installing 
amplifiers. 

This can be assured if you handle 
SAMSON SOUND EQUIP- 
MENT . - . The PAM -110, for ex- 
ample, is outstanding in its class 
and thoroughly dependable. . 

26 watts power output with vari- 
able output impedance, and de- 
signed for operation with the 
MIK -110 ... a combined input 
mixer, input coupling device, and 
tone modifier, this amplifier offers 
most power per dollar. 

SPECIAL OFFER: Our Bulletin RCT covers the 
theoretical and practical uses of Class B Amplifi- 
cation and the complete story of the PAM.1 0 
and the MIK -110. Send stamps, totaling 15r to 
rover the cost, and address: 

R. W. COTTON 
Samson Electric Co., Canton, Mass. 

Member R.M.A. Mfrs. Since 1882 

AERO 
INTERNATIONAL 

ALL WAVE 11 -TUBE 
SUPER- HETERODYNE DE LUXE 

Completely Assembled 
With 2 Matched /eFull 

Speakers $29.75 
At last! World wide re- 
ception at a sane price. 
15 to 550 meters. Besides 
the regular broadcast 
band, it brings in for- 
eign programs, amateurs, 

police calls, ships at sea and aeroplanes. One 
dial control. No plug in coils. Latest super - 
phonic tubes. 

AERO 4 -TUBE MIDGET 
$10.95 less tubes 

2.95 kit of tubes 
The lowest priced quality 
Midget Receiver on the mar- 
ket today. Very selective, 
brings in long distance like 
local stations. 

AFRO 5 -TUBE MIDGET $11.90 

AERO 6 -TUBE MIDGET 18.50 

AERO WORLD WIDE 
i.Tube SHORT WAVE 

.95 
SET for Head - 

phone Operation $5 
Listen In DIRECT tn Lon- 
don. Paris. Berlin, Buenos 
Aires and other broadcast- 
ing stations thrnugholn the 
world via short waves. Your 
ordinary receiver cannot tune 
In these low wave stations. 
WORLD -WIDE RECEIV- 
ER gets 15 to 500 meter,. 
Aren 2-Tube Short Wave Set 
E8.79. The same as above 

set but It ha, 1 stag- of Auden Frequency added to it. 
Write for Complete Catalogue. 

CHARLES HOODWIN CO. 
4240 Lincoln Ave. Dept. A -150 Chicago 

safe; we have never found any necessity to by 
pass it.) 

ATWATER KENT 
In Atwater Kent's new model 85 receiver a 

great improvement in the operation of the 
manual volume control may be had by making 
a careful selection of the tube used in the A.V.C. 
socket, which is the '24 socket nearest the rear 
of the chassis. With some tubes the control is 
critical, the entire range of volume falling with- 
in a fraction of a turn of the knob. Also quite 
a time lag (a la Kolster 6 -J) is noticed. With 
other tubes the manual control is quite smooth. 

(In conclusion I wish to say that I agree 
absolutely with the correspondent in your Sep- 
tember issue concerning "sets that never go 
wrong "; as the farmer said, viewing the giraffe, 
"There ain't no sich animule." It is hoped that 
all manufacturers will soon follow the lead taken 
by Philco and a few other progressive manu- 
facturera in adopting standard A.M.A. markings 
so that the values of small parts may be deter- 
mined even if service notes on that set are not 
available. 

Being a Service Man and an amateur, I would 
like to know what percentage of Service Men 
hold amateur licenses. How many feel qualified 
to answer?) 

SHORT CUTS 
(Continued front page 414) 

IMPROVING T.R.F. SET VOLUME 
M. G. Foster 

RECENTLY, I had occasion to repair some 
T.R.F. receivers of the single -dial type. The 

grid of the first R.F. tube in all cases was con- 
nected to the antenna and completed to ground 
through a choke coil or resistance, as shown in 
Fig. 4. It was found that by connecting a fixed 
condenser, of 500 mmf. to .001 -mf., from the 
plate of the first tube, VI, to the second, V2, 
the volume could be practically doubled without 
impairing the alignment of the tuned circuits. 

AN EMERGENCY SWITCH 
Chas. H. Jenkins, Jr. 

WHEN sparks suddenly fly around, the rec- 
tifier tube gets blue or hot, the pitch 

compound starts to burn, and things generally 
go haywire, we have to work fast to open the 
power line. The manner in which the writer 
rigged up an emergency circuit- opening switch 
for use when shorts develop in a receiver under 
test on the bench is clearly illustrated in Fig. 5. 
At A is shown the general relation of the parts, 
and at B is shown a detail of the contact ele- 
ments of the switch. There are several ways 
in which a spring may be arranged to maintain 
an open circuit. 

Thus. if something starts to "act up." I have 
only to remove my foot from the pedal (which 
is 4t_ ft. long) and the power circuit to the 
equipment under test is immediately opened. 

V. T. VOLTMETER 
(Continued from page 426) 

of all types. The arrow of the microammeter 
is caused to read midscale by adjusting the 
bucking circuit comprised of RS and R5, in 
the case of the gooseneck V. T. voltmeter. 
For A.C. measurements where telephones 
would ordinarily be used, the amplifier ter- 
minals of the instrument may be connected 
in the place of the phones with greater ac- 
curacy. 

The instrument may be used as an output 
meter, as the reader can now see from the 
foregoing description of measurements given 
in the article. 

To use the instrument as a level indicator, 
the reader will find it necessary to insert an 
iron core inductance or retard coil in the plate 
circuit of V2 of the voltmeter. between the 
plate and the meter. The inductance should 
have a value of at least 100 henries, and a 
larger value will be better. This inductance 
is used to smooth out the action on audio - 
frequency impulses in order that the arrow 
of the instrument will maintain a constant, 
or mean, value for the volume or level of 
the amplifier to which the indication is ap- 
plied. 

3 New 50c Books 
No. I. 

FORMULAS AND RECIPES 

For the Practical Man 

By S. GERNSBACK 

An extremely helpful 
book showing you how to 
save money by making in 
your own home, at a frac- 
tion of the regular cost, the 
hundred and one prepara- 
tions which you now buy 
for use at home or business. 

PARTIAL CONTENTS: 
. Adhesives: Clue Cements. 2. Cleansing: Stain Re- 

movers, Bleaches. 3. Metal Craft: Coloring. Oxydlaing, 
Plating Polishes. 4. faint;: Colors, Stains, Vatnishes. 
7. (.lass- Working: Cutting, Drilling. Boring. Etching. 
:ngraving. 6. Wood-Craft: Fireproofing. Acid- proodng. 
t'aterproo0,tg. Furniture Polishes. 7. Inks: Sympathetic. 

I iris ible. hectograph. S. Photography: Developers. Emul- 
sions. fixers. 9. Antidotes for Poisons. Remedies for 
Burns and Scalds. Disinfectants. 10. Preparation. 
Manipulation. Handling. Miring. Tables of Weights and 
Measures. Useful Tables. 

No. 2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained -Its Origin, Nature 

and Functions 
By LOUIS MARTIN 

Prepared with special con- 
sideration given to young 
members in the radio pro- 
fession, and those who have 
gained their experience in a 
haphazard fashion. This ra- 
dio primer is a handy fun- 
damental aid for "checking 
up" and systematizing your 
knowledge of radio. Re- 
gardless of how much you 
know about the subject, 
you should read this book. 

PARTIAL CONTENTS: 
Chapter I- Fundamentals of Radio: Electricity, Resis- 
tance. Batteries, The Magnetic Circuit, The Magnetic 
Field, Inductance, Condensers. A.C. Circuits, Propaga- 
tion of Radio Waves; Chapter It -The Simple Radio 
Set. Single. Two. and Three- Clrrult Tuners, The Battery 
Set. Vacuum Tubes, Electric Sets, Loud Speakers: 
Chapter 111 -Diagrams, How to Read Them; Chapter IV - Amateurs and Broadcast Stations, Talking Pictures, 
Television. 

No. 3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 

By C. SHAINMARK 

This manual has been 
especially prepared for the 
man who wishes to acquire 
a working knowledge of 
the elementary principles of 
mathematics. A complete 
treatment of the subject is 
given by the author. Mr. C. 
Shainmark, with special at- 
tention to the use of mathe- 
matics in Radio and other 
technical work for those 
who employ its formulas 
daily. 

PARTIAL CONTENTS: I- Arithmetic: Addition. Multiplication. Subtraction. Di- 
vision, How to fee Decimals; II- Fractions. Percent- 
ages. Ratio and Proportions; III- Powers and (toots; 
IV -The Metric System; V -I low to Measure Surfaces 
and Volumes; VI- Mathematles for the Manual and 
Technical Craftsman; VII Special Mathematics for the 
Radin Technician: VIII- t'nmmerrlal Calculations. Short- 
cut .Arithmetic. I .tien --t Calculations. Discounts; IX- 
Weights and Measures; X- Useful Tables. 

All our books are of uniform size, 6 x 9 
inches, and contain 64 pages. The books are 
printed on strong paper with stiff colored 
covers. 

RC -133 
PRESS GUILD INC.. 16 Murray St., New York N. Y. 

Enrl"-ed tins t - - -- for shish mail me postpaid 
the following books: 

No. 1 0 No 2 No. 3 0 
50e each, Postpaid. 

Name ...-._._........ - 
Address 

City and State 



SERVICING WITH 
AN OSCILLATOR 
(Continued from page 415) 

form a copper ring. With the aid of two 
bakelite strips the ring was carefully moved 
up and down until a spot was found where the 
output meter response was the greatest. 
A few drops of wax held the ring until it 
was taped in place. The set was then bal- 
anced and worked O.K. Fig. 2 shows the 
qualitative output curves of the set before, 
B, and after. A. the change. 

Use the following method of balancing: 
Loosen the set screws that hold the rotor to 
the condenser shaft (or, run the trimmers 
out). Turn on the service oscillator and con- 
nect a coupling lead to the high- potential post 
of the service oscillator output. Tune this 
oscillator to 600 kc. and put the free end of 

a. the coupling lead into the last coil (detector 
stage). Now move the rotor of the condenser 
which tunes this coil until maximum response 
is secured on the output meter, and then 
tighten the screws. Repeat this performance 
with the other tuned stage. Then go through 
this procedure at 800, 1,100 and 1,500 kc. 
Note on paper the readings of each coil, at 
each frequency. If too great a discrepancy 
exists between the readings the tuned circuits 
are mis- matched. 

If everything is O. K., retune to 600 kc. on 
the set and connect a dummy antenna in 
series with the set input and oscillator out- 
put as shown in Fig. 3. The dummy antenna 
may be made in several ways. For instance, 
by winding 30 T. of magnet wire (any con- 
venient size) on a tube 11 :, in. in dia., and 
connect in series with this inductance a re- 
sistor of 25 to 30 ohms and a condenser of 
about 250 mmf. This design is efficient 
for qualitative work of this nature. Now, 
balance the set in the customary manner by 
varying the condenser settings at each fre- 
quency. 

Figure 4 shows some other uses for the os- 
cillator. The headphone wiring of circuit A 
employs a "uni- lateral" connection. Circuit 
B is that of a detector connection, which. 
therefore, is suitable for indicating the rel- 
ative gain of any type of tube. V. (applying 
suitable filament potential. etc.). Condenser 
bank C2 is arranged to peak the tuned cir- 
cuit at about 225, 400 and 500 meters (ex- 
act capacity values will depend upon the in- 
dividual R.F. transformer). A 2 meg. grid 
leak and 250 mmf. condenser are used. 

If a detailed explanation of the methods 
shown is wanted, the writer will be glad to 
supply the information provided a atamped and 
self -addressed envelope accompanies the 
query. 

RADIO KINKS 
(Continued from page 419) 

much better than one ordinarily finds in a one 
tuber. 

My meters indicate that in this circuit the 
screen -grid operates at about 55 volts; the plate 
lias a potential of about 30 volts its value being 
determined by the setting of R3. 

Coil L is the usual three -circuit tuner, with a 
secondary designed to match the tuning capac- 
ity, Cl. The other values are as follows: 
condenser C2, 250 mmf.; C3, any good dual 
electrolytic condenser, preferably of dry type. 
4 mf. per section: CH, two 20 by. choke coils 
or A.F. transformer secondaries; T. 25C. y fila- 
ment transformer; RI, grid leak, test for best 
value between 0.1- and 2 meg.; R2, Centrelab 
0 to l -mea.; R3. 0 to 25.000 ohms. 

The rectified D.C. equals only one -half the 
input A.C. voltage: this is quite O. K. for the 
set illustrated. I claim no credit for the rec- 
tifier as it was explained quite completely in the 
December, 1931 and the May and July. 1932 
issues of RADIO CRAFT. 

MAKE YOUR OWN DRUM DIAL 
John D. Hayden, Jr. 

FINDING it impossible to obtain a drum -type 
dial to fit the chassis of a certain receiver, I 

built one in accordance with the plans shown in 
Fig. 5. The trick is to use as the rotating disc, 
a wire -wound rheostat from which has been re- 
moved the contact -arm and rod, and the wire - 

(Continued on page 434) 
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ADiI ,runt 
SI [DING , 1.II 

The new fibre guard slips over 
the TRU VOLT. Protects you 
and resistor from accidental 
contact with hands or tools. 

Only TRUVOLTS 
Have These 

ADVANTAGES 
1- Patented construction permits air - 

cooling, larger wire, greater radia- 
tion and longer life. 

2- Spiral winding permits better elec- 
trical contact. 

3- Sliding clips permit accurate ad- 
justment to desired voltages. 

4 -Full- length fibre guard prevents 
injury from contact with tools or 
hands. 

Replacement VOLUME CONTROLS 
ALUMINUM Shafts-Snap-on SWITCH 

Long ALUMINUM shafts, easily cut to de- 
sired length. Standard end cover may be in- 
stantly replaced by power- switch assembly, 
without disturbing control connections. Two 
new features, which save service time, labor 
and money. 

Plain and switch covers 
instantly interchangeable. 
Just snap one out and the 
other in. 

AMPLIFIERS FPURPOSE 
High output, rich tone, economical 

operation. Four models, delivering 
from 1.6 watts to 21.9 watts of undis- 
torted power. 

Write Dept. RC -I for Complete Catalog 

!7S Vartck St., New Yoi1L. l '.Y. 
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7./2. and 3% ohms; HUM: Minus 54 D.B. UNDIS- 
TORTED PEAK OUTPUT: 16 Watts; SITS: 131/2 
in. x 97s in. x 8, /, in. tall. (Available for 59 Tubes 
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cycle A.C. AN IDEAL MICROPHONE. 
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1933 

FACTORY WED Models 
MODEL A -76 CLASS '6 AMPLIFIER 
(Parts Laded °blamable S.nely i1 »,.fuel 

1- "C -to -C" Drilled Chassis and 3 ..Caner ..8 3.65 
5-Eby Sub.l'n,,.l ... ... .75 
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1933 
QÇÇIC%8' Radio Service 

1933 

Official 
Radio Service 

Manual 

Complete Directory 
41111 

1932.1933 Radio Receivers- 

Full Radio Service Guide 

Mail 

Coupon 
Today! 

$5.00 

OVER 2,000 
ILLUSTRATIONS 

OVER 700 PAGES 

9 x 12 INCHES 

LOOSELEAF FORM 

FLEXIBLE LEATHERETTE 
COVER 

GERNSBACK PUBLICATIONS. Ins. 
96 -98 Park Place, New York. N. Y. 

I am nclosing herewith my remittance 
of 85.09 for which you are to send ne one 

Scopy of the 1933 OFFICIAL RADIO 
EIR'Ira MANUAL. at the price of $5.00 

u, h. Checks or owner orders accepted. 
Register letter If Itrontalns cash or un- 

,1 S. postage stamps. 

Name 

Addresr 

City State RC -1 -33 
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Manual 

THE importance of the importance of the last two OFFICIAL 
RADIO SERVICE MANUALS to those en- 

gaged in the Radio Industry has been shown by 
the fact that over 52,000 copies of both editions have been purchased and are in use 
by manufacturers, jobbers, dealers, Service Men and experimenters. Incessant de- 
mands have encouraged us to publish this new and bigger Service Manual for 1933. 
The new manual will not contain so many full -page illustrations as in the past for 
the reason that not as many new sets are being put out at present, but will have in 
its contents important information that has not yet appeared in print. This new 
"dope" is invaluable to radio men. Stress has been emphasized on giving only prac- 
tical material, not complicated theory. It will save time and money for everyone. 
The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the book will be 9x12 inches, in looseleaf form, 
with flexible leatherette covers. 
Many additional features will be included in the new manual. The FREE QUESTION 
AND ANSWER SERVICE which was extremely popular in the previous edition will 
also be maintained. We assure you that the 1933 OFFICIAL RADIO SERVICE 
MANUAL will be a revelation in radio literature. Orders are now being shipped 
promptly. Take advantage of $5.00 price -send your order today. Be among the 
early ones to get a copy from the first printing. Checks or money orders accepted - 
register letter if it contains cash or unused U. S. Postage Stamps. 

The Following are partial contents of the 1933 Manual: 
Complete operating notes, and hints from actual experience with radio receivers 

the field, collected by practical Service Men all over the cou 
Complete actual, pictorial views of hundreds of commercial receivers with 

additional schematic diagrams. Location of parts on the chassis are 
shown, and where important adjustments must be made. This section 
alone is worth the price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a 
complete section of valuable service data on superheterodynes. 

Values of resistors and condensers, to aid in replacement work. 
Latest information on combination long- and short -wave receivers, short- 

wave adapters and converters. 
How to tune and service short -wave receivers for best results. 
How to use the most modern servicing instruments. 
Complete section showing how the Service Man can build himself service 

instruments, oscillators, etc., at very low cost. 
Complete section on the construction of all test equipment, including 

high- and low- frequency oscillators, tube checkers, ohmmeters, etc. 
Tube -chart information on all new and old tubes, in handy form for 

quick reference; indicating socket connections and operating values. 
thereby preventing confusion. 

An entire section on money -making suggestions for Service Men. written 
by the Service Men themselves who have made a success of the 
business; giving you short cuts and commercial information on how 
to get the most out of the servicing game. 

Servicing information on interference elimination, with practical data and 
many examples of interference prevention. 

Automobile radio installation and servicinghints on automobile radio 
in general. Complete data on servicing all known, commercial. 
automobile receivers with short cuts to get quickly at the seat of the 
trouble. 

Service kinks, servicing short cuts, and miscellaneous servicing information. 
A complete section of various radio tables of every imaginable kind, in 

constant use by up-to -date Service Men. 
A large section giving complete technical data on meters of every kind 

pertaining to servicing In general. 
Complete index and cross -index to make it easy for you to find almost 

anything pertaining to service instand,. 

ntry. 
in 

FREE 

QUESTION 
AND 

ANSWER 
SERVICE 

In every copy of the 
1933 Manual, 24 
coupons will be 
found, which will 
entitle you to 24 
thorough and com- 
plete answers by 
mail on servicing 
and operating on 
any of the sets or 
circuits mentioned 
in the manual, as 
well as any others 
not mentioned. for 

which you might 
have need. This 
service done is 
worth $6.00. But 
it is absolutely free 
to manual owners. 

THE OFFICIAL RADIO SERVICE MANUAL FOR 
1933 COMES TO YOU COMPLETE THIS YEAR 

RADIO -CRAFT for JANUARY, 1933 



I3 -WATT, CLASS B AMPLIFIER 
(Continued front page 401) 

former need only deliver a voltage (one -half the 
secondary) of but 300 compared to the 600 de- 
manded by the type '60 tubes. This means eco- 
nomy of design and increased efficiency and no 
more danger of condenser breakdown. The gain 
of this amplifier is 85 db., and it consumes but 
55 watts at full load, and 36 watts at no load. 
An equivalent amplifier using '50 tubes consumes 
140 watts! 

Mechanical Arrangement of the Amplifier 
Figure A shows an external view of the am- 

plifier. As may be seen, the entire power - 
supply apparatus is completely shielded to pre- 
vent stray pickup of hum. The can to the ex- 
treme left houses the power transformer; that 
in the center contains the filter -choke assembly; 
while the shield to the extreme right houses 
the filter block and the coupling choke. the lat- 
ter being mounted at a 45- degree angle in the 
front. This arrangement of parts assures a 
minimum of hum ; in fact, with the volume 
control fully turned up the ear must be placed 
in the cone of the speaker to detect any hum 
at all! 

The five sockets for the tubes are mounted in 
front where they are easily accessible. From 
left to right they are the 82 or 83 rectifier (to 
be discussed later) ; the next two are for the 
59 (or 46) output tubes; the fourth for the 
69 (or 46) driver ; and the one to the extreme 
right is for the '24A, the shielded input tube. 

All controls for manipulation of the amplifier 
are mounted in the front. as shown. To the 
extreme left are three binding posts marked P, 
B+, P; these connect to the two plates of the 
fi9 (or 46) tubes and the high -voltage line of 
the output stage. They are intended for con- 
nection to the speaker. since some speakers are 

_ not equipped with output transformers, the 
one in the amplifier may be used if desired. 
Directly under these posts is a toggle switch 
for turning the A.C. supply to the unit off or 
on. The tone control is mounted to the right 
of the ON -OFF switch and posts; further to 
the right is placed the volume control; and 
directly to the right of the volume control are 
the tip jacks for a high -impedance phonograph 
or input control box output leads and the 
PHONO -RADIO switch. The right side of the 
chassis contains another set of tip jacks for 
RADIO input terminals, and four binding posts 
at the rear connect to the output transformer 
in the amplifier. These have provision for 
3 - 7!4.- and 15 -ohm outputs. The chassis 
layout is now complete. 

Technical Details 
The schematic circuit of Fig. 1 is complete 

and self -explanatory. There are. however, a 
few "kinks" about this amplifier that the builder 
should remember in deciding upon the best am- 
plifier to use. With the output of the radio 
set connected as shown. the switch SW. 2 may 
be thrown so as to connect it with either two 
or three stages of amplification. In most cases 
only two will be required, but when phonograph 

s or microphone operation is desired, three stages 
are preferable. This is the switch marked 
PHONO -RADIO on the front of the amplifier. 

The remaining parts of the circuit are in 

accord with accepted principles governing class 
B operation (fully discussed in past issues of 
RADIO -CRAFT. especially the September number - 
Editor) and require no further comment. It 
might be well to remind the readers, however, 
that the usual types of input and output trans- 
formers, and power transformers can not be 
used in any class B system ; rigid adherence to 
the List of Parts must be maintained if good 
results are to be secured. 

Of particular importance is the manner in 
which the output transformer may be used. 
Refer to Fig. 2. At A is the output transformer 
with only one output winding -the 15-ohm sec- 
ondary. This is shown connected to a single 
15-ohm voice coil. This same winding may be 
used with two 7.5 -ohm voice coils in series, as 
shown at A'; with four 8%a -ohm voice coils as 
indicated at A "; or with four, 16 -ohm voice 
coils as depicted at A "'. The uses of the 7.5- 
ohm secondary of the output transformer is in- 
dicated at B. B', B ", and at B "'. The dia- 
gram at C, showing the use of the 3%-ohm 
secondary, is self- explanatory. 

It might also be-well to mention the fact that 

all RCA Photophone and most horn units have 
15 -ohm voice coils; the RCA new model, the 
Jensen 30 watt, the Jensen type D -9, and West- 
ern Electric speakers have 7.5 -ohm voice coils; 
the Wright De Costers have .7 -ohm voice coils; 
and the Role's have 2 -ohm coils. 

Another interesting feature is the fact that 
while the amplifier as originally designed is not 
equipped to handle the field coil of a dynamic 
speaker, one or more may easily be added by 
means of the novel switching arrangement de- 
picted in Fig. 3. The point X connects to point 
"X" in Fig. 1, and point B connects to ground. 
The coils F represent the field coils of four 
dynamic speakers (the maximum number that 
will probab;y be used with this amplifier), and 
the resistors, R, are fixed. 

Now, if a single field coil having a resistance 
of 1,000 ohms and requiring 6 to 7 watts for 
operation is to secure its excitation from the 
amplifier, then SW. 1 is thrown to position 1, 
and SW. 2, SW. 3 and SW. 4 are thrown to 
position 2. This places the field coil in multiple 
with the output voltage of the rectifier tube, 
which should be changed to a type 83 in order 
to supply the additional load. If two dynamic 
speakers are to be used whose field coils have 
the rating specified above, then both SW. 1 and 
SW. 2 are thrown to position 1, while SW. 3 
and SW. 4 are kept in position 2; the 83 being 
used as a rectifier. The same procedure is fol- 
lowed for any number of speakers up to four. 

If the rating of the speaker field or fields is 
1,000 ohms at 12.5 watts, the 83 rectifier tube 
must be used in the connection shown in B of 
Fig. 3. However, if the field rating is 2,500 
ohms at 110 volts, the arrangement at B may 
be used and the 82 rectifier may be retained. 
In cases where the field has a resistance of 
2,500 ohms and requires 6 watts, the parallel 
arrangement of Fig. 3C will be desirable. 
Usually, 2,500 ohm, 6 -watt speakers will be 
operated in multiple, hence the arrangement at 
C. With these three modes of connection, all 
possible combinations of field coil connections 
may be used ; the voice coil connections were 
discussed with reference to Fig. 2. 

Complete details of the chassis are given in 
Fig. 4. It may be constructed of sheet iron 
and then painted black to give a finished ap- 
pearance. The reference letters on this layout 
correspond to those given in the schematic cir- 
cuit and therefore, if the parts specified are 
used, no difficulty should be found in pacing 
the parta. It will be noted from Fig. A, an 
under view of the amplifier, that all small con- 
densers and resistors are mounted under the 
chassis as close to its connecting terminal as 
possible. In this manner a minimum of holes 
and complications are avoided. 

List of Parts 
One Lynch resistor, 750 ohms, 1 watt, Rl: 
One Lynch resistor, 10,000 ohms, 2 watts, R2; 
One Lynch resistor, 20,000 ohms, 2 watts, 123; 
One Lynch resistor, 25,000 ohms, 1 watt, R4; 
One Lynch resistor, 0.25 -meg., 1 watt, 125; 
One Lynch resistor, 1,600 ohms for the 46, 

or 1070 ohms for the 59, 1 watt, R6: 
One Electrad potentiometer, 0 to 0.5 -meg., R7: 
One "C -To -C" condenser, 10 mf., 25 V., Cl; 
One "C -To -C" condenser, 1. mf., 200 V., C2; 
One "C -To -C" condenser, .02 -mf., 300 V., C3; 
One "C -To -C" condenser, triple -8 mf., 500 V., 

C4, C5. C6: 
One "C-to-C" condenser, 10 mf., 50 V C7; 
One Coast to Coast type M6515 tone control, V2; 
One Coast to Coast type 6734 -A choke coil, 100 

hy., 4 ma., Tl; 
One Coast to Coast audio transformer type 

6769, push -push input transformer, T2; 
One Coast to Coast type 7014 -B, push -push out- 

put transformer, T3; 
One Coast to Coast type E702 power trans- 

former, 40 -60 cycles, 200 ma., PT: 
One Coast to Coast type 6766 filter choke, 16 hy., 

120 ma., CH1, CH2; 
One Coast to Coast type 6762 filter choke, 30 

hy., 65 ma., CH3, CH4 ; 

One type '24A socket and tube, Vl; 
Three type 69 (or 46) sockets and tubes, V2, 

V9, V4; 
One type 82 or 83 tube, V5; 
One Coast to Coast type 6109 chassis, black 

crystalline finished and drilled with three 
shields. 
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The Instrument 
YOU 
Want 

Supreme 
one meter 
Set Analyz- 
er Model 
56, $56.25 

AT THE PRICE 

Supreme 
Model 90 
Set Analyz- 
er, $78.50 

YOU CAN AFFORD 
TO PAY 

"The greatest Testing Instrument in His- 
tory" Supreme Diagnometer AAA 1, 5 ultra 
modern testing instruments in 1 at the price 
of 1, .$147.50. 

All Prices Dealers Net Price 
F.O.B. Greenwood, Miss. 

That's what the Supreme 1933 Catalog makes 
clear to every service -man. Over 30 ultra modern 
service instruments, combinations and kits, and 

untold parts and accessories, 
that reach every service -man's 
purse and give him the guar- 
antee of "Supreme" engineer- 
ing design. This is "the 
book of the year" for Radio 
service and every service -man 
needs it to plan for profit. 
It s free! 

ASK OUR JOBBER, 
SEND THE COUPON 
SUPREME INSTRUMENTS CORPORATION, 

449 Supreme Bldg., Greenwood, Miss. 
Please send me free, without obligation the new 
Supreme 1933 Catalog. 

Address ... 

City State 
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AT LAST! 
A Real 

Condenser 
Microphone 

at a price you 
can afford 

Model S -2 

56500 
Dealers: Write 

fot Discounts 

Comes complete 
with 2 stage am- 
plifier and 25 ft. 

cord 

OUTPERFORMS 
ALL CARBON 

TYPES 

Send for Catalog 
on Sound Equip- 
m e n t , Micro- 
phones and Acces- 

sories 

SOUND ENGINEERING CORP. 
414 N. Leavitt St. 

Chicago 
old micro pl,ou,s n. us for ts pair s 

REPLACE BURNT- OUT°^4 
DEFECTIVE BALLASTS 

with y:. 

CLÁDr1STAT` 

LINE BALLAST... 
the sure cure for fluctuating line 
voltage -easily installed without 
the use of tools -foolproof, auto- 
matic, and certain in operation; 
will outlive the average receiver. 

List price $2.50 

FREE! 

32 page Clarostat Control 
Handbook and Catalog. 

CLAROSTAT MFG. CO., INC. 
2t5 N. 6th St. Brooklyn, N. Y. 

90e' roEAMa 
l tafb 1711/` I O 

TI ore's Id of Improvement in AÚPEltvrE- equipped radio. an 
rrects voltage variations. restores noir, clarifies tone, protects parts. 

Installed in live minutes. If you 
do service work, send 

Si.10 tu Dept. RC -I for sample 
and profitable sales plan 

f lIMPERlTE (vyrporatias 

PERITE 
VOLTAGE CONTROL 
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CRAFTSMAN'S PAGE 
(Continued front page 422) 

coil design should be given; that is, the number 
of turns, dimensions of shield -can, etc. I would 
deem it a great favor if you would let me know 
the construction data of shielded coils suitable 
for type '35 tubes when used with a condenser 
of 350 mmf. Also. similar data concerning a 
coil of "high- gain" type. 

J. BANKS, 
"Reronia." Queen St., 
Alexandria, Sydney. 
New South Wales. 

(It has been a pleasure to hear from you, 
Mr. Banks. even though we do not agree with 
your comments concerning purchasing condi- 
tions, which do not exist for constructors in 
"the States." 

It is true that the List of Parts accompany- 
ing each article mentions manufactured prod- 
ucts. but in nearly every instance, unlike our 
brothers of the British Isles. the article itself 
contains construction data for the coils used in 
the instrument. Or. the coils used may dup 
licate in design the types described in previous 
construction stories. 

However. realizing that there is considerable 
interest in this particular topic, articles have 
been published which cover the fundamental 
data for building nearly any type of inductance. 
For instance, the following specific references 
may be useful: "Design of R. F. Transformers," 
Sylvan Harris, May. 1931 ; "How to Figure 
the R. F. Coil Secondary," Clifford E. Denton, 
July, 1931; "Short -Wave Inductances and How 
to Figure Them." Part I. August. 1931. and. 
Part II, September. 1931; "R. F. Coil Design," 
Part I, (The Secondary). C. W. Palmer. De- 
cember, 1931, and, Part II, (The Primary), 
March. 1932; "I. F. Coil Design," Clifford E. 
Denton, April. 1932. 

Unless otherwise specified, the voltages ap- 
plied to the tubes, and the current required by 
them, in any receiver are those specified in tube 
tables for normal operation of the particular 
type of tube used in the individual stages. 

Power transformers are discussed in detail 
in most mail -order catalogs and little difficulty 
should be experienced in finding a transformer 
of a given make with characteristics similar 
to those specified for a unit of different make. 
Further information on the factors which con- 
trol the design and construction of power trans- 
formers (and choke coils). and their use in a 
particular net design, are discussed in past 
issues of RADIO-CRAFT ; particular reference is 
made to the following articles: "The Design 
of Power Transformers," C. W. Palmer, Sep- 
tember, 1931; "How to Construct 46, Class 13 

Apparatus," C. H. W. Nason, September. 1932: 
"Building Your Own A.F. Choke Coils," C. H. 
W. Nason, October. 1932. 

It may be of interest to note that the con- 
struction of R.F. and I.F. coils are illustrated 
and described in the Information Bureau of the 
October, 1931 issue of RADIO- CRAFT; untuned 
R.F. transformers of triode and screen -grid 
types, in the November, 1932 issue. An "L /C" 
chart. useful in calculating inductances. appears 
in the June, 1932 issue. Another useful chart, 
carrying choke coil design data, appears in the 
September. 1932 issue. 

The particular type of R.F. transformer illus- 
trated in Fig. 1, is made by winding a primary 
and secondary in the usual manner, with the 
primary at the low- potential of the secondary, 
and then winding about one turn of wire 
(usually. a piece of bus -bar) around the grid 
or high- potential end of the coil. As shown in 
the figure, this single turn of wire is dead - 
ended, and its proximity to the last turn of the 
secondary determines the degree of uniformity 
of response over the full wavelength band. - 
Editor. ) 

RADIO KINKS 
(Continued front page 431) 

wound strip which fits edgewise into a semi- 
circular groove. 

Arrange a circle of % -in. wood- screws so that 
their points protrude through the groove: thus, 
they will hold well. Wrap and fasten a piece 
of white paper around the edge of the disc; if 
desired, it may be marked as a "scale" before 
it is put on. 

A length of % -in. rod is mounted on the panel 
(Continued on page 437) 

The 1933 
OFFICIAL RADIO 
SERVICE MANUAL 

IS NOW READY 
Order your copy TODAY! 

See Page 432 of this issue 

CHEMISTRY 
A New Plan to Become a 

$6.25 
TRAINED CHEMIST 

STARTS YOU 
By taking only one step at a 

time -as your meant. permit - 
you can give yourself the benefit 

of the most complete, thorough -going. up -to- 
the- minute education for skilled well -paying 
professional work, in the most fascinating of 
all scientific fields, through our famous 

COURSE IN PRACTICAL CHEMISTRY 
Write TODAY For Information 

Chemical Institute of New York, Inc. 
Founded 1921 

HOME EXTENSION DIVISION 
19ßC Park Place New York, N. Y. 

FORTY IN ONE 
Tube Checker 

Adapter 
List Pries 56.00 

SSe' Iosmen's Pries $3.73 
Tests all the new 
tubes. Send for 
catalog -new An- 

950 XYL alyzer Plug s- 
Combination Sockets -Coil Forms - 
Code Sets, etc. 
Send 10e for 26 page adapter data 
sheets, diagrams -connections of new 
tubes, etc. 

Alden Manufacturing Company 
Dept. R. Brockton, Mass. 

Dial Cables and 
Carbon Resistors 

TRUE FIT DIAL CABLES AND BANDS are 
made for all sets. Cable can also be obtained 
on spools. 
TRUE WATT CARBON RESISTORS are avail- 
able in all ohmages front 100 ohms to 10 meg- 
ohms. TRUE WATT RESISTORS are also sold 
in kits. There is no additional cost for the at- 
tractive 20 -gauge steel container. 

Write today for bulletin RC, show- 
ing complete line and discount. 

R. J. DUNKLY MFG. CO. 
136 Liberty St New York, N. Y. 

SERVICEMEN -DEALERS 
Send 25c for our Handbook and Catalog 

Complete Stock of NEW Radio 
Replacement Parts 

Hard to Get Parts -We have them. Send us 
your repair work for estimate. 

Grant Radio Laboratories 
6521 -C South Halsted St., Chicago. Ill. 
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BOOK BARGAIN 
Special Sale of 

2000 
S. GERNSBACK'S 

RADIO ENCYCLOPEDIA 
tat Edition 

\ E 
CHVE c ia o f 210130s 

valuable book. and we are dis- 
posing of them at a price which 
does not even cover the cost of THE BOOK 
the poiler and printing. The 
books are in first -class condition, sewed and 
stitched but unbound. You can put a cover on 

riait or your bookbinder can do it at a very 
tall erprnr. 
This Ind, le radio reference book can- 

t 1,930 definitions. 519 photo repro- 
:'.t ions. draw fogs. and nss. The size of 

took 1 9 by 12 inches. It contains 166 
and is printed on the finest book paper 

nablr. Practically every deli nit ion in the 
..k I. illustrated, and all the subject, are 
fi.nged lu alphabetical order w jib numerous 
es and charts distributed throughout the 

t.tl. 
SEND NO MONEY NOW! 

Do not send any money. We sviti send you 
the book Lod you pay the postman 09e plus 
postage. Put out coupon, paste on postal card. 

11,1 mall t,: 
ISKOR PRESS, Inc., 19 Park Place, 

New York, N. Y. 

BARGAIN ORDER BLANK 
(SKOR PRESS, Inc., RC-133 
19 Park Piace. 
New York, N. Y. 

Please mall nie S. Gernsback's Radio Ency- 
clopedia. 1 -t Edition; Unbound. I will Day 
Postman 69: plus postage. 

Name 

City .. __.. State -...- J 

S.W. RECEIVER DESIGN 
(Continued front page 4 21) 

detector: unless a suitable filter is employed 
in the output, feedback will be present in the 
I.F. stages and possibly howling in the A.F. 
amplifier, regardless of shielding or filtering 
in the I.F. amplifier. A two -section output 
filter with large chokes, 250 mhy., will gen- 
erally be suitable. 

As this article has covered methods of ob- 
taining the highest possible sensitrvity with 
a minimum of tubes. there is depicted in Fig. 
'2 a circuit having a total of five tubes, 
namely: a pentode 58 combination first- detec- 
tor and oscillator, two 58 I.F. stages, crystal 
second- detector. g 57 first A.F. amplifier end 
it 47 power A.F. stage; with the rectifier 
tube, a 6 -tube short -wave receiver. (The 
same circuit could be used for a broadcast 
set with only a modification of the coils.) 

The antenna is coupled to the first band - 
selector section through a small midget con- 
denser and is generally adjusted to a low 
value depending upon the size of the antenna. 
The two sections of the band -selector should 
be separated 1 in. to 1'Fe ins. Choke R.F.C.1 
must be n good short -wave type in order that 
the oscillator may function on all wavelengths. 

It should be remembered that the oscillator 
Coils are tuned to one -half of the required 
frequency. As an example: considering the 
television and police band of 3,000 to 1.500 
kc., the oscillator would tune from 1,750 to 
1,000 kc. when the I.F. is 500 ke.; the second - 
harmonic would be 3,500 to 2.000 kc. 

In resistance -coupled A.F. amplifiers, espe- 
cially high -gain types, motorboating is some- 
times very troublesome and filtering is a 
necessity. However, the "B" connections to 
the A.F. tubes are such, in the design of Fig. 
2. that no trouble will be had from this 
source. 

The writer will be glad to answer any 
questions concerning this set design, provided 
a stamped, self -addressed envelope is enclosed. 

SERVICE FORUM 
(Continued front page 418) 

make just one comment -has he actually tried 
the circuit changes I recommend? 

It is true, as Mr. Wiley states, that the out- 
put of the set when the changeover has been 
completed will not be quite as great as before, 
but a slight circuit change greatly increases the 
vo:ume; connect resistor R between posts 1 and 
5 as shown. dotted, in Fig. 1. The complete dia- 
gram of substantially the same set, the Spartan 
Equasonne model AC -89 receiver, appears on 
page 279 of the OFFICIAL RADIO SERVICE MANUAL, 
Vol. 1. Re- balancing the selector unit is neces- 
sary. 

I might add that the illustration, Fig. 6, in 
the November issue, does not quite convey the 
transformer connections, as this unit has only 
one separate filament voltage other than for the 
'R0 rectifier. The correct change is made by 
swinging the swivel tap on the top of the trans- 
former from the 120 V. to the 130 V. position. 

WALTER MCMILLEN, 
Tittonville, Ohio. 

A "PAYING" SERVICE BENCH 
We have noticed with pleasure that past issues 

of RADIO CRAFT have contained descriptions of 
service shops, together with comments concern- 
ing their relative value. Perhaps the following 
comments and description concerning our own 
shop will be of interest to other Service Men 
who may want to know whether the service de- 
partment may be considered profitable. 

In the first place, a test panel such as we are 
using, Fig. A. enables us to give a more corn - 
plete diagnosis of radio trouble in a shorter pe- 
riod of time than is possible without this equip- 
ment, thereby saving the customer time and 
eliminating all guess work. 

At each end of the panel is a recessed corn - 
partment in which we can put one complete set 
of new tubes, for test purposes only, and which 
also has room to hold the old tubes which are 
removed from the customer's set. This makes 
the tubes very convenient and also affords a con- 
venient place to keep the customer's tubes while 
the set is being repaired. 

The panel includes an extremely sensitive out- 
put measuring device, grid -dip meters, two ohm- 
meters giving us a range of 1i-ohm to 13- 
megohms, a complete set analyzer, a test os- 
cillator, a tube tester, a capacity meter, V. T. 
voltmeter, short tester, etc. Many of these 
meters are used for several different purposes 
and are connected up in various ways to tip - 
jacks, so that test leads can be plugged into 
any of the meters at a moment's notice. 

In the center part of the bench will be noticed 
a number of sockets; these are used for tube 
testing. reactivating, set analyzing, etc. 

To briefly explain the accessibility of the 
panel wiring we will merely state that the re- 
flector at the top of the panel is hinged so that 
it will fold back and lie flat on top of the panel. 
Also, the sloping panel on which the meters are 
mounted is hinged, so that when the reflector 
is swung back, the panel can be sprung forward 
to a position parallel with the surface of the 
bench, where it is stopped by chains at either 
end of the panel. This makes it easy to make 
any necessary repairs or changes in our test 
panel so that it may be kept up to date at all 
times. 

This bench is provided with four large 
drawers so that we have plenty of room for the 
many tools necessary in a modern radio repair 
shop. 

We have eight sockets which are "hot" at 110 - 
volts making it very convenient to plug in radio 
sets to be tested, soldering irons, etc. 

You will notice that there are no wires of any 
kind fastened permanently to this panel. All 
connections, including aerial and ground, nr. 
made by plugging into phone plugs of jacks. 

Also we may add, since this picture wa, 
taken, we have installed a compressed air system 
that is brought to the bench through a rubber 
hose which comes up through the floor at the 
middle of the bench and hangs by the nozzle 
between the two center drawers. This makes 
the compressed air very convenient to use at 
either end of the bench for blowing the dust 
out of radio chasses, condenser gangs, etc. 

Gro. D. DOTY, 
Radio Service & Supply Co., 

403 E. Pikes Peak Ave., 
Colorado Springs, Coto. 
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You Need 
This RIkr 
Oscilla fo: 

21% 
NET TO 
DEALERS 

List $ 35oó 

SERVICE TEST 
Oscillator No. 550 

THIS oscillator will enable you to give 
an unusually fine service -yet it is 
quoted at an exceptionally low price! 

It is used to align t.f. gang condensers. 
locate defective t.f. transformers, adjust 
i.f. transformers, check oscillator stage, 
compare gain in tubes and determine the 
sensitivity of a receiver. Harmonics of 
the broadcast frequency can be used to 
check short wave converters and short 
wave sets. Exceptionally sharp harmonics 
are obtained. 

A Truly Remarkable Instru- 
ment at a Remarkable Price 
This oscillator is completely shielded and 
self modulated. Furnished with batteries 
and one '30 type tube. Covers entire 
broadcast and intermediate bands. The 
tuning dial is direct reading for inter- 
mediates 120.185 k.c. and 550.1500 k.c. 
broadcast range. Sharp 2nd and 3rd hat - 
monies cover intermediates 260-262 and 
475 k.c. 
The oscillator is carefully calibrated at 
the factory, and the indicator made to 
track over the entire scale of both bands. 
In a minute the trimmer condenser can be 
adjusted and instrument rechecked. 
If your jobber cannot supply you, we will ship the No. 550 Service Test Os- 
cillator directly to you -when re- 
mittance accompanies your order at 
dealer's net price of $21.00. 

HI' tDRITE 'l111.R \1 (MKS 
:1:1 ('."Ilene tse., Bluff i.ni. Ohio 

I'III'PII N NO II": 
ItEADRI1ii METER WORKS. 
33 College Ave., Bluffton, Ohio 
Gentlemen: 
Please send me information about Readrite 
No. 550 Service Test Oscillator. Also c:u- 
alog of other servicing instruments. 

Name 

Sired Address 

(: it, Stur, 
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` JUST 
OUT 

Ne 

OUT 
Ne "BALTIMORE 

RADIO 
BULLETIN" 

Technical Articles . . . Service Notes 
. .. Ham Exchange . Ideas, ideas 

and more ideas 

Sent FRFE to dealers and Servicemen 
. .. Write to -day 

BALTIMORE RADIO CORP. 
725C Broadway, N. Y. C. 

Quality- KENYON 
Reliability 

KENYON all- purpose am- 
plifier components are the 
pride of exacting amplifier 
specialists. 
KENYON audio, filter and 
power transformers may be 
purchased only from au- 
thorized dealers. 
Name your favorite jobber 

and you will receive without any cost detailed 
schematic diagrams for heavy duty 845-50 watt. 
250, 245, 48 D. C. and 46 Class B power ampli- 
fiers. 
KENYON TRANSFORMER CO., INC. 
122 -24 Cypress Ave., New York, N.Y. 

FREE 

13th ANNIVERSARY 
RADIO CATALOGUE 

124 pages containing 
thousands of t h e 
greatest radio and 
electrical values at 
real bargain prices 

Send for your copy 
now! 

AMERICAN SALES COMPANY 
Wholesale Radio Distributors 

RC -44 W. 18th St., N. Y. C. 

PATENTS -TRADE MARKS 
All cases submitted given personal 
attention by members of the firm. 

Information and booklet free 
LANCASTER, ALLWINE & ROMMEL 

PATENT LAW OFFICES 
Suite 437 

R15 15th St.. N. W. Washington, D. C. 

Knowledge Pays Big 
We teach you how to build and operate 
Radio Treasure Finders and how to locate 
Metals Underground. Fascinating, Scien- 
tific. Accurate. Full details for 3c stamp 
-Write TODAY. 
Exchange, P.O. Box 607 -W El Monte, Calif. 

TAU -REX CONVERTS 
Any Ii. t Milli:.,n.l.r loto Sendtiee A. C. Meter. A New 

oside Ile, mer-NI ADE FOR METERS -Si.. H in. by 

x C . .r FULLY l.t;ARANTEED. 
n be nid in .et teeter, en.lr,.ers and fin M e other nut- 

mime. See Jerk Grand'. article. The Specialty Teter" in the 
November issue of Itsdin.Cralt. 

(check 
Rea will 

money 
shipped pu.raid promptly upon of SS 

Furtmnhed Complote with Dia.0 rad Ir m 

Leo Taussig, 3245 37th St., Long Island City, N.Y. 
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REDUCING MAN -MADE 
STATIC 

(Continued front page 412) 

the antenna -ground system. Second. it may 
enter the set through the 110 -volt lighting 
circuit. Third, if the receiver is not properly 
shielded, the wiring may pick up a consider- 
able amount of noise. However, if proper 
shielding is employed, as is prevalent in mod- 
ern practice, direct pickup on the leads is 
somewhat remote. 

Studies extending over a period of years 
indicated that the pickup due to the lead -in 
wire and the ground system are responsible 
for between 80 and 90% of the noise. Meas- 
urements on the direct radiation of interfer- 
ence show that the vertical component of the 
electrostatic field is. in the majority of cases, 
at least four times the magnitude of the 
horizontal component. The data collected also 
proves that direct radiation of interfering de- 
vices drops off very rapidly with distance. 
Consequently, a large percentage of noise may 
be kept frets entering the receiver if the 
pickup part of the antenna is located advan- 
tageously and the lead -in shielded. The an- 
tenna proper should be as high as possible 
and should be as far as convenient from any 
wires which might act as conductors of noise. 
The shielded lead -in, then, is run from this 
antenna to the receiver. Employing a shielded 
lead -in, however, placed a capacity of approxi- 
mately .05 mf. in the case of a 60 -ft. lead, 
across the antenna -ground posta of the re- 
ceiver with the result that most of the signal 
picked up is bypassed before it gets to the 
receiver. Therefore. it is necessary to employ 
a radio transformer at the antenna end of the 
lead -in and in some cases at the receiver end 
as well. 

The problem resolves itself to an impedance 
matching network as shown in Fig. 1, inserted 
between the antenna proper and the input 
terminals of receiver. If this net work effects a 
match of impedances. the transmission loss be- 
trveen the antenna and receiver will be zero, 
and consequently the output from the set for 
a given input may be larger than if the net- 
work were not employed. The impedance 
looking into input terminals of the receiver 
differs a great deal. In some cases L4 is as 
large as 3 mh., while in others its value is 
as small as .02 -mh. In the former case, the 
impedance between terminals 7 and 8, when 
the tuned circuit is at resonance, is about 
750 ohms at 1,000 ke., while in the latter 
ease the impedance is only about 5 ohms. It 
may be shown that an ordinary antenna has 
an impedance which varies from about 1,500 
ohms at 550 kc. to about 400 ohms at 1,500 
kc. and is about 800 ohms at 1,000 kc. There- 
fore, the receiver with high input impedance 
nearly matches the antenna, and. other fac- 
tors being equal, will have more output for 
the same input signal. In such cases the net- 
work 3 -4 and 5 -6 cannot raise signal strength, 
but in the other cases, making the impedance be- 
tween 3 -4 match 1 -2, and making 5 -6 match 
7 -8, the signal may be increased. When the 
impedance of the receiver is low, the trans- 
former L2, L3 should be omitted for greatest 
volume. Fig. 2 shows the results of the tests 
on signal strength with both high and low 
impedance sets. 

The installation of this system of reducing 
or eliminating interference is relatively simple 
and practically always effective. The trans- 
former is mounted near the antenna proper 
and the shielded lead -in is brought down to 
the receiver where the second transformer is 
located, provided one is used. The method of 
grounding and the effectiveness of the grounds 
has considerable to do with satisfactory oper- 
ation of the system. A lead from the shield 
of the lead -in, where it connects to the an- 
tenna transformer, should be fastened to a 
driven ground underneath the antenna. if pos- 
sible. The shield of the lead -in at the set 
end should also be grounded to a good ground. 
Sometimes it is found that considerable noise 
is picked up on the receiver's ground and 
that this may be reduced by removing the 

set's ground and simply connecting it to ter- 
minal marked 6 in Fig. 1. 

Having thus taken care of the noise on the 
antenna ground system, let us consider the 
conduction over the 110 -volt lighting circuit. 

(Continued on page 437) 

Build a 

TREASURE 
FINDER! 

We supply 
all Parts for Building 

Electrical and Radio 
TREASURE 

LOCATORS 
Rad1o, Audio, Ground Potential Measurements. Hughes 
Induction Balances and other types : Including Oscillators 
and amplifying systems. 

We supply all materials needed for building and oper- 
ating any of the recognized treasure tinders. 

The following standard circuits are described in our 
bulletin: 

No. I. Ground Potential, Leap -Frog Method. 
No. 2. Hughes Induction Balance Type A. 
No. 3. Hughes Induction Balance Type B. 
No. 4. Sensitive Hughes Induction Balance. 
No. 5. Simple Super -Sensitive Hughes Balance Circuit. 
No. 6. Radio Frequency Oscillator Circuit. 
No. 7. Audio Oscillator Circuit 
No. A Single Search Coil Hughes Induction Balance 

with Audio Amplifiers. 

No. 9. Combination Radio Transmitter and Receiver 
circuit. 

Also accessories such as High Frequency Buzzers. 
Audio Oscillators, Differential Current Trans- 
formers, Two Stage Audio Amplifiers, etc. 

With any one of these systems you can locate hurled 
treasures. metal war relics, mineral deitnsita. subter- 
ranean water veins. buried gas and water pipes, and 
lost objects. tools and treasures sunken In water, etc. 

lt'rite for pamphlet giving history and theory on this 
interest !nu subject. All above circuits and systems are 
described and explained. List of parts and prices in- 
cluded. (Price of pamphlet 10e.) 

Mail Coupon TODAY! 
GRENPARK COMPANY Dept BC 
245 Greenwich St., New York. N. Y. 

Nnclosed find 10e for which kindly send me 
pamphlet on Treasure Finders. 

Name _._ 

Address 

City 

State 
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1 Volume 1- RADIO 
Encyclopedia 

Double the size of the 
First Edition! 

This 2nd Edition. S. Gernsback's Radio Encyclopedia L 
by far the most useful book In Radio Literature. It la 
designed for practical use and gives you instant in- 
formation on everything In Radio. 
The fact that 30,000 Radio Men have one or the other 
edition of S. Gernsback's Radio Encyclopedia In their 

proves that it is an absolute necessity In the ?tomes. 
,R]adio Trade. EVERY RADIO MAN SHOULD OWN 
'THIS VALUABLE VOLUME. 

What the New, Second Edition 
Radio Encyclopedia Gives You 

The explanations -or, rather, definitions are not in brief 
outline form like those of an ordinary dictionary, but 
they give in fullest detail, and at considerable length. 
the meaning and application of every word. phrase, 
general and special term used in the >ciencr of radio. 
Every topic is written in plain, everyday English. easily 
understood by anyone. 
Hundreds of definitions In the book are illustrated by 
drawings, photographs, diagrams, or charts. Just look 
up as you would in a dictionary. the word ar phrase 
about which you are seeking information. Every page is 
key-indexed for convenience and speed In locating any 
definition. All the subject matter Is arranged In alpha- 
betical order. 
This greatly enlarged Second Edition Radio Encyclo- 
pedia should be used by everyone in radio. It answers 
all radio questions, -Increases your knowledge and saves 
time. It rovers every known radio problem. It is a 
gold -mine of facts for every radio man. 

2,201 RADIO DEFINITIONS; 1,253 
TECHNICAL ILLUSTRATIONS; 
34 TABLES AND CHARTS; 24 
PAGES OF APPENDIX; Red Mor- 
occo- Keratol Flexible Cover s; 
Printed on strong ledger paper, 
loose -leaf arrangement. 
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back. You w'on't be out one penny. 

352 pages 
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Weight 3 lbs. 

Mail Coupon for this Book! 
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S. GERNSBACK CORPORATION. 
98 Park Place, New York, N. Y. 

Send me one copy of the new Second Edition 
S. Gernsback's Radio Encyclopedia with the privilege 
of inspection. If I Ilke the volume. I will pay 
Expressman $3.98 plus shipping charges. 

Name..._ 

Address 

Pity State 
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SERVICING BY THE RE- 

SISTANCE METHOD 
(Continued from page 428) 

0.5 mf.; CS, 1 mf.; C9, 0.1 -mf.: C10, C13, 
10 to 70 mmf.; C11, C12, 20 to 220 mmf.; 
C16, .05 -mt.; C16, C17, .0024 -mf.; C18, 4 mf. 
(electrolytic); C20, 10 mf. (electrolytic). 

Volume -control resistor RI, 3,800 ohms; R2, 
150 ohms; RS. 14,300 ohms; R4, 8,000 ohms; 
R5, 6,000 ohms; R6, 10,000 ohms; R7, 1 meg.; 
RS, 30,000 ohms; R9, tone control, 0.5 -meg.: 
RIO, R11, 0.1 -meg.; Rit, 40,000 ohms. 

Operating voltages in this chassis are as 
follows (volume control at minimum): All 
filament potentials except V8: 2.4 volts. 
Cathode potentials: V1, V2, V4, 40 volts; VS, 
8 volta ; V5, 25 volts. Control grid potentials: 
V1, V4, 40 volta; V2, 0 volts; V3, 7 volts; 
V5. 5 volts; V6, V7, 30 volta (note that the 
readings of V5. V6, V7 are taken through 
unite of high resistance, and therefore are 
not the effective values). Screen -grid poten- 
tials: V1, V4, 55 volts; V2, 90 volta. Plate 
potentials: V1, V4, 200 volts; V2, 50 volts; 
V3, 240 volts ; V6, 220 volts ; V6, V7, 245 volts. 
Plate currents: V1, V4, 0 ma.: V2, 4 ma.: 
V3, V5, 0.5 -ma.; V6, V7, 30 ma. Screen -grid 
currents: VI, V4, 0 ma.; V3, 0.25 -ma. 

With the volume control in maximum po- 
sition: Cathode potentials: VI, V4, 8.5 volts; 
V2, 2.5 volts; V5, 25 volts. Control -grid po- 
tentials: V1, V4. 3.6 volte; V2, 0 volts; V3, 
V5, 6 volts ; V6, V7, 80 volts (indicated) 
Screen -grid potentials: V1, VS, V4, 70 volts. 
Plate potentials: VI, V4, 240 volts; V2, 66 
volts; VS, 235 volts; V5, 220 volts; V6. V7, 
245 volts. Plate currents: VI, V4, 6 ma.; 
V2, 5.5 ma.; V3, V5, 0.5 -ma. Screen -grid 
currents: V1, V4, 0.7 -ma.; V3, 0.25 -ma. 
(these last values may be higher or lower, 
depending upon the age of the tube). 

The field coil is electrically center -tapped to 
obtain one -half the 100 -volt drop across it as 
"C" bias for the power tubes. 

RADIO KINKS 
(Continued from page 434) 

by means of an inductance -switch bushing. 
Two collars with lock -screws are slid onto it and 
fastened in position. To these is fastened one 
end of the piece of strong fishline which is to 
be looped around one of the screws in the disc 
and then over the remaining screws and down 
to the other collar. A spring takes up slack 
and jars. Mail -order houses will supply escutch- 
eons; or, the experimenter may choose to design 
his own. 

STATIC 
(Continued from page 486) 

This path is sometimes of paramount import- 
ance while in other cases it is relatively neg- 
ligible. Much depends upon the construction 
of the receiver and the impedance of the 
lighting circuit. If the 110 -volt lead runs 
close to plate or other high- potential connec- 
tions within the receiver, considerable inter - 
ference usually results. Then, if a 110 -volt 
line which has a very high impedance to R. 
F. current is coupled to this, it is essential to 
filter out the noise before it enters the set. 
Special filters are always effective in elimi- 
nating this source of trouble. These consist 
of a series of chokes and condensers and are 
so constructed that the 110 -volt circuit of the 
set is plugged directly into the filter and a 
lead from the filter plugged into the light cir- 
cuit. The only other connection is to a 
good around. 

Thousands of filters of this type have al- 
ready been installed and their effectiveness 
in reducing interference range from complete 
elimination to 75% reduction in noise. 

The fundamental principles upon which the 
system is based are sound and it is hoped that 
many homes will take advantage of this de- 
vice. 

(This article by Mr. Browning is especially 
interesting in view of the articles published 
in this magazine on impedance matching. 
They appeared in our May, June (page 727), 
and August issues. -Editor.) 
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NEW TUBE ANNOUNCE- 
MENTS 

(Continued from page 399) 
(2) Second detector. where pentode char- 

acteristics and self -bias may be used to ex- 
tend detector operating range by permitting 
increased output voltages to be obtained. 

(3) In any circuit where self -bias or a 
separate cathode connection is of importance. 

In the design of this tube the smallest 
cathode which can be handled in production 
has been selected. The diameter is just large 
enough to permit a coated "V" filament to be 
inserted, this forming the heater. With this 
design, the tube can be used on A.C. if desired, 
without the introduction of appreciable hum. 

The heater power required has been reduced 
to 20% of the amount taken by the efficient 
6.3 -volt cathode used in the '36, '37 and 44 
type tubes, and is only .45 -watt. The average 
heater -current required is approximately .2- 
ampere, or somewhat more than three times 
that taken by the '32. 

The type 15. Fig. B. tube utilizes the 
standard, five -pin base. the connections for 
which are shown in Fig. 6. 

The following rating and characteristics 
obtain: 

Heater voltage. 2; heater current. .215 -am- 
pere; plate voltage, 135; screen voltage, 67.5; 
grid bias -1.5 volts; amplification factor 782; 
plate resistance, 1.25 megohms; mutual con- 
ductance, 625 micromhos; plate current, 1.85 
ma.; screen current, .6 -ma. 

For those anticipating the use of this tube 
in short -wave receivers, the following inter - 
electrode capacitances are given: 

Effective plate capacitance, .01 -mmf.; input 
capacitance. 2.35 mmf.; output capacitance, 
7.8 mmf. 

Type 19, Class B Amplifier 
From the standpoint of economy, a class 

B connection is expensive because it requires 
the use of two tubes. Sylvania has solved 
this problem by designing a single tube which 
in itself constitutes a class B amplifier. This 
tube fills the need for a high output, class B 
combination in the 2 -volt group which hereto- 
fore has been met to a limited extent by em- 
ploying two type '30 tubes biased to cut-off. 
Under these conditions, approximately 22 volts 
is required for bias, making it necessary to 
employ a total of 180 volts of "B" battery, 
which is not desirable from the standpoint 
of coat. The Sylvania type 19 requires from 
0 to 6 volts bias, depending on the applied 
voltage and the desired no signal' plate current 
drain of the receiver. With only 135 volts 
applied to the plates, more power is delivered 
by this tube than is obtained from a pair 
of '30's operating with 157.5 volts on the 
plate. The filament employed in the type 19 
is of the oxide- coated type and requires .26- 
ma. at 2 volts. This is the same drain as 
required by a single '33, while the power 
output is much greater. Furthermore, the 
total distortion with the 19 will be less than 
5%, while the third harmonic distortion alone 
in the '33 exceeds this value. 

As a class B tube, the type 19 may be 
operated with 135 volts on the plate. If addi- 
tional power is required, as much as 185 volts 
may be supplied. With 100 milli -watts of 
input power. 1.6 watts will be delivered to the 
speaker. To secure more power, it is not 
recommended that the voltage of the driver 
tube be increased above 180 since the de- 
tector tube cannot deliver enough voltage to 
operate the driver at maximum power output. 
An additional audio amplifier stage will there- 
fore be required. 

The type 19 utilizes a small six pin base. 
illustrated in Fig. 7. An examination of this 
diagram reveals the internal arrangement 
which is further depicted in Fig. 8. It will be 
seen that only two filament terminals are re- 
quired, while the tube is arranged with two 
separate plates and two separate grids, as 
shown in Fig. 8. Thus, this single tube really 
constitutes two tubes in one-a complete class 
B amplifier. 

The following ratings and characteristics 
of this tube, illustrated in Fig. C, obtain: 

Filament voltage. 2: filament current. .26- 
ampere; plate voltage, 135; grid voltage. 0. -3, -6 volts ; plate current (no signal), 10, 4, 
1 ma.: plate current with a signal of 50 volta 
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on the grid, 27, 25, 22, ma.; input power re- 
quired, 175, 130, 95 milli -watts; average power 
output, 2.1, 1.9, 1.6 watts; load resistance, 
plate to plate, 10,000, 10,000, 10,000 ohms. 

KR -I Mercury Vapor Rectifier 
The advent of the automobile "B" battery 

eliminator created a demand for a new rectifier 
tube. To fulfill this demand a mercury -vapor 
rectifier was developed in the Ken -Red en- 
gineering department. 

The KR -1, shown in Fig. D, is a half -wave, 
mercury -vapor rectifier tube of the hot cathode 
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ADVERTISEMENTS 

Aticertl seiner its in this section are inserted at the 
cost of ten cents per word for each insertion - 

e, initials and address each count as one word. 
C ash should accompany all classified advertisements 
unless placed by resu_ n advertising agency. 
No less than ten words are accepted. Advertising 
tor the February, 1933 Issue should be received not 
brier than December 9th. 

type using an indirect heater construction and 
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having the characteristics given below. By 
referring to this data it may be seen that 
the KIt -1 has been added to the present - 

volt family of tubes. Like the rest cf that 
group, it is enclosed in a small bulb and uses 
a small base, thus making it particularly 
advantageous for use in automobile and air- 
craft service where small size is an important 
feature. The tube has a rugged construction 
that will withstand the hard service to which 
it might be subjected. 

The primary consideration in the develop- 
ment of a tube for the particular application 
in this case was the need of high efficiency, 
a requirement brought about because of the 
additional burden to be placed on the auto- 
mobile battery. The only rectifier in common 
use for receiving circuits when the KR -1 was 
developed was the UX -280, a tube that could 
not meet the requirements demanded: first, 
because of its high filament current; second, 
because of its high internal voltage drop due 
to being a thermionic rectifier; and third, be- 
cause of several inherent disadvantages such 
as large size, filament type construction. etc. 
In view of the high efficiency required, a 
mercury -vapor rectifier was developed. The 
ionized mercury vapor neutralizes the space 
charge and reduces the voltage drop to ap- 
proximately 15 volts. This voltage drop re- 
mains practically constant for any load within 
the limit given in the tube rating, and gives 
the KR -1 excellent voltage regulation. The 
low drop makes possible a very high operating 
efficiency. Like other mercury vapor tubes, 
the KR -1 has a characteristic pale blue glow 
which may be seen inside the plate when in 
operation. 

The increase in efficiency brought about by 
the use of mercury vapor makes possible a 
low filament consumption, the filament pow,r 
being 1.89 for the KR -1 against 10 watts for 
the 280. However, ample output for all 
normal requirements may be obtained from 
the KR -1 rectifier. 

The isolated heater construction is advan- 
tageous from the standpoint that it make. 
the tube independent of the car battery ron- 
n4tions. A rectifier tube of the filanttnr 
type construction would be impractical in any 
of the present automobile eliminators becnu., 
it is desirable that the cathode of the rectiti.r 
tube be above ground potential by the amount 
of output voltage, thus the only practical man- 
ner in which the filament -type rectifier could 
be used would be to take the filament supply 
voltage from a tap on the secondary winding 
of the step -up transformer, and in so doing, 
the filament power would necessarily pass 
through the points of the vibrator, a very 
undesirable condition. 

In some of the early tests made on the 
KR -1 tube in vibrator type eliminators, it wn= 
noticed that there was considerable sparking 
between the stem leads in the tube. 7'h, 
sparking occurred during the time in which 
the tube was warming up to the point at 
which ionization of the mercury vapor oc- 
cured. During this time, the peak voltages 
were directly across the stem leads. Measure- 
ments proved the inverse peaks to be ab- 
normally high. The results of these tests 
immediately brought about a specially de- 
signed stem which eliminated the sparking 
between leads. 

The KR -1 operates satisfactorily under the 
strain of peak voltage caused by the peculiar 
wave form in these eliminators and very good 
life test results have been obtained. 

The following rating and characteristics 
obtain: 

Heater voltage 6.3; heater current .3- 
ampere; max. A.C. voltage, 350; max. peak 
inverse voltage, 500; max. D.C. output cur- 
rent (cont.) 50 ma.; max. peak plate current. 
200 ma.; tube voltage drop (approx.), 15 
volts. 
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TRADE NAMES AND MODEL NUMBERS 
(Continued front page 405) 

6 tube 
A.C. Super Sussex.___ 1590._.Midget Cab. 
7 tube 
A.C. Allwave sup...Roland 1584 Midget Cab. 
7 tube 
A.C. Allwave sup... Warwiek.____.1586.... Console Cab. 
9 tube 
A.C. Allwave sup...Cromwell 1630.... Console Cab. 
12 tube 
A.C. Allwave sup.. .Alexander.__. 1640....Console Cab. 
IO tube 
A.C. Super. 1650....Console Cab. 
12 tubo 
A.C. Super 1652._. Console Cab. 
6 tube 
A.C. Super. _Adri;ut.. 1592 Console Cab. 

THE SIMPLEX RADIO COMPANY 
Trade Name: SIMPLEX 

Designation Designation of 
of chassis complete art 

Model P Super 
Model P -UC Super 
Model l'- Battery Super 
Model R T.R.F. 
Model R -UC T.R.F. 
Model S T.R.F. All wave 

THE SPARKS -WITHINGTON COM- 
PANY 

Trade Name: SPARTON 
Designation Designation of 

of chassis complete set 
Model 16- AW._.Sparton Multi -Wave Receiver 
Model 26- AW.._ Sparton Multi -Wave Receiver 
Model 28 Sparton Triolian 
Model 45 .. Sparton Visionola 
Model 60 .. 

_ 
-Short Wave Converter 

Model 99 Sparks Ensemble 
Model 101 Sparks Ensemble 
Model 103 De Luxe Ensemble 
Model 109 Deluxe Model 109 

Model 110. DeLuxe Model 110 
Model 410 Sparton Junior 
Model 42i Sparton Jewel 

STEWART -WARNER CORP. 
Trade Name: STEWART -WARNER 

Designation 
of chassis 

104A 
104A 

Desionatin / -tinrnatirr 
rem pletr set 

-13 -A... 

104 & 301 
Short Wave chassis . 44-A 

104A..... 45-A 

104 k 301 
Short Wave ehassis....4(1 -A 

47 -A. 

,h signatians 
.Apartment Model 
.Leader Console, 
without converter 

_Leader Console 
with converter 

Standard Console 
without converter 

.......Standard Console 
with converter 

.Portable Console 
without converter 

104A k 301 
Short Wave chassis.. 4S-A Radio -Phonograph 

Combination 
1O5A 50-A ...........Master All Wave 

Console 
51 -A __..Deluxe All Wave 

Console 
105A..... 58-A ......Radio -Phonograph 

Combination 

TRANS. CORP. OF AMERICA 
Trade Name: CLARION 

Sets have numbers only. Model is designated 
by a label or sticker in cabinet, exespt 160C and 
200C replacement chassis for modernizing old sets 
60 cycle sets are marked, for example, "AC -60 ": 
the 25 cycle set would be "25 -60 ". 

UNITED AMERICAN BOSCH CORP. 

Trade Name: AMERICAN BOSCH 

Designation Alternative 
of chassis Name designations 

Model 16 Amborola 
Model 27 Amborada 
Model 35 Cruiser.____._...Imperial Cruiser 

Royal Cruiser 
Model 66, 76 Cruiser 
Model 46, 126. Little Six 
Model 5 Personal 
Model 84 Cruiser._ (Marine Receiver) 
Model 100 9.20 Motor Car Receiver 
Model 200 Personal Chest 
Model 2(8), 205, 

236, 2-12, 250, 
260, 312 Vibri, Power 
Note: Above are only sets having names. All 

others have model numbers only. When the same 
chassis is used in different cabinets the model number 
is never changed but a letter is added as cabinet 
designation -200A, 20011, etc. 

WELLS -GARDNER & COMPANY 
Trade Name: Regular trade name is 

Wells- Gardner but all receivers are 
supplied under private stencils such 
as Arcadia, Airline, Truetone, Fear - 
nola, Mayola, Hudson, Gt. Northern, 
Coronada, Granada, LaFayette 

Designation Designation of 
of chassis complete set 

052 5-tube 2522 Mantel 
AC Super._ 2525 Console 

1520 Mantel 
572 7 -tube 7721 Mantel 
AC Super. 7725 Console 
502 10 -tube. _. _. _.9027 Console 
AC Super.... 7025 Console 
022 12 -tube 2225 Console 
AC Super.. 2227 Console 

2228 Console 
92 5-tube 1125 Console 

Thousands of Radio Men have asked for a book of this kind- 

The RADIO -CRAFT INDEX 
It contains a thorough, alphabetical and topical arrangement of EVERY 
which has been published in all the issues of RADIO -CRAFT from 

Rsolo Men have nclus vely proved to us the n I and practicability 1,,r 

a book which has included in it, a comprehensive and complete listing of every 
article which has thus far been published in RADIO-CRAFT. A book which 
has each topic so subdivided and crosenindexed that a mere glance at a subject 
will give you any number of classifications and uses of it. For example, if you 
look at tubes. you find under this topic. various subtitles. general. power, trans- 
mitting. photo- cells, testing of tubes, thyratrons, etc. Every article or notice 
in the book has been considered so deeply important that when you refer to 
a certain classification, listed below the main topic, you will find perhaps a 
dozen or more articles treating the subject from different angles. The author 

25`e Copy 

L 

THIS BOOK CANNOT BE 

BOUGHT ON THE NEWS- 

STAND - ONLY DIRECT 

FROM THE PUBLISHERS 

Clip and Mail Coupon TODAY! 

Publishers of RADIO-CRAFT. RC 

9e -12 Park Place, New York. N. Y. 

Enclosed you will find my remittance of 25c 
(check, stamps or money order accepted, for 
which you are to send me. postage p-epa d. 
one copy of the RADIO- CItAÈT INDr.X. 

Name ... 

Address 

City State 

article and subject 
July, 1929 to June, 1932 

in each case r 
As 

givenrhe exact issue in which the article appeared, and on what 
page it is m be found. 
So 

u 
rately compiled, by C. W. Palmer, one of radio's foremost writers. that 

in less two minutes you can turn to any article- needless to wade through 
all the issues of RADIO -CRAFT which have been published during the past three 
years. 
The RADIO -CRAFT INDEX is 

e 
actly the same size as the monthly magazine. 

It can be conveniently kept on 61e with the copies of the magazine-ready for 
quick reference. The index is printed on good paper with firm flexible covers 
to protect the inside. This book is sold only by the publishers at 25c the copy. 
Mail coupon below for your copy of the RADIO-CRAFT INDEX. 

Briefly outlined below appears only a partial contents of the book 

AMPLIFIERS - 
1:eneral 
Asad lo Frequency 
Intermediate Frequency 
Power 
lta.lin Frequency 

ANTENNA SYSTEMS- 
CABINETS- 
CIRCUITS- 

Commercial 
Experlinelital 

CODE - 
COILS AND TUNING - 
COMPONENTS - 
COOPERATIVE LABORATORY - 
DETECTORS AND RECTIFIERS - 
EDUCATION - 
INTERFERENCE AND HUM 

ELIMINATION - 
KINKS- 
MANUFACTURING- 
METERS AND TESTING EQUIP 

MENT - 
M ISCELLANEOUS- 
MOTION PICTURE RECORDING 

AND PROJECTION- 
MUSICAL INSTRUMENTS - 
NEUTRALIZING - 
NOVELTIES- 

ABSOLUTELY 

PATENTS - 
PHONOGRAPH REPRODUCTION 

AND RECORDING - 
POWER SUPPLY AND 

TERIES- 
RECEPTION- 

General 
.\ Irplanr 

. \ntmwrt lye 
Itr,,,0Ir:r.t 
D. X. 
Short -Wave 

REMOTE CONTROL - 
SELLING AND MONEY 
SERVICING - 

General 
Equipment 
Operating Notes 
Servire Men's Data 

SET CONSTRUCTION - 
All -Wave 
Automotive 
Broadcast 
Short -alavo 

SPEAKERS AND REPRODUC- 
ERS- 

TELEVISION - 
Crneral 
Itero attela 
Transmission 

NOTHING WHICH HAS APPEARED IN RADIO -CRAFT 
OMITTED FROM THIS VALUABLE COMPILATION 

BAT- 

MAKING 

TONE AND VOLUME CONTROL - 
TOOLS - 
TRANSFORMERS - 

Gener: l 

Audio Frequency 
Intermediate Frequency 
Power 
Radio Frequency 

TRANSMISSION - 
General 
Airplane 

(team 
roadeaa 

Short-Wave 
TRANSMITTERS - 

General 

.Airplane :Amateur 
Broadcast 

TUBES - 
General 
Pentode 

hole -Fells 
Testing 
Thyratrons 

LIST OF BROADCAST. SHORT- 
WAVE AND TELEVISION STA- 
TIONS- 

HAS BEEN 
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GREATEST 
MAGAZINE 

ON 

SHORT 
WAVES 

NOW 25c A COPY 

MAGAZINE '1 RADIO EXPERIMENTER'S 

siieiT 
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t All 4 -Color Cove 
rim 9 "xl2" in Sir 

Newsstands Over 200 Illustration 
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Inrreas lag each day are the numbe 
experiments In the Shan -Ware field - develop 

menta which are bringing to tills branch of radio 
thousands of n "thrill seekers." Experimenters 
as In the early days of Radio, again have the op- 
portunity to bring about stirring new Inventions. 
Read. In Kllnit'r WAVE CRAFT, the Experimenter' 
Magazine. how you can build your own Short-Wave 
W4:. both transnittern and reeelsers. Klll/ltT 
WAVE ('RAFT is exclusively a short -ware magazine 
-the kind you bare wished for so long. 

Interesting Articles In the Current Issue 
Insulation In Short Waves, by Hugo Gernsback. 
How the Sun Affects S -W Reception, by Dr. F. 
Nous k. 
Short Ware Thrills Galore on Two Tubes, by M. 
Harvey Gernsback. 
An A.C. Operated Short -Wave Converter, by R. B. 
Kingsbury. 
The '1.1n-I Monotube" Super - Regenerator, by R. 
William Tanner. 
Obtaining a License, by John L. Reinartz. 
W9IG Saves A Life, by A. D. Middelton, WSUC. 
(short -wave fiction). 
A 20 -Meter Transmitter. by A. Binneweg, Jr. 
A Super - Regenerator with Pentodes, by R. W. 
Tanner. 
Short -Wave Stations of the World (complete list). 
THE SHORT -WAVE BEGINNER, by C. W. 
Palmer. 
Taking the "Headaches" Out of CRYSTAL CON- 
TROL, by George Shuart 

SPECIAL OFFER COUPON 

SHORT -WAVE CRAFT RC -133 
98 Park Place, New York, N. Y. 

GET ACQUAINTED OFFER 
As ver your Special Offer. I enclose $1.00 (Canada 

and foreign $1.229) for which enter my subscription 
to SHORT -WAVE CRAFT for 8 months. 11 under- 
stand that your regular rate for a year's subscription 
la $2.50). 
1 Mall me a sample copy of SHORT [WAVE CRAFT 

for which I enclose 15e II'. S. Stamps or coin 
accented/. 

Name 

Address ........ 
ens. 

RADIO -CRAFT for 

Battery Super._ 926 Console 
092 9- tube 2925 Console 
Battery Super._ 
062 6 -tube 1622 Auto Radio 
Auto Sapor Remote Control 

WILCOX -GAY CORPORATION 
Trade Name: WILCOX -GAY 

Designation Designation of Alternatire 
of chassis complete set designation 

255 2S5 -30. Cameo 
2T5._ 2T5 -390 i 'ampo Hilo 
2DB5 2D135 -:L'' l'. ntata 
2EB5_ 2EB5 I'antata Hilo 
2V7 2V7 -31_. l 'grillon 
2V7. 2V7- 316_.._ I cronet 
2W10.... _... 2W10- 515.._. l' Toua 

ZENITH RADIO CORP. 
Trade Name: ZENITH -ZENETTE 

Designation 
of chassis 
7 tube 2022A.-- _..... _ 
S tube 2036A & 13 ..... 
9 tube 2031 Short & 

Standard Wave.__ 

10 tube } 

12 tube 2033 

Designation of 
complete net 

...Models 210 -220 
Models 230-240-245 

...Models 250.260-272 

.lodela 410-411-420 

Models 210-5, 211-5, 270-5 

P.A. SYSTEMS 
(Continued from page 403) 

meet it, Chief Nichols has fitted up a small 
police booth with a three -stage amplifier and 
two horn speakers, the latter sticking through 
the peaked roof as shown in the accompany- 
ing illustration. 

Motorists coming down the road are 
amazed to hear a loud, clear voice, telling 
them that. "the Ford in the center of the road 
had better go -t over to the right." or "the 
red Buick with New Jersey plates better slow 
drwn." A hand microphone is attached to a 
long flexible cord, enabling the officer on 
duty to wander about and observe the flow 
of traffic from different vantage points. To 
say that this system is successful is putting 
it 'mildly. It is actually a sensation! 

The low cost of the equipment and the 
ease of installation will unquestionably appeal 
to many other police departments, particularly 
in the hundreds of small cities and towns that 
do not need or cannot afford a short -wave 
radio alarm system. A similar stunt has been 
used with great effectiveness in Buffalo, N. Y., 
the amplifier and speaker in this case being 
located in a police automobile. 

Service Men: show this picture to your 
local police chief and let him think the idea 
ever. The fact that one city is already using 
the stunt will unquestionably make an im- 
pression on him. 

Installation Problems 
Because the loudspeakers and sometimes 

the amplifiers themselves are used outdoors 
and are therefore liable to damage by the ele- 
ments. the question of service and maintenance 
in outdoor P.A. work is of paramount im- 
portance. Exposed horns should be tilted 
mouth downward to prevent rain and snow 
from accumulating. Dynamic speakers with 
baffles should be carefully boxed up or pro- 
tected by false tops. Connecting wires must 
have thoroughly waterproof insulation, and all 
soldered joints must be made with rosin -core 
solder. The humid atmosphere around swim- 
ming pools -particularly salt water pools - 
raises the very devil with poor connections 
and unprotected surfaces. 

If possible. install the amplifier, the micro- 
phone and the phonograph turntable in the 
manager's office, where it will not be tampered 
with. Encourage the manager himself to 
make announcements via the "mike." He'll 
probably soon learn to like his own voice, and 
you'll have a strong local booster for P.A. 
systems. 

Free Service 
Since the outdoor season is comparatively 

short, you can offer free service on your in- 
stallation the first year without losing all your 
profit. This will undoubtedly appeal to the 
prospect, as he doesn't have to worry then 
about the apparatus, except for the little 
matter of paying for it. 

JANUARY, 933 

t. 
1. s SERVICE MEN know that replace- 

; yn' receivers / fient unite for ust meas- 
4\ 

[ 

up to exactly the na 

v 

stand- 
ards in every respect as the origi- 
nal. Parts n nufattured by MAYO 

exactingly made. constructed are 
ith materials of superior quality, 

and guaranteed for six 
n 

onths. 
MAYO Replacement Parts have 
been continually used by Service 
Men for many years -they fill 
every requirement. 

MAYO Replacement Parts are made 
for use in over 100 standard radio 
receivers. The parte listed below 
are manufactured by MAYO. 

Condensers Chokes 
Transformers Coils 
Resistances Power Packs 
Voltage Dividere Microphones 
Voltage Regulators etc, 
Filter Blocks 

For All 
Standard Receivers 

Look for the MAYO signature on 
every replacement part -it marks 
your guarantee of the precision 
product. 

Write today, address Dept. RC, for free book- 
let showing complete list of MAYO STAND. 

ARD REPLACEMENT PARTS. 

MAYO LABORATORIES, Inc. 
281 East 137th Street New York, N. Y. 
Oldest and largest manufacturer of replace- 

ment units 

More Capacity 
at Less Cost 

LATEST research by oldest con- 
denser manufacturer is reflected in 
present extensive and varied line of 

DUBILIER 

ELECTROLYTICS 

Available in all types -round and 
square metal cans, cardboard con- 
tainers, tubular paper wrappings, 
high -voltage, low- voltage, tapped 
units, etc. Positively guaranteed 

for quickest reforming time, lowest leakage, highest 
working voltage, longest life. And they cost less! 

WRITE for literature on Dubilier Electrolytics 
as well as all other types of condensers. 

Dubilier Condenser Corporation 
4377 Bronx Blvd. New York City 

j 
JL S 

7-110. ANTENNA 
.L s IAA SYSTEMS 

More Profit 
Lower Price 
Easier to Sell 
Easier to Install 
Better Results 

Eliminates Manmade static and 
permits the use of several receivers 
on a single antenna. 

Special Offer: Dealers and Service 
organizations -A sample LYNCH 
"NO -STAT" will be sent at our 
special price of $2.50. Clip this 
to your letterhead, enclose check 
or money order for $2.50. After 
Jan. 15, 1933. the "NO -STAT" will 
be obtainable only through your 
jobber at regular discounts from 
$5.00 list. 

LYNCH MFG. CO., INC. 
1775 Broadway. Now York. N. Y. 
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P.A. SYSTEMS 
(Continued from page 441) 

matter of paying for it. 
Typical Amplifier 

A typical amplifier well suited for many 
different public address purposes is shown in 
the illustration. This is a 250 push -pull Loft- 
in -White job, employing a 57 direct -coupled 
to a pair of 50's, with two 81's acting as high 
voltage rectifiers. This amplifier is supple- 
mented by a microphone amplifier stage using 
a single 56. Feeding two big RCA 106 dy- 
namic loud speakers, this outfit will easily 
cover a crowd of 3,000 people. With a maxi- 
mum output of 15 watts, it will handle a 
total of ten or eleven dynamics. 

The dual output circuits have impedances 
of 400 and 2,000 ohms, adapting the amplifier 
for line transmission work as well as for high 
impedance speakers. 

The compactness of this amplifier enables 
it to be put in the corner of an ordinary 
desk. It measures only 20 inches long, Il% 
inches wide and 8 inches high, overall, and is 
completely self contained in a strong steel 
chassis with all connections out of sight. 

INFORMATION BUREAU 
(Continued from page 424) 

Such an arrangement is described by Mr. Nighs- 
wander in the December 1932 issue of RADIO - 
CRAFT, page 354. Since this description was 
published, an illustration of the set has become 
available and is reproduced as Fig. Q18211. 

(Q. 3.) Why isn't is possible to take taps from 
the "B" portion of the power pack of radio set, 
and use this current to supply an external radio 
set, in lieu of the regular set, within the power 
output rating of the "B" unit" 

(A. 3.1 This idea of using the power supply 
of a radio set has been discussed in several past 
issues of RADIO- CRAFT. For instance the De- 
cember, 1932 issue, "A Plate Circuit Adapter," 
page 377, Mr. Jack S. Stanton describes a unit 
for adapting the high -voltage supply of a re- 
ceiver to the requirements of an external unit. 
A photograph of a unit built by Mr. Stanton 
is reproduced in Fig. Q.182C. 

A I -TUBE LOUDSPEAKER SET 
(Continued from page 400) 

circuit oscillation near the middle of the applied to the filter system, always remains 
broadcast band. The required degeneration at the same polarity. 
was obtained without difficulty, as the tickler By carefully center -tapping the power cir- 
coil was of the type which could be adjusted cuit for the filament of the tube, in the man - 
to either aid or oppose the signal. ner shown in the diagram, A.C. hum has 

Some difficulty was experienced at first in been reduced to practically nothing. Through the 
obtaining sufficient amplification at the higher use of a tube of the "auto -motive" or 6.3 V. wavelengths, but this fault was found to lie filament type, line -voltage variations within 
in the use of an R.F. choke having an in- rather wide limits have little effect on the correct inductance value for use as unit R.F.C. operation of the set, which is designed for 

The phonograph pickup connections of an "110 V." supply. To work the set in locations 
external pickup may be connected to the where the supply is 220 V., it will be neces- input portion of the triode by connmcting one sary to use a series resistor to reduce the line 
lead to the blank binding post provided, and potential to the set to 110 V. An adapter unit the other to the binding post marked "ANT." is illustrated in Fig. 213. A perforated bakê- 
This provides a single stage of A.F. amplifica- lite tube may be arranged to contain the two 
tion and makes it convenient for anyone to 50 W. resistors, R. which have a value of 150 enjoy phonograph music without disturbing ohms each. 
other people. Most pickups are equipped with To protect the set against burnout, should the variable resistor which is required to con- it be accidentally connected to a 220 V. cir- trol the volume, otherwise, the tube will over cuit (some hotels, for instance, supply their load. own current at this potential), without the 

adapter in circuit, two 7i -A. fuses are con- 
nected into the line circuit. These fuses are 
contained inside the special line -plug specified) 
in the List of Parts. It is cheaper to buy a 
couple of fuses, if need be, than it is to re- 
place burned -out resistors and a tube. Don't 
forget to notch the side skirt of the chassis 
to provide an exit for the line cord. 

A little trouble due to hum in the plate 
circuit was experienced until the filter system 
specified was worked out: the electrolytic con- 
densers listed were used because of their 
small -space design. In fact, most of the equip- 
ment was selected with regard for size. There 
isn't much room to spare in this chassis. 

The Power Circuit 
The most interesting part of the circuit is 

the arrangement of the power supply, which 
provides for practically every commercial fre- 
quency and voltage. 

As the schematic circuit indicates, a bridge - 
connected dry- rectifier arrangement is used. 
There are several advantages to be gained by 
wiring the circuit in this manner. In the first 
place, it makes no difference which way the 
line -plug is plugged into the outlet plate, on 
D.C.; the results. in signal pickup, are almost 
identical with the plug connected in either 
direction. In the second place, the circuit 
shown makes it convenient to operate the set 
on either A.C. or D.C. without changing any 
wiring or components. Also, it makes no dif- 
ference what the line frequency may be -the 
set will work with equal erFrienee on _i, 4o, 
50 or 60 cycles, or on U.C. 

By following the path which the current 
must follow in going through the bridge recti- 
fier, it will be seen that regardless of the 
polarity of the current at the terminals of the 
line -plug. the output of the rectifier, which is 

Construction Details 
Two 25 W. resistors, R2 and R3, reduce the 

line voltage to nearly the potential required 
by the filament of the tube: the remainder of 
the drop is obtained from the end sections of 
the 50 W. resistor, R4. This resistor is cen- 
ter- tapped: the section in shunt to the fila- 
ment of the tube measures 100 ohms (there- 

/Confirmed on page 443) 

"Cliff " Denton 
has written another valuable book for Radio Service Men 

RESISTANCE MEASUREMENTS 
The Modern Method of Servicing Radio Receivers 

Of the difficult problems which Service Men face today when 
repairing receivers, the greatest is that of replacing proper re- 
sistance values in sets. This task becomes even more difficult 
when the values of resistors are unknown; and manufacturers 
of many standard sets do not pass this information on to 
Service Men. 
In this new book, "RESISTANCE MEASUREMENTS," 
radio men will find the information needed to quickly place a 
receiver in normal operating condition. This book cuts in 

THIS BOOK IS A NEW 
ADDITION TO THE 
RADIO-CRAFT 

LIBRARY SERIES. 

CERNSBACK PUBLICATIONS. Inc -RC -133 
96 -98 Park Place, New York, N. Y. 
Enclosed you will find my remittance of 
Fifty Cents (check, stamps or money or- 
der accepted), for which you are to send 
rise One Copy of RESISTANCE MEAS- 
UREMENTS, by Denton. 

Name 

Address 

City -- -- - -- State 
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50c. 
half, the titule usually required to adjust the average set. 

Sufficient space has been devoted to the elementary problems 
and the theory of electricity as it is applied to resistance meas- 
urements so that the Service Man will have a comprehensive 
idea as to how to overcome this problem. 
Below you will filed a partial list of the contents which will 
appear in this new book ... prepared by one of radio's fore- 
most service writers, Clifford E. Denton. 

Partial Contents of RESISTANCE MEASUREMENTS 
CHAPTER 1- INTRODUCTION. Advantages of Resistance Measurement Method of Servicing for Radio Work. 
CHAPTER 2 -Basic Principles. 
CHAPTER 3- Methods of Resistance Measurement. 
CHAPTER 4- Resistors in Radio Receivers and Amplifiers. 
CHAPTER 5-Point to Point Resistance Measurements in Typical Radio Set using Ohmmeter. 
CHAPTER 6- Resistance Measurements using Modern Tester. 
CHAPTER 7- Routine Testing where Circuit Diagram is Available and where Resistances are 

Known. 
CHAPTER 8- Routine Testing where Circuit Diagram is Not Available and where Resistances 

Are Unknown. 
CHAPTER 9 -The Relation of Voltage Testing Methods to Resistance Measurement. 
CHAPTER 10- APPENDIX. Resistance Charts, etc. 

64 PAGES - OVER 100 ILLUSTRATIONS 
FIRM FLEXIBLE COVERS -6x9 INCHES 
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CONSTRUCTING ADAPTERS 
,noted from page 409) 

No. 975H, Fig. 94, is used with SG4600 and 
SG4700 to test the PZ, 33, 46, '47, LA and 
GA tubes. 

No. 944R, Fig. 95, is an extension adapter 
with a reenforcement rubber ring to prevent 
the socket contact clips from breaking through 
continual use. 

No. 946, Fig. 96, attaches to the test plug 
of SG4700 to change it to a 4 -prong plug. In 
this case, however. the cathode is open. 

No. 95512. Fig. 97. Same as No. 944R but 
made for 6 -prong tubes. 

No. 966R, Fig. 98, same as Nos. 944R and 
955R except for 6 -prong tubes. Used with the 
Statiktester. 

No. 968, Fig. 38, changes a UX socket to a 
WD11 socket. Used with AC47. SG4600, 
SG4700 and the Statiktester. 

No. 955PT, Fig. 99, is used with SG4600. 
SG4700 and the Statiktester for connecting 
meter in series with plate circuit. 

No. 944JY, Fig. 13, is used with SG4700 
to test the second -plate current of '80 tubes. 

No. 944PTT, Fig. 100, is used with the 
Statiktester. Has external contacts for all 
elements of 4 -prong tubes. 

No. 955PTT, Fig. 101, same as No. 944PTT 
except that it is for 6 -prong tubes. 

No. 966PTT, Fig. 102, same as Nos. 944PTT 
and 955PTT except that it is for 6 -prong 
tubes. 

No. 944PT, Fig. 103, is used with models 
SG4600. SG4700, and the Statiktester having 
split plate connection for headphones or meter. 

No. 972. Fig. 104, checks the Western Elec- 
tric 215A in the UX 1.1 -volt socket of any 
Hickok checker. 

Na -Abd Adapters for Dayrad Testers 
No. 9551'0, Fig. 105. used with HR and 

8 -80 as output -meter adapter for pentode 
tubes. Connect AC. meter and 1. mt. con - 
J enser in series with two leads from plate and , lus filament. 

No. 949. Fig. 106, is an output -meter 
adapter for UX tubes. Uses condenser and 
meter as described for 965P0. 

No. 954DS, Fig. 107, changes the UY plug 
to a UX plug. Used with H -180, HR and 
8 -80. 

No. 965KHGD, Fig. 108, checks the 55, 57 
and 58 tubes in the Dayrad "L" checker with 
serial numbers 27450 and up. 

No. 955KHH, Fig. 109, checks the 56 tube in 
the Dayrad "L" checkers with serial numbers 
27450 and up. 

Na -Abd Adapters for Readrite Equipment 
No. 965DDT, Fig. 110. is used with Readrite 

models 15, 245, and 245A analyzers to enable 
analysis of 6 -prong tube circuits to be matte. 

No. 975DDT. Fig. Ill, is a twin adapter for 
use with Readrite models 15, 245, and 245A 
analyzers for the analysis of 7 -prong tube cir- 
cuits. 

Miscellaneous Adapters 
No. 971. Fig. 112, permits the testing of the 

215A tubts in any set analyzer. Attach to test 
plug. 

No. 944PLS used in connection with No. 
944PLC to test the circuits of the 866 tube if 
set analyzer incorporates meter which will 
measure the current and voltage of this tube. 
See Figs. 113 for the No. 944PLS and 114 for 
the No. 944PLC. 

No. 5OUY, Fig. 115, is an adapter for testing 
50 -watt tubes. Attach to UY test plug. 

No. UY50, Fig. 116. same as SOUY except that 
it fits the UY socket of tester. 

No. 5OUX, Fig. 117, is an adapter for testing 
50 -watt tubes. Attach W UX test plug. 

No. UX50, Fig. 118, same as 5OUX except it 
fits UX tester socket. 

The writer has done considerable research 
work in getting together this list of adapters. 
We have tried carefully to eliminate errors. 
Errors are bound to creep into a work of this 
kind despite all efforts to keep them out. The 
writer will appreciate any reader of this mag- 
azine calling to his attention any errors which 
are noticed. By doing this, the reader will be 
helping others and will make it possible to keep 
this list up to date. 

A 1 -TUBE LOUDSPEAKER SET 
W011ff11(tt(Z frUlit page 44.2) 

fore, the two end sections measure 50 ohms 
each). A detail of the resistor- rectifier 
mounting is Fig. 2C. Holes in one end and the 
top of the aluminum chassis provide ventila- 
tion. 

The antenna connects to the end of the 
primary of LI which is furthest from the 
adjacent secondary ; the far end of the sec- 
ondary (adjacent to the tickler coil) connects 
to the control -grid cap of the tube. This 
tuner is made on a celluloid form 2% ins. in 
dia. The primary has 75 turns of wire (wind- 
ing space, 1 ?x ins.) spaced 1} in. from the 
secondary; secondary, 16 turns (winding space 
9/32 ins.) ; tickler, 60 turns (winding space 
2 5/32 ins.), 1% ins. in dia. Tap the secondary 
20 turns from the grid end, by carefully pushing 
the turn inward and cleaning it for connection. 
Home -made R.F. transformers in lieu of R.F.T. 
are unsatisfactory as it is not possible to obtain 
the "R.F. iron" required for the core. 

Any convenient antenna may be used. Do 
not use a ground!; resistors R2. R3, R4 take 
care of this. Touching a ground lead to the 
aluminum chassis will "blow the works." In 
rare instances it may be desirable to use an 
external ground, proridrd a I elf. condenser 
is connected in series with the ground lead. 
Be sure the antenna does not touch the 
ground. (Sume experimenters prefer to con- 
nect a .1 -mf. condenser in series with the 
antenna post and the primary of LI, as shown 
dotted, as a safety measure; a smaller ca- 
pacity is not recommended as this condenser 
must also pass A.F. when a phono. pickup is 
connected into the circuit.) 

An interesting variation of this circuit, as 
a short-wave receiver. is described in detail in 
the January, 1933, issue of SHORT WAVE CRAFT 
magazine. 

List of Parts 
One Hammarlund type MC -325M variable con- 

denser, 920 mmf., Cl; 

RADIO -CRAFT for 

One Gen -Win 3- Circuit Tuner, for 320 mmf. 
condenser, LI: 

One Jefferson 6 to 1 type Star A.F. trans- 
former, T: 

One Dubilier Screen -Grid Duratran, R.F.T.; 
One Micamold 600 mmf. fixed condenser, C2; 
One Micamold .006 -mf. fixed condenser, C3: 
One Micamold 250 mmf. fixed condenser. C4: 
One Aerovox 25 mf., 50 V. dry- electrolytic 

condenser, type PR50 -25, C5; 
Two Concourse type V -8, 8 mf. dry- electro- 

lytic condensers, C6, C7: 
One Lynch Metallized resistor, 2,500 ohms, 

1 W., R1; 
Two Electrad type B1 resistors, 100 ohms. 25 

W., R2, R3; 
One Electrad type C2 resistor, 200 ohms, 50 

W.. R4; 
One Kenyon 30 hy. filter choke, type KC -350, 

Ch.; 
One Sun I.F. choke. R.F.C.: 
One Pair R. T. Co. type Express Featherweight 

headphones, 2,000 ohms. 
One R.T. Co. S.P.D.T. toggle switch, Sw.; 
One Littlefuse type 1037 fusible cap. P.; 
Two Littlefuse yí -A. fuses; 
One Sylvania type 85 tube, V: 
One Na -add 6 -prong wafer socket for V; 
One Wright -DeCoster bridge- connected dry - 

disc rectifier, type 217: 
One Blan type KK knobs. for t/4 -in. shaft 

(one 1 in. in dia.; one, 1 ».t ins. in dia.); 
One Blan aluminum chassis. 6tkx11%xis -in. 

thick; 
One Blan aluminum strip, 3t/zx1?u.xtt4 in. thick 

(mounting for socket of V) ; 

Two Blan aluminum strips, 214x1% x?4 -in. 
(for rectifier -resistor unit); 

One R. T. Co. twin- conductor No. 18 lamp - 
cord, 5 ft. long; 

Two threaded brass rods, 4% ins. long, 8 -32 
thread; 

One R. T. Co. carrying case, size 9"tx6',kx4 
ins. (inside dimensions). 
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YOU 

Complete 
for 

Thin tube checker 
will tent 20 
duplex Diode, 
ode Tubes 
55). 

Complete 
parts for the 
M rl..ss Tube 
e including 
drilled panel' 

SPECIAL 

400-A 
401 -A 
412 -A 
422.. 
424-A 
426 
427 
430 
431 
432 
43.3 
435 
436 
437 
410 -81... 
4.50 ............ 

LW 1 11.)L4 11(1 ra lN- 
NEED THIS ! 

Kit of Parts 
New METERLESS 

Tube Tester 
when built according to instruction . 

types of tubes, including the new 6 -pana 
Tri - 

(Type ... 

kit of 
st - 

Test- 
tae'_ 

J'w' 
AT ;we 

Wiptr 

DeFOREST TUBES 
Lek at these prices-all perfect 

52.00 428 51.38 
.38 4311 1.38 
.75 445 .55 

1.50 446 .75 
.80 447 .88 
.40 451 .80 
.50 456 .63 
.80 457 -80 
.80 458 .80 

1.15 471 -A .45 
1.38 480 .50 
.80 482 .53 

1.38 566 H. roc 3.95 
.88 510 15w 3.95 

1.95 503 -A -11-45 14.45 
.2.50 

6 MF. -600 VOLT FILTER BLOCK 
This neat unit contains 1-4 mi. 
and 1 -2 inf. filter section. both s 
600 volts D.C. working voltage , 
Put Pin neat metal shield rya 
provided 

a 
u ting flange 

and convenient 
n 
soldering lugs. 

Excellent forr replacement and con- 
structional work. May also he had 
with leads for Huh -panel 
Nlountbrg Sleasu,es 5' high ti 

10 1 2".' wide x 334 deep ... 
KENYON REPLACEMENT POWER 

TRANSFORMERS 
Provided with universal n rnt- 
ing brackets and 

t 
ent 

' soldering ligs, eroperlyidetu i- 
fled. 3 types available: 

ll Type KR -1. High voltage. 
700 vol, et.. 125 NI A: 5 volta, ,(, 
o 

amp: 2h votes , 3 ' w w I amp.; 255 volts, et., $í.15 Iasi ' -!f% Type KR 2. High voltage. ..% 580 volts rt., 85 NIA: 5 volt+, ' 2amp.; 155 von, 4.2 t9 40 

Tm.: 
2.5 et.. 1.75 amp.: 5 volta, et.. 1.5 ..Y 

ype KR -3. High voltage, 850 volts, et, 60 MA; 5 
v lts, 2 snip.: 2.5 volts, et, 1'5vaotp.; 2.5 $2.40 

volta, et, 8.5 arm' 

THORDARSON PLATE TRANSFORMER 
Type B.H. 

This transformer ZIII1Y he used as 
replacement i 

n 
receivers where the 

high voltage winding has become 
shorted or burnt -up. Merely leave 
the old transformer there, mount 
the 
operate 

new one. and ypu're ali sett to 
s (' 

ter tapped e high- voltage winding 
of 

285 volts either side of CT, nd 
tapped primary to accommodate line ' . 

voltage++ from 95 tu 115 volts. }]x- 

MIlent 
replacement transformer for 

aimtic Super ö d other B Eliminators using 
Rathean tale. 

and 
ahield.1.25 

Ship. wt.. 4 lbs. List Price. 88.00 

R.C.A. 30 HENRY CHOKE - (% Genuine RCA 30 Renry Choke, 

".vl;( without 
Da. .ing IYi race 

20'0hout Fu. 1).(7. 
replacements 0 

all 
For eceivers 

in ae Rs' cor ruction 
well for constructional May 

and experimental work. May 
be used in lI types of filter 
circuits, for P. A..y.tinrs, am- 
plifiers. radin 

ev 
etc. 

Meal s 335' high a3'awide 
u 2'. deep. Hold in original 

fartnryy t 11 s. 

Ship. t ..4Ì6.f1 79C 

Mail Orders 
must 

45D Vesey 

Filled Same Day. 
accompany all C. O. D. 

10% cash 
Orders. 

N. Y. 
=SI 

Street New York, 
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The adiofa f t 
Presented on this page are the new 

books of the RADIO -CRAFT LI- 
BRARY -the most complete and au- 
thentic set of volumes treating indi- 
vidually, important divisions of radio. 
Each book has been designed to give 
radio men the opportunity to specialize 
in one or more of the popular branches 
of the industry. The material con- 

TO THE RIGHT 
WILL BE FOUND 

A SHORT RESUME 
OF EACH BOOK 

ibrary is now complete ! 

tained in these books will increase your 
knowledge; you will find them a real 
help in your work and they will con- 
tribute to your money earning capac- 
ity. Read these books during your 
spare time at home. 

The authors of these books are well - 
known to everybody. Each one is an 
expert radio man; an authority on the 

Book No. I 

RADIO SET 
ANALYZERS 

And How To Use Them 

With Full Instructions and De- 
scriptions of Set Analyzers, 
Tube Checkers. Oscillators, Etc. 

By L. VAN DER MEL 

This book explain; thoroughly 
the operation of set analyzers. 
tube checkers, os illelora and 
other testing equipment. For 
every radio man this book is ex- 
tremely helpful. It covers every 
phase of test Ink and girt, you 
valuable short ruts: completely 
illustrated with photographs and 
diagrams to faeilBate the use of 
modern testers. 

Book No. 2 

MODERN VACUUM 
TUBES 

And How They Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBERG 

MODERN VAC t'I'M TUILES 
describes the fundamental elec- 
tron theory whlrh la the basis of 
all vacuum tube operation. anti 
goes progressively from the sim- 
plest two- element tubes right up 
to the latest pentodes and thyra- 
Irons. It Is written In clear. 
simple language and is devoid of 
the mathematics which Is usually 
so confusing. Valuable rr ferenre 
charts and eharteteriat lc curves 
of standard and special tubes are 
to lie found, also diagrams of 
sockets and pin connections. 

Book No. 3 

THE SUPERHETER- 
ODYNE BOOK 

All About Superheterodyne, 

How They Work, How to Build 
and How to Service Them 

By CLYDE FITCH 

There Is no more fascinating a 
subject In the large array of radio 
circuits than the famous super- 
heterodyne 

or t experiment 
er, first -hand knowledge about the 
construction of superheterodyne re- 

Look 
oi Is 

Superheteralynes 
The 

nerl 
on 

underlying 
right 

of their con- 
seta right from the very first 
set matir. 

Book No. 4 

MODERN RADIO 
HOOK -UPS 

The Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuilt Receivers 

By R. D. WASHBURNE 

It is fascinating to the experl- 
rnter, h to the up -to -0ate or 

Service Stan. to take a nnunercial 
set and to change it into one us- 
ing a famous hookup That is not 
found in any manufactured set. 
Many excellent circuits have nev- 
er been commercialized. hut lim- 
ited only to homeset builders. 
Thousands of these popular cir- 
cuits have been requested from 
time to time, and in this book 
we have included over 150 He- 
111114. whirls Include the famous 
Perldyne, Cash - Box A.C. -D.C. 
Set and others. 

Book Ne. 5 

HOW TO BECOME A 
RADIO SERVICE MAN 
How to Get Started and How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men In 
radio today Is to beroine first - 
grade Servire Man. It is not as 
difficult as one might believe. but 
it cannot be done in few short 
months. Following very carefully 
the advice of Sir. Martin. who 
has dealt with the problema of 
thousands of Service Men. this 
hook deals very carefully with the 
essential stages in the prepara- 
tion for qualifying as a Service 
Man. 

Book No. 6 

BRINGING ELECTRIC 
SETS UP TO DATE 

With Pentodes. Multi -Mus. Dy- 
namic Speakers-- Complete In- 
formation How to Modernize 
A. C., D. C. and Battery Oper- 
ated Receivers 

By CLIFFORD E. DENTON 

In this country there are over 

receivers that 
ten million elect 

uld be ñodern- 
ized-by placing In them new type 

totes, new speaker equipment and 
other modern Improvements. This 
business of improving old sets 
can go to the experimenters and 
Service Men if they will quickly 
lump into action. 

Read in this book by Mr. Den- 
ton. how easily you can modern- 
ize any bsolete set, and with 
little adrift tonal costs. 

Clip Coupon and Mail Today! 

GERNSBACK PUBLICATIONS. INC.. 96 -98 Park Place. New York. N. Y. 

I have circled below the numbers of books in the RADIO-CRAFT LIBRARY, which you 

e to send me. and have deducted 2090 for ordering five (5) books or more. I have included 

my remittance In full, at the price of 50c each, when less than tine books are ordered. 

The amount of my remittance is (Stamps, cheeks or money orders accepted.h 

Circle numbers wanted: 1 2 3 4 5 6 7 9 9 10 

Name Address 

CRY State .... RC -1 -33 

444 

1 

J 

subject -each is thoroughly familiar 
with the field which he represents. 

This is perhaps the first real oppor- 
tunity that you have ever had to build 
a radio library of books that are au- 
thentic, right- up -to- the -minute and 
written so that they are easily digested 
and clearly understood. Mail coupon 
below for your books. 

Book No. 7 

RAI)IO KINKS AND 
WRINKLES 

For Service Men and Experi- 
menters 

A Complete Compendium on the 
Latest Radio Short -Cuts and 
Money - Savers 

By C. W. PALMER 

If often becomes necessary for 
experini 

ulmnhertheirlt memory 
Service Men to 

for 
short rut or radio wrinkle that 
will solve a problem quickly. In 
I:uslness. "short cuts" mean time 
and money saved. and to the Serv- 
ice Man "time saved" means 
money earned. ened. 

This book is a compilation of 
important radio kinks and wrin- 
kles and dlseus,es only such Items 
as are constant l used today. 

Book No. II 

RADIO QUESTIONS 
AND ANSWERS 

A Selection of the Most Impor- 
tant of 5.000 Questions Submit- 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
mime Into our editorial offices dur- 
ing the past two years. anti only 
those whose answers would benefit 
the majority of men engaged In 
radio have been Incorporated in 
this amazing question and an- 
swer book. A tremendously long 
list of topics Is treated. 

Beek Ne. B 

AUTOMOBILE RADIO 
AND SERVICING 

A Complete Treatise on the Sub- 
ject Covering All Phases from 
Installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile rad loo are up and 
coming. and someone has to serv- 
lee them properly. It therefore 
behooves you to read Ibis im- 
mensely important new boob on 
the art of Automobile Radio. The 
book is concise. end fuit of Illus- 
trations. photographs, diagrams 
and Lookups. 

A few of the really Interesting 
Maple's: Introduction; Automo- 
tive Radio Installations: Complete 
Descriptions of Commnerrial Auto- 
motive Receivers ; Servicing Auto- 
motive Rene leers: The Ignition 
System; General Service Conslder- 
linns; Effects of Temperature on 

Power Supply; Conclusion. 

Book No. 10 

HOME RECORDING 
AND ALL ABOUT IT 

A Complete Treatise on Instan- 
taneous Recordings. Micro- 
phones, Recorders. Amplifiers. 
Commercial Machines. Serv- 
icing. etc. 

By GEORGE J. SALIBA 
If there Is one subject that 

Is fas,iMat Ing to every radio 
man. It is that of /tome Ite- 
ording. Of course. this volume 

is not all on "Hume" record- 
ing. but the information con- 
tained therein Is important to 
commercial radio men. .studio 
mentors. engineers and others 
Interested in this phase of ra- 
dio. 

The art of recording and re- 
producing broadcast selections Is 
becoming more important every 
day to radio n experiment- 
ers uul Services Men. Equip- 
ping dance halls, audltnriums, 
churrhea, restaurante and hones 
pith public address systems and 
simplifiers brings many extra 
dollars and often an excellent 
income. 

BIG 
DISCOUNT 
OFFERED 

In order to make It possiblo 
for everyone to buy these books. 
the fifty (50) rent trice has 
been made uniform for all vol- 
umes. You can buy these books 
s perately, but you should take 
advantage of our special offer: 

When Five (5) Books 
or More Are Ordered 

Deduct 20 %p 

from Your Remittance 
simple fill In the coupon I,.- I, rid ms it to II: tor,'iln.r 
,L aul.aacc ria,k.. 

rm.0 > .r,ra 

ALL BOOKS 
UNIFORM 

The books in the new RADIO - 
CRAFT LIBRARY are all 
strictly up - to -date. and written 
by hen is who know their sub- 
mets. The volumes are all 
uniform size, 0x9 inches, and 
contain on an' average of 50 to 
120 illustrations. Each book 
is printed on fine book paper, 
and no expense has been spared 
to make it an outstanding value. 
for its editorial contents as well 
as from the mechanical stand - 
point. 
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An Amazing Buy! 

The name 

STROMBERG- 
CARLSON 

assures you of 
getting only the 
finest in radio. 

VOLUME 
CONTROL 
KNOB 

INPUT 
TRANSFORME R 

Exceptional 
Value! 

As fine a pickup 
as has ever been 
made. This is 
being offered to 
you at an unusu- 
ally low price. 

There is nothing finer than a Stromberg- Carlson 
Here is a phonograph pickup that will meet the 
requirements of the most discriminating. Made 
by a firm that is well known for high quality and 
well designed instruments. The tone arm is bal- 
anced for light needle pressure. A well designed 
input transformer, 20 foot cord, pickup plug and 

volume control complete the assembly. Tone 
quality unsurpassed. Thousands in use in the 
best installations. This pickup can be used for 
home recording due to its low impedance. (200 
ohms) . 

R. C. A. Magnetic Speaker Chassis 
This chassis is the identical one 

used in the R.C.A. Model 100A 
and 1008 Speakers, WHICH LIST 
FOR AS HIGH AS $35.00. Note 
built -in OUTPUT TRANSFORM- 
ER- permits use of 450 volts, 
without distortion, rattling or 
blasting. GENEROUS OVER- 
SIZED MAGNETS. The thick 
armature is ACCURATELY CEN- 
TERED. The STURDY METAL 
FRAME IS LINED WITH A 
SPECIAL SELF- BAFFLING 
FABRIC, greatly improving acous- 
tic properties of this sensational 
speaker! NOTE THE CORRU- 

GATED SURFACE OF THE CONE. AN EXCLU- 
SIVE FEATURE -ENHANCES PERFECT TON- 
AL REPRODUCTION QUALITIES CONSIDER- 
ABLY: MOST COMPACTLY MADE: 9 inches 
OUTSIDE DIAMETER, 4% INCHES @3.25 
DEEP OVER ALL. Your Price Y 

PRIME A. C. MOTOR 
For 110 Volta 50 -60 cycle A. C. 

A sturdy 
powerful com- 
pact heavy 
duty motor of 

the self- starting induc- 
tion type. Will not set 
up disturbing noises in 
any receiver. Equipped 
with large bearing sur- 
faces to provide ade- 
quate support and to insure long life. Quick start- 
ing, .ull speed is attained instantly. Comes ready 
to mount with turntable, mounting 

aw plate, on -oft switch and speed control. i7 

FARRAND INDUCTOR 
DYNAMICS 

Used on A.C., D.C., and 
Battery Sets with Equal Re- 
sults. 

9" Model 

12" Model 

$5.95 
$6.95 

T 
w 
o 

V 
o 
1. 
T 

T 
U 
B 
E 
s 

POWERTONE 
Battery Operated 

Short Wave Receiver 
151015 157,,50 9010150 15010200 
MErERS M itRS MITERS !AMP!. 

-15 TO 200 METERS 
YES, stronger than ever. so do we voice our 

and countless other opinions on this remarkable 
shortwave battery operated receiver. Faster than 
ever in sales vo:ume, for the public has caught 
up with us in voicing their enthusiasm on results 
with this receiver. Never before has reception 
such as this been available on any two or three 
tube battery operated shortwave set. 

The use of the new two volt, air cell, tubes in- 
crease reception sensitivity, and selectivity, fur- 
thermore, current consumption is kept at a 
minimum. Provisions are made within the re- 
ceiver to reduce three volts to that dry cells can 
be utilized. 

The set itself is made up of the best parts 
available including a Hammarlund condenser for 
tuning purposes. The parts are sturdily mounted 
on a metal base, which in turn is placed into a 
a beautiful crackle finished metal cabinet to com- 
pletely shield its entire contents. 

A set of four plug -in coils is furnished with the 
receiver and cover from 14 to 200 meters. 

Truly does this set earn the statement "Round 
the World Reception." 

Set of batteries, $2.25 

Set of R. C. A. licensed 

tubes, 52.50 

$995 
WITH 
COILS 

Victor Hand Microphone 
Used with Victor R. 
E. -57 and R.C.A. 86 
Home Recording 

Combinations 
A single- button Micro- 

phone fine for home re- 
cording a n d amateur 
broadcasting. 100 ohm 
button. Operates from a 
114 v. dry cell and draws 
10 mils. Gun metal finish, 
equipped with 5 ft. cord. 

Your Price $2.45 
MP D. C. MOTOR 

These motors are absolutely noise- 
less. Built as only motor manufac- 
turers could know how, they are an 
epitome of phonograph manufacture. 
The ideal motor to use for recording. 
They have ample power to operate 
any recorder head. Completely equipped 
with speed regulator, cord and attach- 
ment plug, and a 12" turntable to take 
any size record. $7 5 
Your Price `P / i7 A 

BANQUET 
MIKE STAND 

Extends from 18 to 30 
inches. The ring will fit 
any standard size micro- 
phone. Due to a limited 
supply we advise you to 
get one at this low price. 
Your Price $3.50 

All offers are F. O. B. New York, end subject to prior sale. Terms: A deposit of 20% is required with every order. Balance 

may be paid on delivery. Or, deduct 2% if full amount is sent with order. 

GRENPARK CO., 
RADIO -CRAFT for JANUARY, 1933 

Dept. R. C. 
245 GREENWICH STREET, 
NEW YORK, N. Y. 
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SEND NO 
MONEY-- 
Clip and mail to us the coupon below. We will send 
you either one or both books through the Express 
Company for your inspection. You have the privilege 

of keeping or returning them. 

Official 
Radio Scrvi; 

Manual 

adio Manuals in your files you can always 
nd a complete set of all Radio diagrams 
These two volumes of the OFFICIAL RADIO SERVICE MANUAL give you a 
most complete set of circuit diagrams ever published for the Radio Industry. 
Every Radio Service Man and Dealer should have them available for immediate 
use in his business. Professional set -builders and amateurs will find them in- 
structive and helpful. 

Briefly outlined below are the "high spots" 
that are to be found in the 1931 Manual - 
the first complete radio service manual ever 
to be published. Over twenty -seven thou- 
sand copies of this edition were sold to 
members of the radio industry. This as- 
sures you of its importance to those engaged 
in radio and how valuable it is to them. 

Partial Contents 
Wiring diagrams of radio sets manufactured 
since 1927, and many earlier ones of which 
there is no record elsewhere. 
650 pages of radio -servicing material. 
Complete course on servicing for Radio 
Service Men, dealers, manufacturers, jobbers, 
set builders and amateurs. 
(Here are but a few of the subjects covered 
in the special course of instruction.) 
Amplifiers Power- Supply Systems 
Antennae Radio Phonograph 
Automotive Radio Equipment 
Condensers Resistors 
Detectors Short -Wave Sets 
Eliminators Speakers 
Meters Tubes 

$4.50 Complete with Supplements 

650 PAGES 
(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 

CLIP COUPON AND MAIL TODAY! 

GERNSBACK PUBLICATIONS, Inc. 
96 -98 Park Plate, New York. N. Y. 

Please send me for FREE; in<pr4 tloo. the hooka I have I pecked 
below. I understand I may examine then carefully. and should I 
decide to keep them. I will pay the full cost. plus the few cent: for 
carrying charges. This offer is marl only in the 1-5..1. 
I I Volume I. 1931 klanual. with Supplement. $4.10. 
( ] Volume II, 1932 Manual. with Supplements to be malted Free 

every 60 days. $5.00 
[ ] BOTII BOOKS FOR $9.00. 

Name 

Address 

City - - - -- State 

RC -1 -33 

446 

Flexible 

Looseleaf 

Binder, 

9 x 12 inches. 

Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that 
a Service Man or dealer would be lost without it 
when called to service a set. Information about new 
models which have been on the market only a 

short time are contained in this book. The 1932 
Manual makes the service kit complete. 
The 1932 Manual contains a Full Radio Service 
Guide i nd a Complete Directory of all 1931 -1932 
Radio Diagrams, also models of older design. Every- 
one in the Radio business should have a copy. Send 
for yours today 

Partial Contents of Volume 11 

A step -by -step analysis in servicing a receiver which 
embodies in Its design every possible combination of 
modern radio practice; it is fully illustrated and 
thoroughly explained. It is the greatest contribu- 
tion to the radio service field. 
Chart showing the operation of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resume of the uses of the Pentode and Variable -Mu 
Tubes and their characteristics. 
Complete discussion of the superheterodyne and its 
inherent peculiarities. Also a special chapter on 
tools used on superheterodyne circuits. Schematic 
diagrams and circuits complete with color codings. 
Important chapters on commercial aircraft radio 
equipment; new data on commercial short -wave re- 
ceivers and converters. 
Servicing and installation of public address systems 
and talking machine equipment. 
Standardized color -codings for resistors. 
Operation of old and new testing equipment; tube 
volt -meters, output meters, oscillators and aligning 
tools. 
A full section on Midget radios -their design. cir- 
cuits, and types. How to service them most eco- 
nomically. 
Hundreds of schematic diagrams of older radio re- 
ceivers which have never been published. 
Blank pages for recording notes. diagrams and 
sketches; these pages are transferable to any part of 
the book. 
COUPON PAGE FOR FREE QUESTIONS AND 
ANSWERS. 

$5.00 Complete with Supplements 

OVER 1,000 PAGES 
(Including Supplements 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Looseleaf Binder, 
9 x 12 inches. 

NOT ONE OF THE DIAGRAMS PUBLISHED IN 

NUMBER I OF THE OFFICIAL RADIO SERVICE 

!S REPEATED IN VOLUME NUMBER II. 

VOLUME 
MANUAL 
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JANUARY SPECIALS!! 
1:. 

VERY month we list on this page certain STAR items, which are STOP SHOPPING. The lowest prices are right on this page. No one NOT LISTED IN OUR CATALOG. These are all specials of which undersells us. We meet any price on ANY NEW Merchandise. Order the quantities on hand are not sufficient to catalog them. Once sold out. direct from this page and save money. 100% satisfaction on every trans - no more ran be had. First come. first served. ORDER NOW, TODAY. action. Take advantage of these special otters. ORDER NOW TODAY. 

IMPROVED READRITE MODEL 710 ANALYZER 
TESTS LATEST TYPE 6 AND 7 PRONG TUBES 

EIGHT METER SCALES AVAILABLE 
The "Model 710" Is an extremely 
, mpact derive. The Ide dunce 

READRITE COMBINATION 
TEST INSTRUMENTS 

No. 

` 

eft. MK Wit 407- 
_ outs 

_ tons of me carrying ca: are only i PO:, by 7% by 33í mches. The analy- 
i ter eanlains a D.C. voltmeter. fall a l FREE Analyzer 

" _ 710 
r- Q © -a .fl. 

/ 
;` *` 0ßl0 . .J t ..Ö- J. 0 Q: 

(Pi 
CC 

. Llöe 0? -y : 
', - Complete Portable Laboratories 
'. . 

I the history f radio 
t Tot Mg equipment H being 

salt 1 11 I 1 1 meter tied. Every ron 
ceivable test uressary for radio, television and 

r' ro e 'IIh either general ele tri :d work may be mad s 

of these too unit:. The 100-710 
with 

combines In single case, 21" x N" x 7r-,' 
the No. 4O1 Tube 'Tester and the No. 110 Set 
Analyzer. Every' radio tube that has so far been 

. ran easily be tested by these l O9l either of 
tllese iw'u oultits. 

, 
_ 

_ì ' ̂ - qtr' // 
o o _ Q.._ 4 4 - 

t O ^ 2. Ow e¡ r.' ; -i 
s. :. 

_,w 
°or,,,, 

men 

- - 
i 1 r and a milliauuneter. The 

D.C. .meter has three range,: 0 to 
U to 2011: nul 0 t0 0011 lt. 

The A.C. raltmrlrr has also three 
0 to lu, 11 l0 110: anti 0 t 

nu Ìts ilt- uunl,np -ter 
anti 

t 
one for 20 ,ill real 11 and 

the other for loo lt ill This variety of 
ranges makes it possible to lest every 
conceivable radio circuit 1. h vo.tage 

t mes of nix 1 f nove. 

Book .. ueerm -, ;Ff OOOa, `- R l 

I .RAMSEY 
ANALYZERS 

Aa" 50 CUTELY 
77 now totwine.. FREE OF i: _-_:..--=-11,.--.1. CHARGE- 

.._ 1 ; I 1' 
e l the n 

`: le-° '. Ra 
veer 

die Sat 
sr''c- -agi -.eU Analyzetde- 

C.ntoine de- 
t de,Llr.',rir' .. th t.r ee r, .,, .:,ta.. ,,,,d e,., I''- 

,,J teetr.. A Real Book. ..1 e 

- - - -+ 7 ;ITl current texte of all r II tubes In- 
the high Vomi _,0 nul 210 cluding 

Imite:, eli. 
CONVENIENT SELECTOR SWITCH =The instrument k equipped with a six- 
Position iii-V tar orle, tor -.Bell: Ivy means of which readings 01sT he 

Voltage, 
r,l of 

"C" volts. cults retyped. 'K" v011 'K" cults reversed, plate voltage. :und 
screen -grid voltaer a fix -volt hat tem. H moldiest tdth the analyzer, to provide .I bias, fear grid tr -t., cou inu in' tels, eft 
TESTS PENTODES -ris ULTI.M and '58h n F IEflS 'e 'r till 
Thr or. .e-prls e t Wr mtnre mf the ni one for ilion. Vi till ni of 

analyzer. 
the other for live- iprong vittahe e. There Is a "grid-test" extenall3. every. larks are 
available for the individual use Of all melee. extemabb'. in every range. 'There Is a screen-grid pie 
Rack. and there are too pin lark; for connecting the external battery. A two-way oggle suite', co n- 

Hob: the test. vireo It for Cher regular or pentode tube. Ito, h plates of the 'a0 -lTi reel Bier may 
tested by use of a special adapter furnished. l'harts ore Provided for measlring resistanl. and caler tie, 
The Analyzer 

of 
furnished ronplete with lest leads. rroom', It, cables. Burgess 4!Q -v It battery. several 

battery leach, CY to 1 -N adapter. 'a0 rectifier adapter soil re- istanti and IS par ity Matti. Shilgine 
uelgl, S Rn, 
Model 710 Analyzer. List Price, $35, $14.70 
YOUR PRICE 

Four Models are available in following cons F.inftt inns: 
No. 4 6 -710 Tube Tester and $29.40 Set Analyzer 
No 407.710 Tube Tester -Tube -Short Tester 32.34 and Set Analyzer L O 
No. 576 Tube Tester -Set Analyzer- 50.00 Oscillator A 
No. 577 Tube Tester -Tube -Short Tester- 52.92 SetAnalyzer- OSeillater .7 J 

UNIVERSAL 
°'" MULTIDAPTER 

r. Tests All the Latest As 
Well As Future Tubes 

m 
Ilea I. oh eh h 

eta Id 1 h J 
Ì "oar ed '1 -A 1 1 

oJrrni. 11 1 1 

costlier I k midmost 
1 it not 

_ 
furl 

o 1 1 

the 
le h Ill. 

le TESTS il Mr new rob, in..) 1. 

e - ti, - ro3J3. 414 34n 
c 5T 04 't1 n3 a d 

d t 1 O 
You J 

only e ?driJ q or 1 h N 
Th e5l rit teen r, n t url f Jnt ter .ern n 

ruJr for r.niog all new tole-. alt i melt Ìw Mont... i the 
future. in either "I ,Ire 4. ' a or 7 omet tin I 11 be un 
w Jet ou the furore on .QÍ1 se the tetwent eons. 

A tale e in te., ...lode one .hie', claie directly into cirier 
the tube tee molt see or e( the other which has nnllteneiii 
,1 ue. Urea 

teeter 
Hoer n molt pelt one .rmento which dur t 

Ìi,ue month fl ti. A,r'nlogs,r,l in the ,r lrr lìrrrrb'. CA,rr, 

nests inerruction. fur gloat this totetrr are lumùhed fr,.. oh 
` serer uo ir. 

No. 203 Multidapter with attached Plug 
$2.75 YOUR PRICE rP 

No. 204 
PRICE 

with Extension Plug 2.95 
YOUR PRICE .._osso . _.. _. JJJ 

JUST OFF THE PRESS! Franklin A. B. C. Power Transformer 
70 Watts 

Make money revamping 
WAVE ISE \ FREE RADIO AND SHORT 

TI N 1933 edition of our il 1. the old battery set. Ii- 
power t former n I 

'A RADIO 
SHORT 
WAVE \- 

i TREATISE 
rvtt 

y 'P? _ 

.rit 
U:O a ( -,.N 

4 IOC Or tl Tfí teal 
va PARROT C.C1ANS 

WO DEALERS 

UO' IrNPWfaI1P5 
s 

1 

110 TRADI CO. 
w. "ec1 ", " °' 

I 
short-Wave , -100 solid mea 1 

grams s 
nd rmwatIo 

, 
radio al dia 

L NOT JUST 
ANOTHER CATALOG . II eve,. with 

1 found h 1 I 

-J i I I h, 
I 1 1 1 

1 ni, 1 , f Durion laird ore th 1, 11 . 
HERE IS A LATENTS LIST OF 

CONTENTS 
Fundamental Principles of Rao. 
Ohms Law -Discussion f; New 
TubeseConetruetin 19 le- Twin" 
Amtplifier -All about Soy rhetero- 
dy Eli inating Man -Made 
Static -Constructing Two -Tuba 
Sh lWaee 'Globe _ Trotters' Re- 
of 53.00 Prite SuggeStinns- 

Radio Kinks, etc.. etc. 
WRITE TODAY. Enclose 4 

ment 11 li" 
-{., d "( potentials r 

27 (o g 'd 141 
t '26's. two 71Ax and ou, 
- 'NI ten-titter; total current 

input of hag ', -college 
S - windi g at rim aunm r 

). L d`- put (el 2011 volts) i. SI 

nn. High -Voltage sr 
m lin filament winding for '27 and for '71Ao are 

r [ pl t May he used l any number of coud i 

naiimns. 8nital.le re+h.brs, a couple of 4 -mf. filter 
cote . 'r lema., two 30 -henry choker and I,Y Uass e 

den.ers cosh as listed in this catalog complete line 
'wer park. Size 31::45¡x3 inciten. Equipped with 

soldering lug, and full wiring direction. 
For 11LL12U volts. 50-60 cycler !billies x iehr, 

7TI' " 
No. 1110 -Franklin Transformer with 9 
brackets. YOUR PRICE $3.00 Over 100 New Hook -Ups, mots for pontage. Treatise 

Etc. 1000 Illustrations, sent by return .mail. 

* Mershon Elecirntvt it Condensers 

1 

\h' Roll t 
" 

r I \ l: 4 I 1 

B ogart lisser. 
.. el re erre 11 t , t, H i 

No. Capacity YOUR PRICE 
2404 4 -nd, 30.45 
2406 l'. -cif, $0.50 
2408 F -innf. - $0.60 
2410 10-inf. $0.80 
2412 12 -lids $0.80 

* E IMINATES NOISE 
CROSS TALK 

... 

- 

N. I Oh', .Ill poll 
Shielded Lead -in Wire... 

No. 1668. 100 Ft. Roll 
Shielded Lead -in Wire 

AND 

SHIELD[ 
LEAD -IN 

WIRE 

Ja 

@ 85 $ OJ 
1.60 

*Kellogg Dynamic Push -Full Out- 
put Transformer 

Fer '71A, 45, '50 Type Tubes 

Tlep f 1 ut- 

', IL- 1! 1, ItihÌ, all t-. 
r feeding I 

The e. 
k II of ' 

I t U 
ki holding t 

I 

:. d' 
I 

.1'1 Ir.h ,lc..t.1 D. .. °'. .nr 3Y' -." x ay ". 

No.'1462 Kellogg Puah Pull Out- p 
putTr.n.former.YOURPRICE$0.59 

* Rauland R -500 Audio 
Transformer 

l ighcu amplification 
fator combined with 
exceptionally uniform 
freq Ileney response 
throughout the entire 
audio venge makes Win 
nigh -grade auelto are 
former suitable 

A.F. 
ln fnr i- 

types of A F eutuWt- 
canon. Itatio- 3t5 to 
I. Printery renia(cnñe 

dnryt re.t `I OIM 
1 S 1s 1 
3N Completely h Í Ted I 

convenient 
11 l.. 

.Bur f tiro mete. ..,e. 
No. 1454 Rauland R -500 Audio 
Trans /Denser. YOUR PRICE 

. _ 

r 
.c 
,I 

r u,. t ..$0.95 

*Dongan 

W ill Pats 

:_ r 
"totems ISO 
I r,' :2'x2 r4 

wide miring a hi..t 
Milï i:,.i bt.i,.bnhel.. 
No. 1463 Deegan 

Filter Choke 
YOUR PRICE... 

20 Henry Filter 
Choke 

60 Mils 
Resigned 

prim eniv for t - 

ill midget re- 
is nd 
,stalle 

a lrof 
u Wx 

i luweegnS0 
ml.; U. t'. re 

ohms. xlexsurea 
Equipped with a 1 ' 

h xhirh acts 

Slop. ;r '3 n,.. 
tel. 1. ii 

20 

e 

Henry 

- r $0.35 

*85 Millihenry Choke Coil 
This coil En 

enIIedfor 
1A 

1 e world 
4/ ' II °His- 

1 e I U ti exl remelt'. 
low, lus natural period 

ronnce dues met LJI wuin 

nth ws it does not introd °fe cut-rr0" di.tnrbance.. ('emi.ts 
of 191N1 turns of imhe,111Y x sri 

reeled x :demons, 1!n to 
diameter w'thirk'f' n x5 
No. 1681 85 Millihenry Chokkee 

YOUR PRICE -$0.12 

* Crosley Double 30 -Henry 
Filter Choke ( o -ley Part 
umber 49x1'1. 

A sign, ri 

part 
nt 

unit sien 
i¢ 3'a" x 

214' x 2 á . 

containing two 
' 11 H y Filter 

er h 
mils_ 

al in Pandlel, low r ire hixh- 
u eut filter choke " available. for Ir Rae "H t 
high r and t ephon 

11. 
voltage 

h uelrr.rhr ,eh f , 1.,, 
....1 bonne` .im. or r,,. ..,n1: arJ .r 

po wl 
err 

t_ 

No. 1464 
Choke 

Crosley Double Heennrryy 

YOUR PRICE $0.59 

*Litz Wire for R. F. Work 
Excellent for Short -Way Work 

iii. 
o-e - 

sen i 
m.f.ato t r fait. 

p 11 0 
In 

¡ i 1 I -1- 
in 1 t - 

ii :1 t1 \ 
Ì 1 

. I'. s oro. 
a F:xreU e n t 

T ENAMr D 
Siami DS - 

for , et'. Ill lirnarll) ft R.F. 
Coils, etc. 

and 
in too ft. volta 

shinning Ighl a o --. 
No. 1669 

neigh! 
Wire. x.100 ft. q 

YOUR PRICE...._._ .$0.30 

Metallized 

'1 

rte 
3úe 
pua 
off,. 
i o lin 
N. 
sisters 

12 

Pigtail Resistor. 
(¡ `=l i(i1v 

Valuer 
Clearly 
Marked enn..gtn to t mes 
on Each ...Ism 

on.r 

A ...tide hllowond e one 
tslt. e w. s. usa, . ra.Wm. ash 
tot fn -r tot admis.'t of n 
ne the somai i, liroiosh Sold oht 
of ,e r r, 

eSP2226.Ue- MCGllized Re- 
NOW 

YOUR 6. 
PRICE 

for 60c ß EACH 

WE AREA WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C.O.D. shipment is desired please remit 20% 
remittance, which must accompany all orders. 

If full cosh accompanies order. deduct 2% dis- 
count. Send money order -certified check -l'. S. 

amie. 

Radio Trading Co 
102 Park Place 

New York, N. Y. 

ORDER FROM THIS PAGE. You will find spe- 
oint Arleen from time tO lime in this magazine. 
Get our big FREE catalog for the greatest Radio 
Bargains. 

Should you wish goods shipped by parcel post. 
be sure to include sul5cient extra remittance for 
,aloe. Any excess will he refunded. 
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SENT FREE! 
We invite you to write for a FREE 
copy of the new 1933 WHOLESALE 
RADIO catalog- bargain book of the 
radio industry. Anything and every- 
thing in radio -no matter how big or 
small. A complete line of LAFAY- 
ETTE RECEIVERS, short -wave, long- 
wave and broadcast models, in a 

splendid selection of mantel and con- 
sole cabinets. TRUTEST PARTS of 
super -fine quality -and a COMPLETE 
LINE OF REPLACEMENT PARTS FOR 
EVERY SET. 
Mail the coupon today. It will bring 
you, without charge, the new 1933 

WHOLESALE RADIO CATALOG. 

w 

No RADIO SERVICE 

Is GIATERTHAN THE 

COMPANY BEHIND IT! 
WHOLESALE RADIO SERVICE COMPANY, the oldest, largest institution of 
its kind in the world, has been established in the radio field for over 11 years. 
Thousands of radio service men and dealers all over the world keep in touch 
with the newest developments in radio through the medium of our catalog. 
Everything we sell -radio sets, tubes, speakers, kits, accessories public 
address systems, amplifiers, replacement parts, etc. -is backed by the 
nationally known WHOLESALE RADIO SERVICE COMPANY GUARAN- 
TEE -a guarantee that means what it says -that is your protection and 
assurance of 100% satisfactory dealings. We guarantee to please you -to 
give you what you order -we never substitute. Furthermore we guaran- 
tee our merchandise to be absolutely as represented -free from defects. 
Our prices are always consistently low -they meet and beat competition. 
Our customers reap the benefit of current price reduction made in the 
field -prices are reduced and refunds made whenever any prices are low- 
ered -(even though our catalog price is already printed). 
And -since no guarantee is worth more than the company behind it- 
WHOLESALE RADIO SERVICE COMPANY offers you the additional pro- 
tection of a large, well established, financially strong organization, with 
tremendous resources. We invite you to look us up- investigate our repu- 
tation and credit standing -find out for yourself why our slogan "THE 

RELIABLE HOUSE OF RADIO" means honest dol- 
lar for dollar value and the quickest, fastest service 
in the radio field. Featuring an especially 

fine line 
o 

f PUBLIC AD- 
DRESS SYSTEMS and 
AMPLIFIERS -Which offer 
an exceptional opportunity 
to capitalize an the tre- 
mendous current interest in 
PUBLIC ADDRESS. 

ÑOLESALE ADIO 
ERVICE ( O., INC. 

448 

100 SIXTH AVE. NEW YORK 

WHOLESALE RADIO SERVICE CO., 
100 Sixth Ave., Dept. C -13, 
New York, N. Y. 

I shall be glad to receive a FREE copy of your 
new 1933 radio catalog. Please mail it immedi- 
ately. 

Name 

Address.. 

Town___ State 
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They Have Copied Everything - 
Except CERTIFIED TRIAD Quality 

IT IS WRITTEN - 
"Imitation is the sincerest form of flattery" 

TPÏAD 

TTtIAD 
TPIIAD 
TRIAD 

Appreciates the compliment it receives each month 
from other tube manufacturers who have copied our 
sales plan -our method of advertising -our discount 
schedules 

Was first to recognize the Service Man 

Was first to make double- tested tubes 

Was first to offer a plan which really makes money 
for the dealer and Service Man 

OTHERShave made every effort to do 
the same thing 

BUT 
THEY HAVE NOT BEEN ABLE TO DUPLICATE 

CERTIFIED 

TPIA D-Qnality 
TUBES 

A NEW DEAL 
Some of our Service Men and Dealers have wanted to buy regular Triad ft Manufacturing Co. 

Tubes to meet ordinary competition- TRIAD MPawtucket, R. I. 
We have worked out a special proposition with most attractive discounts. 

and will he glad to supply the details upon request. 

With regular Triads and Certified Triads you can brat any kind of cornpe- 
tition. 

CERTIFIED Triad Dealers and Service Men everywhere have sold many 
thousands of these tubes, -they are making money --there hasn't been a single 
complaint. Mail the coupon today and learn how you can sell these super -grade 
tubes at a real profit. We protect you in your territory and you are sure of all 
of the inducements offered by other manufacturers, plus quality which is in a class 
by itself. GET THE FACTS! 

Gentlemen: 
Please send me the outline of the CERTIFIEZ) 

TRIAI) Sales flan for Dealers and Servire Men. 

Nane._ 

Address 

City State 
My letterhead or business card is attached 



 

(SM) 

SILVER - MARSHALL 
are pleased to announce the 

opening of 

New Executive and Sales Offices 

at 

189 West Madison Street 
(In the Loop) 

Chicago, U. S. A. 

All correspondence should be addressed to this office 

Write for complete technical information, also 

prices and proof of performance on the new CB -I. 

A custom -built receiver that surpasses on every 

count all claims ever made on any previous radio. 

SILVER- MARSHALL, Inc. 


