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E1I' Where correct design is under- one knob gives every variation E1~,' 

stood, and quality appreciated frolTI utlTIost volulTIe to the finest 
you will always find the highest shade of sensitivity. 

~
E1I' praise for B- T products. ~I!JI' A wiring cable furnished with 
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ill The accolTIplishrrIent of a long- factured under exclusive B-T W 
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tube where it belongs,-as a third control over the cOlTIplete broad- ' 
stage of Tuned Radio Frequency 
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[!JI gives long distance operation with cast range. ~~I 

only a short indoor antenna. B-T reputation for unequalled 
And but two tuning dials are re- inductance design is world-wide. 

ml quired. Anything less would be The Torostyle is another triulTIph ml 

ill uninteresting! SilTIply turning of outstanding efficiency. W 

~ Don't Buy Straight Line Frequency Condensers ~ 
~E1I' until you have read our analysis and ~j,. ....................................................................................... .......... J ~E1I· 

seen Our product. We believe many • 0 Send circulars on your .\udio Transformer, : 
r.o persons expect more than is nossible . • Universal Socket, Tuning Control, High Resist- ~ '" 
"" I" . ances , "Torostyle" Transformers and all B-T • ," 

~
. We build both kinds-our designs are :j'j products . j ~It 

original, and quality unequalled. This • 0 Send "3etter Tuning" 8th Ed. 10" enclosed. : 

subject with many others, including 0 Send "Better Tunin~" one year. 5:lc enclosed. j 

E1~'1 ~~~ts,~',Ce~~~t:~~h~~e~~~d:~~~?~e~:~; ; ~ame . . . . . . . .. .. ... . . .. .. . .. . . : ~~i 
Tuning" 8th edition, pli blished Aug . • :\ddress ... .. . ... ... . . . . .. . . . ... . ... ..... .. .. . : 

20th . (111 .. .... .... ................................................................................. ... <4 

~ B REME R-TULLY MFG. CO. [ 
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SUCCESSFUL 
RADIO ADVERTISING 

~HE difference which makes your radio product 
~~ better than another is technical. Yet an ad~ 

vertisement which confines itself to statement of 
the technicality cannot yield sales. Nor can an ad~ 
vertisement which ignores the technical difference. 

The radio advertising which we prepare is success~ 
fu I for two reasons: 

We know Radio, and therefore understand 
our clients' radio products. 

We know Advertising, and consequently 
are able to interpret into impressionable 
language, the technical individualities of 
the radio products about which we write. 

If you are interested in finding out how much 
more effective your advertising can be made when 
it is prepared by an advertising agency which is able 
to appreciate your product technically, we invite 
your correspondence. 

'fhis adt1ertiscment is dircCled to 

reputable, establis hcd manu/aclurers 

KIRTLAND~ ENGEL COMPANY 
ADVERTISING 

ESTABLISHED 1913 

646 North Michigan Boulevard, Chicago 

¥ Tested and Approved bll RADIO AGE ¥ 
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The Magazine of the Hour 

A Chat With 
the Editor 

OUR readers gave us a surprise 
last month. They bought 
the August issue in such 

numbers that the stock held by 
dealers in many of the larger cities 
was practically exhausted a few 
days after the big blue print num­
ber went on sale. 

I t was a remarkable evidence of 
technical radio in terest at a season 
of the year when that interest is 
presumed to be at its lowest 
poin t. Newsdealers, rea liz i n g 
that the early sales meant dis­
appointment to those who might 
be a bit late in seeking their August 
number, wired, telephoned and. 
wrote to our circulation office , 
asking for additional copies. Some 
of these orders were filled but the 
majority of them were not. It 
was too late to put the August 
fOnTIS back on the presses for an 
additional run , as that would have 
interfered with the preparation 
of the September book. 

Therefore this magazine occu­
pied the interesting and perhaps 
unique position of being one radio 
enterprise that could not fill its 
orders in the midst of the dog days_ 

\Ve hereby express our regret . 
to the newsdealers whom we were 
forced to disappoint. At the same 
time we believe it to be a good 
opportunity to say to our readers 
once more that the safest way to 
be sure of getting RADIO AGE is 
to subscribe for the magazine and 
have it delivered to your door 
each month. 

This IS not one of those left­
handed advertisements_ It IS 
merely a statement of fact and , 
after last month's experience, we 
are confident it will carry con­
viction. 

There will be a few unsold copies 
of the August issue returned from 
remote points. \Ve have arranged 
to put them aside for the dis­
appoin ted ones who may obtain 
them at the special price of 50 
cents each. Stamps will do. 

~L;d~ ,I · ______ ~~ __ v" '~~ 

Editor Radio Age. 
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,Vo. 486 F.verrady Layerbilt 
"B" Battery. 45 uolts. ungt". 
8 3/16 inches. Width. 4 7/16 
'ncr.rs. Bright, 7 3/16 inches. 
Weight, 1414 p01mds. Price , 
$5.50. 

It's all batttry. With rucry cubic 
inch packrd 10 capacity, it cm/· 
tains aboul 30 per crill >IIOrt electricity· 
producing matrrlal. AU chance 0/ loose 
or brokrll cOIII/cclions avoidrd by cOt/tact 
0/ /,,/1 area 0/ carbon piotr against zinc 
plate. The sciu/tifically correct COJlStrllctivn. 

The greatest improvement 
ever made in "B" Batteries 
ABSOLUTELY new in construction-per­
fected through years of research, the 
new Eveready Layerbilt "B" Battery 
is as superior to the old type " B" 
Battery as a tube set is to a crystal. 

Heretofore, all dry " B" Batteries 
have been made up of cylindrical cells 
-no one knew how to make them any 
other way. The new Eveready Layer­
bilt is made of flat layers of current­
producing elements compressed one 
against another, so that every cubic 
inch inside the battery case is com­
pletely filled with electricity-producing 
material. Layer-building heightens effi­
ciency by increasing the area of zinc 
plate and the quantity of active chemi­
cals to which the plate is exposed. 

After the most rigid laboratory tests, 
more than 30,000 of these new Ever­
eady Layerbilt " B" Batteries were 
manufactured and tested by use under 
actual home-receiving conditions. These 
tests proved that this new battery is 
far superior to the famous Eveready 
Heavy-duty Battery No. 770, which 
up to now we have ranked as the 
longest lived " B" Battery obtainable. 
On 4-tube sets, 16 mil drain, it lasts 35 % longer. 
On 5-tube sets, 20 mil drain, it lasts 38 % longer. 
On 6-tube sets, 24 mil drain, it lasts 41 % longer. 
On 8-tube sets, 30 mil drain, it lasts 52% longer. 

The new Layerbilt principle is such 
an enormous stride forward in radio 
battery economy that we will bring out 
new sizes and numbers in this Layer­
bilt form as fast as new machinery is 
installed. For the present, only the 
extra-large 45 -volt size will be available. 

Buy this new Eveready Layerbilt 
~o. 486 for heavy drain service. It 
far exceeds the performance for which 
Eveready Radio Batteries always have 
been famous and is, we believe, by far 
the most economical source of "B" 
current obtainable. 

Manufactured and guarantud by 

NATIO~AL CARBON CO., INC. 
New York San Francisco 

Canadian National Carbon Co. , Limited, Toronto, Ontario 

{

EVEREADY HOUR EVERY TUESDAY at 8 P.M.} 
Ea~tl'1'n Standard T ime 

B.glnnint ~.Pt. 291h. 9 1'. ,\1. Ea,'er" Standard Tim6 
For real radiO enjoyment, tune in the "Eveready 

Group." Broadcast through stations-
WEAFNewTorl< WGR Butralo WWJ Delrolt 
WJAR Proddern:. WCAEPltt.bur~hwcco { MlnneapOlla 
W EEL Booton St. Paul 
W FI Phll.delphla WSAI CincInnati woe Davenport 

EVEREADl 
Radio Batteries 

- they lost lonqer 

J(. Tested and Approved bll RADIO AGE J(. 
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TH E radio public is growing wise in its mod-
ern day and generation. No longer is it 

possible for an imaginati\'e inrli\'idual to make 
a great stir by announcing that he has dis­

covered that "they are working on something­

right now that is going to revolutionize radio," 
Set buyers, in the early years of broadcasting, 

were inclined to belicYe from the miraculous 
development of radio communication were to 
result other miracles, Rapid, revolutionary 

changes in the methods of transforming radio 

impulses into sound signals were promised 

by irresponsible individuals in 1921, in 1922, in 

1923, in 1924 .and occasionally eyen now we 

read or hear the well worn statement that new 
and marvelous things are soon to stun the 
public. 

\Ye venture to say that the number of per­
sons who hesitate today about buying radio 

equipment for fear that they will find their 

receivers obsolete in a short while is smaller 
than it e\'er was and growing smaller each day. 

Radio fans have come to the' conclusion that 
there is no more sense in deferring buying a 

radio set because sets may be changed consid­

erably in the years to come than there is in 
refusing to buy automobiles at this time on the 
presumption that motor cars two years hence 

will be superior to those of today. 

Figures given out by an official of the United 
Statcs Bureau of Standards recently estimated 
that from one third to one half of the people 
of this country now have access to radio pro­
grams through receiving apparatus. Those 
who haye not installed radio equipment in their 
homes would better hasten or they may find 

that they have rejected from their liYes a new 

social factor which is one of the amazing devel­
opments making it so worth while to live in this 
age of progress. 

The Magazine of the Hour 

DR. ]. H. DELLINGER, able engineer who 
is chief of the radio laboratory of the Bu­

reau of Standards, says: 

"\Ve now have not so much the invention of 

devices but the perfection of them. This state­
ment is very general. Nevertheless, broadly 
speaking, radio engineering has now taken 
definite form and is the tool by which progress 
in radio is being wrought." 

Then Dr. Dellinger makes the following 
clear statement of the progress radio has made: 

"Substantial progress has heen going on all 
along the line of radio engi.necring. Thus, in 
the development of new and improved radio 
communication methods or systems, we have 
great extension of the available frequency 
range, marked improvements in directive radio 
transmission, adyances in the perfection of 
selective radio systems, and engineering devel­
opment of line-radio or carrier-current com­
munication. Among radio devices and appli ­
cations of radio there is outstanding progress on 
radio beacons , on the uses of radio for air­
craft navigation, on direction finders, and on 
radio picture transmission and vision. In the 
field of research and study of the problems of 
radio, we have important progress going on in 
radio measurements, in standardization of 
apparatus, in the study and mitigation of the 
vagaries of wave propagation and atmos­
pheric disturbances, and in the wide reaches of 
the in terference problem." 

IT \VILL be observed· that there is no predic-
tion in the foregoing that even suggests 

"revolutionary" changes in radio. \Ve would 

suggest that those who have been disturbed by 
sensational forecasts of radio give ear to Dr. 
Dellinger's views. He is a scientist who is not 
personally interested in the commercial as­
pects of the new art and his statements may be 
accepted as sound and unbiased. 
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Its tnahoga11rto the ~ 
. but inJact itj 13a'h.elite 

Bakr'itc is,1.o«clusjyc 
tradr mark and can be 
\I5n:I only on products 
made from matenab 
manufactured by t he 
Bakeli te Corporation 
It is the only matmal 
which may bear thl5 

femou,; m.ltlt of ncel-
1eN:e. 

l'i sit our boo!h a/lh<- Ch ICago 
aJld -(,U' I-or/; Rad io Shmu 

* 

So perfectly is the grain and color 
of mahogany and walnut repro­
duced in these Bakelite Radio Panels, 
that the eye cannot distinguish them 
from the natural woods. 

By using a Bakelite Panel that 
matches the wood in the cabinet , 
your finished set will be far more 
handsome than if a plain panel is 
used. 

Rigid and strong, Bakelite Panels 
support the weight of heavy instru­
ments without sagging. They will 
not compress, or cold-flow, under 
pressure of binding screws. Because 
of their resistance to extremes of 
heat , cold and moisture, they will 
not warp nor split. These properties 
and their insulation value, color 
and finish are permanent. 

Be sure to ask your dealer to show 
you these wood finish Bakelite Panels 
-obtainable under any of the follow­
ing trade-names: 

I~l!W.~ CELORON DiIecto 
SM!eldj"S E i b roc Mlcarca 

A Bakelite Panel on a set is an 
indication that the manufacturer 
has used the best. 

Write for Booklet 31 

BAKELITE CORPORATION 
247 Park Avenue , New York, N. Y_ 
Chicago Office : 636 West 22d Street 

BAKELITE 
~ the 1Cr.loatucd. tr.adc 
mark for the phenol 
resin product manu' 
rac:1'\Jr'rd under pa t . 
cats own ed by the 
Bakel1te Corporatloa. 

THE MATERIAL OF A THOUSAND USES, 
¥o Teated a.nd Approved btl RADIO AGE ¥o 
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"Gven if I had 
7}our Fur I Wouldn't 
Be a Rabbit ~~ 

AN attractive cabinet can never make an 
Ozarka out of any other radio. Far too 

many radio buyers pay more attention to 
the outer appearance and not enough to the 

inside. The service behind the radio you buy 
is even more important than ' the inside or 
outside-your satisfaction depends on it. Let 
us see just what radio service is. 

When your automobile runs as 
the manufacturer intended it 
should, it is a real pleasure to 
drive it. But what do you do 
when something goes wrong? 
Do you immediately condemn 
thecar?-no.Do youcall in some 
handy man who can fix any­
thing?-no. 
You send for a service man 
who is trained in repairing your 
make of car. To correct the 
fault is easy for him because he 
knows. Some other mechanic 
might have to tear the car apart 
to locate the trouble. 

122 Austin A venue A 
Chicago, I llinois 

assured that every purchaser 
of an Ozarka will have an ex­
perienced service man within 
his reach at all times. 3100 
such men today comprise the Ozark a 
service organization - more are being 
added daily. Ozarka service does not 
add a single cent to the price you pay for 
your radio-then why not benefit by it? 
And remember, Ozark a is a radio in· 
strument built of the finest units. care· 
fully and correctly designed exteriorly 
and interiorly. Cabinets are ultra mod· 
ern, finely finished-a most attractive 
addition to the appointments of the 
beautifully furnished home. 
Ozark a circuits have proved themselves 
for four years by comparison with other 
high grade receiving sets. Whether you 
plan on installing a radio in your home, 
now or later, you deserve to hear 
the Ozarka. The Ozarka man will 
demonstrate the Ozarka to you right 
in your own home-under exactly the 
sam e .. conditions you will continue to 
use your set. Then there can be no 
disappointment later. 
Ozarka instruments are only sold in 
competition side by side with others­
you do your own tuning and therefore 
decide for yourself just what an Ozarka 
will do for selectivity. distance. volume 
and above all, tone. 
Send for the book Ozark a Instruments 
No. 200; please give name of your 
county and we'll gladly have our 
Ozarka representative arrange a dem­
onstration for you in your own home. 

Gentlemen : Without oblil'!ation send book "Ozarka Instru· 
ments No. 200" and name of Ozarka representative. 

9-25-122A 
Name . ...... . . ........... . .. .... ... ............... ....... .. . .. . 

We Need a Few More 
Ozarka Representatives 
RADIO offers a wonderful opportunity 

to men who wish to get into business 
for themselves. It is work that can be 
done, at the start, in the evenings and in 
your spare time. You can hold your pres· 
ent position and learn radio under our plan. 
Ozarka instruments have been on the mar­
ket for four years-they have successfully met all 
competition. Ozark a representatives have made good, 
not only because Ozarka Instruments are right but 
because our training in both selling and service is 
the most complete possible. 
All we ask is that you are willing to purchase your 
demonstrating instrument an~ willing to learn what 
we are willing to teach you. 
We have proven with 3100 men that with this training 
you can make good in radio. The Ozarka sales course 
consists of twelve lessons-a real course in salesmanship that 
costs you nothing-our train ing in service is so complete that 
you will know Ozarka Instruments in every detail. 
The man we want is somewhat mechanically inclined- he is 
steady. industrious, has lived in his community some time. He 
stands well, not because he has money but because he has con­
ducted himself in a manner to gain the respect of his fellow 
men. He maY not have much money but he is not broke. He 
has a job but may still be having trouble in making both ends 
meet . He really wants a business of his own. 

Send Coupon for FREE Book 
To such a man. who will freely tell us somet hing about himself 
we will gladly send a copy of the Ozarka Plan No. 100, a rather 
unusual book. Yon'lI find it interesting because it pro,'es why 
some men are millionaires and how others made them so-why 
some men get to the top while others don't-best of all it 
will show you how you can make more money and become 
really independent. Send for it today. but please mention the 
name of your county. 

INcDRPORI\1tl) 
122 Austin Avenue A 

Chic"llo. Illinois 

Gentlemen: I am greatly interested in the FREE book "1 he 
Ozarka Piau" whereby I can sell your radio ins[rurn9s!sl22A 

Name ...... .... ............ · ....... ··• .. •··•···· .. • .. •· .. .. ·· • · 

Address ................ , ........... .. .. .. City. . .. .. . . ..... .... Address ..... ............... ....... . ... . City .... .... . ....... . . . 

County •.•••••••••••••.••••••••.••••... State. ... .•..... .. .. . .. . County .... .. . ..... .......... ........ State .. . . . ............... . 
:>f. Tellted and Appr()l1ed br RADIO AGii :>f. 
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Th irty-One Proven Ways to 

PREVENT Self-Oscillations 
SUPPRESSING self-oscillations or 

audio oscillations in the radio fre­
quency stages of reflex or radio fre­

quency circuits is a problem of the first 
magnitude, The efficiency of the stab­
ilizing devices used to accomplish this 
result determines the e fficiency of all cir· 
cuits employing radio frequency amplifi­
cation, the tone of the receiver and its 
tuning ability. I n fact. the ~rincipal dif­
ference between the many 'dynes" now 
on the market lies in the method of sup­
pressing these audible oscillations rather 
than the means of procuring amplification 
or tuning. Unfortunately. no two cir­
cuits employing different units will act 
the same with a given type of stabilizer 
and as a result we must tryout the 
various systems experimentally until we 
find the one bE'.,';t suited to the particular 
condit ions at hand-a t edious and nerve 
racking trial to say the least. 

Excessive regeneration in the radio fre­
quency stages. due to stray magnetic 
fields or audio frequency feedbacks. are 
the most frequent cau ses of free oscilla­
tions. Again, highly efficient tuning units 
with a very low resistance will also allow 
free oscillations to take place which would 
be damped down completely in less effi­
cient circuits having higher resistance. 
Sharp tuning inductances are more prone 
to the trouble than coils having higher 
losses and less selectivity. while induct­
ances generating 
eddy currents in 
adjacent metal 
parts may b e 
perfectly s tab Ie 
because of the ab­
sorption of the 
excess energy 
causing the oscill­
ations. Conditions 
which favor dis­
t ance reception do 
not tend to result 
in stability. hence 
a circuit with pro­
nounced DX qual­
ities is more gener­
ally noisy than a 
"du('" due to the 
s t ro n g regenera­
tive factor existing 
in the DX cir­
cuit. Perfect sta-
bilitX means the P i t 
saCrifice of other 
qualities as a rule, 
for stability r e-
quires "lossing" in 

By ROSCOE BUNDY 
CoDYTicbt : 1925 

A Detailed Analysis 
of R. F. Stabilizers 

the circuit and a minimum regeneration. 
All of us who have attempted experi­
mental work with radio frequency or re­
flex circuits have at some time experi. 
enced the terrific howls due to audio fre­
quency oscillations, or have noted the 
sudden blocking and grid "flopping" that 
is ' due to self-oscillations at frequencies 
approaching the freguency of the incom­
ing radio waves. The tube oscillations 
under these conditions can no longer be 
controlled by the tuning devices with the 
result that the signals are much weakened 
or entirely eliminated . In other words. 
with excessive regeneration, the radio 
frequency tubes act as independent oscil­
lators, oscillating at their own particular 
frequency without regard to the fre· 
quency of the incoming si~nals. They are 
"out-of-step" with the Impressed oscil­
lations; hence no amplification is per­
formed . The signals may come in strong 

lip to a certain position of the tunin~ con­
trols. and then without warning the tuhe 
" flops" and the signals entirely disappear 
or e lse violent shrieking and howling 
take place. 

\Vhere excessive regeneration 'is caused 
by stray magnet ic fie lds acting on the 
tuning unit (See Fig. 1). radio frequency 
transformers Or ,viring. conditions Can 
generally be improved by a re-arranRe­
ment of the apparatus and wiring so that 
it is not cut by the stray magnetic field or 
el se we can employ the so-called "field­
less" coils of the circloid type which do 
not cause interstage coupling. In many 
cases the trouble may be minimized or 
eliminated by a slight change in the 
angles of the couplers and radio frequency 
transformers, by separating the grid 
wires from the plate circuit wires, or by 
Introducing resistances into the circuit. 
With receiving sets having closely crowded 
apparatus such procedure is not always 
possible. and we must therefore fall bac k 
on some independent or external stabiliz­
ing device that will absorb the excess 
energy. 

The Feedback Problem 

FEED-BACK through the "grid-to­
plate" capacity of the tube is pro­

d uctive of oscillations, and as this ca­
pacity cannot be altered within the tube 
itself, it generally requires some sort of 

n e utralizing 
scheme by which 
the inte rnal cap­
acity of the tuhe 
is opposed uy an 
external balancing 
condenser as in the 
Neutrodyne, 0 r 
else by some other 
arrangement 
which opposes the 
t ransfer of energy 
taking place be­
tween the grid and 
plate. Condenser 
action between 
parallel grid and 
plate wires causes 
the same effect a s 
the grid-plate­
capacity for these 
wires are simply 
continuat ions 0 f 
the grid and plate 
elements. Very 

COl!? hq/ 
frequently the 
trouble is charged 
to the tuhe when 
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the wires leading to the tube or the sockel 
are really to blame. A neutralizing con­
denser having ample capacity for neu­
tralizing the grid-plate capacity of the 
tube may not be large enough to take care 
of the additional capacity of the wiring; 
hence we often meet with circuits which 
cannot be neutralized by the commercial 
neutrodons or condensers. 

Probably the simplest test for deter­
mining regenerative feed-backs and self­
oscillations is to remove one or more of 
the radio frequency tubes from its 
socket without disturbing or shutting 
down the rest of the circuit. I f the signal 
still keeps coming in with the R. F. tubes 
remo ved, it is certain that energy is being 
coupled back to the detector tube by stray 
magnetic fields or by capacity-coupling 
through the circui t or tubes. Under such 
conditions, the radio frequency tubes 
ha ve but little effect when replaced in 
their sockets, and the rheostat must he 
turned full on before there is any ap­
preciable increase in signal strength 
through the tubes. Up to a certain point 
this back-coupling may not produce noise 
or audible oscilla tions, but if it is carried 
far enough with strong enough coupling, 
we will be certain to hear the character­
istic howls and shrieks. With a perfectly 
neutralized circuit without interstage 
feed-back, the signals will cease instantly 
when either of the radio frequency tubes 
is removed from its socket . ' 

Even with a very slight feed-back, free 
oscillations will persist in a low resistance 
circuit, and if the resistance is reduced 
to zero the oscillations will continue in­
definitely without the aI'plication of 
further external energy. Resistance or 
electrical friction damps down oscillations 
in the same way that mechanical friction 
brings a swingmg body to rest, hence 
some resistance must be present in a 
stable circuit even though it does reduce 
its efficiency as a receiver of radio waves. 
I t is here that regeneration produces a 
secondary effect favorable to the estab­
lishment of free oscillations, for regenera­
tion reduces the resistance of the circuit 
e \'en to the point where we may obtain 
"negative resistance. tI \\,ith negative 
resistance, where the resistance is "less 
than nothing," the oscillations not only 
persist but they actually increase in 
amplitude until they build up to the 
saturation point of the tube and cause 
spilling. 

To gain an idea of' the magnetic coup­
ling between adjacent coils we will return 
to Fig. 1 where the transformer coil (1) 
generates a magnetic field which cuts 
through the turns of the coupler coil (2), 
inducin~ a current in the latter coil. This 
magnetIc coupling effect is at a maximum 
when the axes of the coils are parallel as 
shown. At t he left is a plate (PL T) which 
is cut by the stray field, causing eddy cur­
rents to be generated in the plate just as 
currents are generated in the coupler coil 
(2). With the coils in this position, ex­
cessive regeneration will be produced in 
the coupler coil (2) which will set up free 
oscillations. An energy loss will take place 
in the plate (PL T), :ind so much energy 
will be transferred between the coils that 
the radio frequency tubes will be prac­
tically short circuited and rendered in­
effecti \'e. 

In Fig. 2 the coils are turned at right 
angles, and if t he magnetic lines were per­
fectly straight instead of being curved as 
shown, the transformer coil (Tl) would 
not couple magnetically with coil (T2) 
for the field would pass along the wires 
and not cut across them. In the same 
way, a stray field (c) would not generate 
a curren t in coil (C) , but a wave or field 
(a ) passing along the axis will generate 
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and couple in coil (Tl). However, the 
magnetic lines are curved, hence there is 
always a component that will cause a 
slight coupling. Again, the two coils act 
like the plates of a condenser so that there 
is a "capacity coupling" in addition to 
the slight magnetic coupling noted. To 
prevent trouble, we must either turn the 
coils at some angle where the coupling 
is practically zero , or else separate them 
sufficiently sO that the coupling will be 
feeble. 

In Fig. 3 we have the familiar arrange­
ment of the coupler (T2) and the trans­
former (Tl) as used in many radio 
freq uency sets. The coils are turned at 
such an angle that the magnetic lines of 
(T l) cause the least possible induct ion 
in (T2) . At the same time, the spacing 
( M) is such that the coil sides (m ) and 
(n) do not face each other, thus avoiding 
capacity coupling. If (m) and (n) were 
opposite and parallel, instead of being 
offset by the distance (b), we would have 
troublesome capacity coupling between 
the two circuits which would be almost 
as bad as the magnetic coupling. 

Classifica tion of Stabilizers 

I N GENERAL, radio frequency stabil­
izers can be classified under the follow­

ing heads. In some cases the stabilizers 
are purely "lossers;" that is, suppress 
oscillations by introducing direct losses 
into the circuit while others oppose the 
amplitude without actual resistance 

. losses jntroduced into the incoming signal 
waves. 

1. RESISTANCE STABILIZERS wbere con · 
trol i. had by the introduction of re.i.tances 
in the plate or grid circuit. 

2. GRID POTENTIAL STABILIZERS by 
which a constant or variable negative charge 
i. applied to the grid of the tube to reduce it. 
tendency toward o.dllation. Often called 
uBia!ing." 

3. ANTENNA COUPLER ARRANGEMENT 
by which the tendency to osciUate is subdued 
by the u.e of .ingle circuit antenna couplen 
or by capacities introduced into the antenna 
circuit. 

4. ABSORPTION STABILIZERS con.i.ting 
of an inductively coupled control circuit in 
wbicb lo •• e. or oppo.ing currents may be 
produced. 

5. EDDY CURRENT STABILIZERS in which 
the ezce •• energy i. di.sipated by the genera­
t ion of eddy current. in metal plates. 

6. INDUCTIVE REVERSED FEED-BACK 
STABILIZERS where a revened tickler feed­
back coil inductively control. the amplitude 
of the o.dllation • . 

7. CAPACITY FEED-BACK STABILIZERS 
in which a reversed feed -back is had through 
a conden.er, the plate being connected to the 
grid circuit through the condenser .0 that 
oppm.ing wave systems are produced. 

8. BALANCING STABILIZERS in which the 
tendency of the inductance to caU'e osdUa­
t ion. i. reduced by intennediate balan cing 
tap. in the coil •. 

9 . GRID NEUTRALIZATION STABILIZERS 
using a grid to grid capacity wbicb oppo.es the 
grid to plate capacity of the tube. 

10. CHOKE COIL STABILIZERS con.i.ting of 
an inductance or cboke which damp. down 
the o.cillations. 

11. CAPACITY BRIDGE STABILIZERS u.ing 
balancing condensers for the grid return or 
other parts of the drcuit. 

R e sistance "Lossers" 

By THE introduction of relatively 
high ohmic resistances in various 

parts of the circuit we can often damp 
down the free oscillations by virt ue of 
the electrical "friction" introduced , but 
this leads to losses in sensitivity and 
volume so that the resistance "Iossers" 
are not always desirable. Further, they 
generally reduce the selectivity when 
used in the grid circuit unless they can 
be varied accurately to meet changes in 
wavelength, and this is another serious 
objection. The various methods of 
introducing resistance are as follows: 

FIG. 4. RESISTANCE IN GRID 
CIRC UIT. By introducing the fixed 
resistances (Rt) or (R2) into the grid 
c ircuit we can sometimes damp down 
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oscillations if they are not too severe, but 
at the same time we lose sentitivity and 
volume. Such resistances will vary from 
5,000 to 20,000 oh ms and are of the grid 
leak type. By connecting a small fixed 
condenser (K) across the resistance (R2) 
in the grid return we can sometimes work 
a decided improvement in the sensitivity. 
Here \I'e have the usual coupler with the 
primary (L1) and secondary (L2) tuned 
by the variable condenser (C). This 
may be applied. to the first or second stage 
or to both. 

The Fixed Leak 

FIG. 5. FIXED LEAK. Here we 
connect a fixed resistance (R 1) of from 
10,000 to 40,000 ohms resistance between 
the grid and the - A. This gives a 
negative bias to the tube, but as it also 
grounds an apprecIable percentage of the 
grid charge, it weakens the signal strength 
and reduces the selectivity. Condenser 
(K) is a stop condenser which reduces 
losses to ground. . Its use is not advised. 

FIG. 6. VARIABLE RESISTANCE. 
A variable resistance placed in the grid 
return circuit is sometimes ~ffective, 
but as this calls for another control in 
addition to the regular control it is 
not the best proposition on earth. It is, 
far more effective than the fixed resist­
ances, however, and is really quite critical 
to wavelength. Either a 200 or a 400 
ohm potentiometer can be used at (PO), 
connected up like a rheostat, but the 
400 ohm potentiometer is sometimes 
made necessary when there is a particularly 
strong tendency toward free oscillations. 

FIG. 7. RESI STANCE IN PLATE 
CIRCUIT. Here a fixed or variable 
resistance (R1) of from 10,000 to 50,000 
ohms is inserted into the plate circuit 
of the tube and in series with the primary 
winding (Ll) of the radio frequency 
transformer. It is fairly effective if the 
oscillating tendency is not too great 
and causes less 1055 in sensitivity and 
selectivity than when such resistances 
are inserted in the grid circuit. For the 
best results it should be individually 
adjusted to each circuit. 

FIG. 8. REVERSED PLATE RE­
SISTANCE. Here a portion of the 
plate current is fed back into the coupler 
primary by the variable resistance (Rl), 
the feed-back current opposing the estab­
lishment of the free oscillations. The 
resistance will vary between 50,000 and 
100,000 ohms in the majority of cases, 
but has the objection that it is critical 
to wavelength and must be tuned with 
the main controls. However , it is 
usually quite effective even when the 
tendency to oscillate is strong. 

FIG. 9. BALA~CED GRID RE­
TURN. In this case we connect the 
grid return line of the first tube to the 
midpoint tP) of the secondary coil 
(L4) of the second radio frequency 
transformer. A fixed resistance (Rl) 
is in series with the return , and the 
potentiometer (PO) assists in main­
taining stability, It is quite effective 
and loses less energy than most of the 
resistance systems. 

Grid Biasin~ Methods 

A I\10NG the most popular of the 
stabilizers, as well as among the 

oldest, are those which function by 
controlling the potential on the grid of 
the tube. By gIving the grid a negative 
charge or "bias" we increase the sensi­
tivity, stability, and clearness of recep­
tion , but such methods alone are not 
always sufficient to stop free oscillations. 
By maintaining a negative bias on the 
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tubes, the " B" battery consumption 
is also reduced. 

FIG. 10. POTE TIO;\IETER ME­
THOD. Here we have the old and 
much used potentiometer system of 
grid potential control with the poten­
tiometer (PO) connected directly across 
the "A" battery, and with the slider 
(S) connected to the grid return . By 
means of the potentiometer we can vary 
the grid potential continuously from the 
maximum negative value to the maxi­
mum positive value by moving the 
slider (S) to different points along the 
coil. This control is very marked in 
most circuits and causes less loss than 
the pure resistance control shown in the 
first three figures, but it adds another 
critical tuning control to the list. 

I n addition to its use as a stabilizer 
its marked effect on the tone has led It 
to be marked "Clarifier" on the panels 
of commercial radio sets. By its means 
we can clear up any distortion or "mush" 
that may be due to the radio frequency 
stages, but of course this has no effect 
on the distortion caused by the audio 
amplifying transformers. About the 
only objection to this device is the fact 
that it permits the operator to put 
a positive bias on the grid, and thus 
may cause excessive "B" battery con­
sumption if not carefuIly handled. The 
resistance averages from 200 to -tOO 
ohms in the commercial types with an 
occasional example of from 1,000 to 
1,500 ohms. The hi~her the resistance 
the more accurate will be the control. 

It is usually advisable, although not 
abSOlutely necessary, to connect a fixed 
bypass condenser (K) between the 
potentiometer slider (S) and the (-A) 
line. This reduces the resistance to the 
radio frequency current due to the 
inductance of the resistance coil and 
also to its ohmic resistance . The value 
of (K) IS not critical, but it is generally 
a 0.005 mf. or 0.006 mf. condenser. 
The maximum biasing voltage that can 
be applied to the grid is equal to the 
voltage of the " A" battery. 

FIG. 11. BIASI~G "C" BATTERY. 
Another method (not so good) is to apply 
a constant negative bias to the grid 
by means of ·a " C" or "biasing battery" 
as shown by Fig. 11. This consists of 
from one to three cells of small dry 
battery connected to the grid by their 
negative leads. The trouble with such 
an arrangement is that the voltage 
cannot be varied to meet the require­
ments of strong and weak signals, but 
it is simple and cheap and sometimes 
is very effective in reducing free osciIla­
tions and of increasing the volu me of 
strong local stations. With 90 volts 
on the plate of the tube, it is usual to 
employ a maximum of three cells (4.5 
volts) on the grid for local stations, this 
giving a maximum volume. However, 
it reduces the distance and sensitivity to 
weak signals, and for distance this should 
be reduced to a bout 1.5 "olts or a little 
more. There is no drain on the "C" 
battery for it dies of old age rather than 
wears out. 

FIG. 12. DOUBLE BIASING PO­
TENTI01IETER. We can place a 
variable bias on both tubes of a two tube 
radio frequency set by the potentiometer 
method of Fig. 12. Here the (- F) posts 
of both transformer secondaries are con­
nected to the potentiometer slider, and 
thus both tubes receive an equal bias. 
This is usually the best method, for both 
tubes are then fully controlled directly. 

FIG. 13. CONTROLLED "C" BAT­
TERY. Here a potentiometer (PO) is 
connected across the " C" battery so 
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t hat the bias can be accurately controlled. 
The pote ntiometer slider goes to the grid 
of the t u be. T his is rather complicated. 
a nd a switch (SW) must be opened when 
we are through wit h the set so that the 
ba ttery \I'ill not be run down by discharg­
ing t hrough t he potentiometer coil when 
idle. T he method of No. 12 is preferable. 

Antenna Coupler Methods 

GEXERAL. The tendency toward 
free audio oscillations in the first 

radio tube is greatly influenced by the 
method adopted in coupling the circuit 
to the antenna. Up to this point we 
ha e shown the conventional aperiodic 
type fi xed coupler in which the primary 
is indu tively coupled to the secondary 
coil, bu t this is not the only method 
available when more than one radio 
frequency tube is employed. A coupler 
of this t ype, while possessing the virtue 
of selectivity, offers little resistance to 
free oscillations. A single circuit type 
is more resistant to free oscillations. 

FIG. 14. SIMPLE TUNED I:-.l-
D CCTAKCE. Here we have the single 
coil (Ll ) tuned by the variable con­
denser (e1). This is not at all selective, 
and cannot be used in places where a 
sharp tuning ou tfit is necessary unless 
we have at least two stages of radio 
frequ ncy and three tuned inductance 
controls in the circuit. It retards oscilla­
t ions, however, and brings in better dis­
tance an.! louder signals than the aperi­
odic type when properly used in the cir­
cuit. [t may be a honeycomb of 50 
turns, a s piderweb, or simple solenoid coil. 

F[G. 15. VARIO~IETER TUNIKG. 
The variometer (VAR) is a variable 
tuning inductance with which no vari­
able condenser is required. Its tendency 
toward oscillation is even less than with 
the plain inductance as there is no con­
denser. anu further, better signal 
strength is had for the reason that higher 
grid potentials are possible with a pure 
inductance than with a capacity and 
inductance combined. As an aid to 
select iv it)', a fi xed condenser ( K) of from 
0.0001 mf. to 0.00025 mf. may be inserted 
in the aerial, but this is not necessary 
nor always desirable. 

To establish oscillations we must have 
an induct ance (L) and a capacity (C), 
and as (C) is entirely lacking when the 
variometer is used without a condenser, 
it is evident that the only tendency 
toward oscillation will be due to the 
exceedingly small grid plate capacity 
in the circuit and to the equally small 
distributed capacity in the windings of 
the variometer. As with the other in­
ductance in Fig. H, the variometer can 
be used only with two or more radio 
frequenc y stages where there are at least 
three tuning controls. Fewer stages or 
controls will not give the required selec­
tivity . 

F IG. 16. AUTO-TRA:-.lSFOR~IER 
COU PLER. A single circuit tuner which 
is more selective than either of the two 
just mentioned, yet one which also has 
a pronounced effect in suppressin~ self­
oscillations is the type shown in FIg. 13. 
This is simply a continuous single wind­
ing, tapped for the aerial connection at 
the point ( N). This divides the coil into 
a virtual primary (P) and "irtual sec­
ondary (S) which are electrically identi­
cal. This is strongly recommended where 
t here are two or more radio frequency 
sta ges or at least three tuning controls. 

Absorption Systems 

GEKERAL. In the absorption sys­
tems the excess energy tending to 

set up free oscillations is " absorbed" by 

producing losses inductively in closed 
auxiliary circuits. In fact, this is the 
method adopted in wa,'e-traps whe re 
the weakened signals are obliterated by 
the introduction of eddy current losses 
or similar magnetically induced counter­
currents. 

FIG. 17. CAPACITY ABSORPTION. 
Here we have small auxiliary coils (\V1) 
and (\\'2) placed in inductive relation 
to the secondary coils (L1) and (L2) of 
the coupler and first radio frequency 
tuner respectively. The coils and the 
fixed condensers (K1) and (K2) form a 
closed circuit in which currents are in­
duced by the magnetic coupling with 
(L1) and (L2). By varying the coupling 
between the absorption circuits (1) and 
(2), and the coils (Ll) and (L2), we 
can absorb the excess energy which 
tends to cause free oscillations. The 
energy loss is due to the idle currents 
circulating in the small absorption cir­
cuits. From four to eight turns of wire 
are used for (\\'1-W2) while the capacity 
of (K1-K2) is from 0.00004 mf. to 
0.00006 mf. The distance between the 
coils or the coupling must be found by 
experi men t. 

FIG. 18. RESISTANCE ABSORP­
TION. In this arrangement we have 
the same small absorption coils, but in­
stead of using fixed condensers we have 
the variable resistance (R) used for vary­
ing the magnitude of the induced current. 
As in the case of the former absorption 
circuit (Fig. 17) , this is very effective 
and is under close control. The resistance 
of (R) is approximatel y 200 ohms. 

FIG 19. SHORTED TURN AB-
SORPTION. A very simple, and usually 
effective method when carefully adjusted, 
is the "shorted-turn" or ring absorber 
of Fig. 19. Here we have the main 
secondary coil (L2) wound on a tube, 
and the absorption coil (W-4) located 
a short distance from it. The coil (W-4) 
consists of a few turns of insulated wire 
with the ends twisted together and 
solde~ed so as to form a complete circuit. 
Excessive energy in the main coils 
(Ll-L2) is absorbed by the inductive 
coupling with (\\'-4), and by careful 
adjustment of the distance (C), we can 
dissipate just as much energy as we may 
wish. The same effect can be produced 
by short-circuiting two or three turns of 
wire in the coil (L1-L2), but the control 
is not so accurate. Coil (Ll) is the 
primary. 

FIG. 20. EDDY CURRENT AB­
SORPTIO:-.l. It is a well known fact 
that electrical "eddy" currents will be 
induced in metal parts when these parts 
are in the path of the magnetic flux, and 
that the energy loss in the inducing coil 
is in proportion to the eddy current 
strength. In Fig. 20, we place a disk of 
sheet metal ' (D) at one of the solenoid 
coil poles and at such a distance that the 
eddy currents are just sufficient to absorb 
the excess energy in the coils which tend 
to cause oscillation. This method is 
effective and is utilized in at least one 
make of radio frequ ency apparatus. In 
this well known receiver, the metal back 
plate of the low-loss condenser serves 
as the plate (D), the coil being mounted 
on the condenser and just far enough 
away from the back plate to absorb the 
excess oscillations. Care must be taken 
so that the plate is far enough a way 
preyent weakening the signals by ex­
cessive absorption. 

FIG. 21. VARIABLE PLATE AB­
SORPTION. This is simply a special and 
convenient application of the above 
princi pie where a rotative plate (D) is 
placed wi t hin the bore of the coil and 
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mounted on pivots so that it can be easily 
adjusted. The nearer the plate is turned 
at right angles to the axis of the coil, the. 
greater will be the absorption. 

Reversed Feed-Back Systems 

FIG. 22. IKDU CTIVE F EED-BAC K. 
In this system the plate current is 

fed back inductively into the secondary 
coil (S) of the tuning unit by means of 
a reversed tickler coil (T) so that. the 
amplitude of the oscillations is con­
trolled by the opposition of the induced 
current. This is exactly the opposite 
condition to a tickler regenerative sys­
tem, for instead of the feed-back current 
augmenting the signal oscillations it 
tends to suppress them. This is an ex­
ceedingly effective system which has 
been applied with great success to several 
well known Commercial tuned radio fre­
quency sets. When the tickler (T) is a 
stationary coil, wound in fixed relation 
to the secondary (S) and the primary 
(P), it is controlled by the variable con­
denser (C2) connected across the primary 
of the first radio frequency transformer 
(RFT). 

FIG. 23. RICE CAPACITATIVE. 
FEED-BACK. This is an exceedingly 
effective yet simple system of the reversed 
feed-back type in which the compensat­
ing plate current is fed back into the 
secondary coil (S) of the coupler by 'a 
very small variable condenser (C2) . The 
plate current being in phase with the 
grid must be led near to the grid return 
end of the secondary coil (S), preferably 
at a tapped point (t) rather than to the 
extreme end of the coil. Very close con­
trol of the regeneration is had by the use 
of the condenser (C2) so that the circuit 
can be held closely to a condition of 
maximum sensitivity. The condenser 
(C2) should have a maximum capacity 
of not more than 0.00006 mC. and about 
0.00045 is generally better. 

FIG. 24. CAPACITATIVE FEED­
BAC K TO AERIAL. This is about the 
same thing as Fig. 23 in general prin­
ciples, but instead of feeding back to 
the grid return end of the secondary (S), 
we feed the opposing plate current straight 
to the antenna end of the l rimary by 
the small variable or fixe condenser 
(C2). This is not quite so critical as 
the former method, and very frequently 
a very small fixed condenser can be em­
ployed instead of the variable, thus doing 
away with one control. 

When a fixed condenser is used its 
value is generally less than 0.0001 mf., 
but the actual value must be determined 
by experiment. In many cases a neutral­
izing condenser will prove of sufficient 
capacity. 

FIG. 25. COIL CAPACITY FEED­
BAC K. This is a simple and effective 
system to use when the tendency toward 
self-oscillation is not too great .. It con­
sists of a coil (T) having four or five turns 
of wire connected at one end t o the plate 
of the tube. The opposite end remains 
unconnected. The coupling is partly 
inductive and partly capacitative, but 
it very often proves to be an excellen t 
stabilizer and needs no controls. \Ve 
can find by experiment whether to place 
it at the end (a) or (b) of the secondary 
coil. The distance between (T) and the 
secondary should just be sufficient to 
suppress the free oscillations and no more. 

Balancing Systems 

F IG. 26. FEED-BACK SYSTE i\1. 
In this system a part of the plate 

current is fed back to a tap in the second­
ary coil of the following transformer 

(Turn to page 18) 
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T HE formula for 
series reso na nce 
or wa velength is 

fI. Practical Application of the 
Series Resonance Formula 

and capacity values. 
Since the ,';'a velength 
of a circuit is propor­
tional to the product 
of the inductance and 
capacity, we may 
multiply one scale by 
a certain number, 
dividing the other 
scale by the same nUIll­
ber, and our sol ution on 
the chart will still hold. 

the most commonly 
used calculation in 
radio frequency 
measurements, and 
forms the basis of most 
all construction and 
e xperimental work. 
Th e a ,"erage experi­
men t era n d c 0 n­
structor, however, is 
not interested in its de­
rivation nor the whys 
and wherefores ; he is 
interested only in the 
practical application of 

Solving Inductance, 
Capacity, and Wave­

length Problems 
As an example, a s­

sume that we have a 
condenser of .0012 mfd. 
rapacity and desire a 
wavelength of 200 
meters. The chart 
does not give .0012 
mfd. , so we use the 
value .00012. The in­
tersection of this line 
with the 200 meter line 

the formula to each in-
dividual problem aris-
ing in the course of 
work. ~Iathematical 
solution of each indi-
dividual application involves loss of time 
and some figuring, with the result that 
"cut-and-try" methods are generally re­
sorted to. 

With the accompanying chart, instant 
l'olution of the numerous applications of 
the formula as applied to broadcast work 
may be obtained. In general, Our capa­
city ranges are from .00001 to .001 
microfarads; and our wavelength ranges 
from 125 to 600 meters, which indudes 
the most used amateur bands. Applying 
these values to two proper sized logarith­
mic scales and working out a few refer­
ence problems, We may add a third log 
scale giving inductance values, and thus 
graphically solve any problem that may 
arise in future times. Our inductance 
values so obtained will cover a range from 
less than 5 to over 10,000 microhenries, 
which will more than cover the values in 
present day broadcast use. 

USing the Chart 

By E. E. GRI FFI N 

ha ve neglected the distributed capacity 
of the coil itself. 

The Honeycomb Coil 

As another example, le t us take the 
case of the well kno\\'n honeycomb 

coil. The 50 turn coil is listed by the 
manufacturers as hav ing a pure induct­
ance of H9 microhenries, a distributed 
capacity of .000031 mfd. and a natural 
period or wa velength of 128 meters. 
Here we have all three values gi"en, and 
we may check against our chart. (The 
150 microhenrie line gives approximately 
128~ meters at .000031 mfd.) Kow 
assume that we connect across this 50 
turn coil a condenser having a maximum 
capacity of .0006 mfd., and we desire to 
know the " 'avelength of the circuit th us 
formed. Our inductance is known to 
be H9 mho and our total circuit capacity 
will be the distributed capacity of the 
coil plus that of the condenser, a total of 
.000631. Finding the intersection of 

THE use of such a chart isquitesimple, . these two values on our chart, we read 
requiring no ruler or straight edge, al- horizontally on the wavelength scale 

although a right angled marker of some and find 550 meters, the wavelength of 
sOrt is helpful in maintaining the vertical our circuit. 

gives us an inductance of 95 microhenries. 
Now our actual capacity is ten times the 
chart value, so we must di"ide the in­
ductance value by ten, which gives an 
answer of 9.5 microhenries. Thus for a 
wavelength of 200 meters, using a con­
denser of .0012 capacity, we will require 
an inductance of 9.5 mho Just so, if 
our inductance and wavelength are 
known, we nlay determine the required 
capacity by using the reyerse operation . 
For calculations on the 90 to 80 meter 
band, the chart nlay be extended beyond 
the present limits, which are necessary 
for the size of a printed page. Better 
and more rapid, simply divide all scales 
as given by 2. Thus, 80 meters wave­
length would require a capacity of .0001 
mfd. and an inductance of 18 mh.; which 
is represented on the chart in the double 
values of 160 l1leters, .0002 mfd and 36 
mho Likewise, using the same value of 
inductance, for 90 meters we would re­
quire a capacity of .000125; which values 
on the chart would be represented by 180 
meters, 36 mho and .00025 mfd. 

Such a chart is a valuable addition to 
any reference or notebook, ami the experi ­
menter and constructor are advised to 
cut out the page and place it by for 
future use. It is also an indispensable 
time and labor-saver for the user of a 
wavemeter or oscillator, enabling rapid 
measurements in all radio frequency 
work. 

and horizontal scales. In reading the If the condenser be a variable one with 
various scales, it is well to interpolate a known minimunl capacity of .00004 
between captioned lines, since the various mfd., the shortest wavelength to which 
lines in between are necessarily of vary- this circuit would be capable of tuning 
ing spacing, owing to the exigencies of would be 195 meters, our minimum 
drafting and reproduction. At the inter- circuit capacity in this case being .0000-1-
section of any three lines of the scales, plus .000031, or .000071 microfarads. In 
we have an individual solution of the re- all cases of series resonance where we 
sonance problem. Thus, if any two have a coil and condenser, the distributed 
values are known, we may read the third capacity of the coil is added numerically .lIallY an experimenter has of tell wallted 
unknown from the third scale. As an to the capacity of the condenser. a meanS of determining the cOllstalllS of 
example, assume we have a .0005 mfd. The foregoing examples are given coils or cOlldensers. The foregoing article 
condenser connected across a coil of simply in explanation of the use and by Mr. Griffin, together with the cllart OIl 
unknown value, and the circuit thus application of the chart, and it is believed Ihe followillg page, should appeal to every 
formed is found to tune to a wavelength they are sufficient for proper understand- radio fall w itTz curiosity alOllg the lilies of 
of 600 meters. Following the .0005 mfd. ing in its many-fold uses. To the ad- inductance alld capacity. 
capacity line vertically until it crosses "anced broadcast fan, no more explana- III the event YOll do 1101 desire to mut ilale 
the 600 meter line, we then read diagon- tion will be needed, but for the amateur yoltr September issue of RADIO AGE, 
ally on the inductance scale where we in the formulation of transmitting cir- send thirty cents i ll stamps to our office 
find approximately 2().J, microhenries, cuits where larger capacities than those and 'a'e will Sltpply you with another copy 
which we may assume to be the induc- given are used, further application of the of the September /lumber from 'a' /t ich you 
tance of the coil. Likewise, we may de- chart will be discussed. may clip the chart and sal'e fo r f llt llre 

termine wavelength if the capacity and reference. 
For Larger Capacities . . inductance are known; and capacity, if Afr. Griffin is /lOW maki1lg zntenszve cx-

the inductance and wavelength are THE chart may also be used for larger perimellts i,l wavelength formulae and other 
known. Such inductance determinations capacities than those given by multi- interesting problems. His work will be re­
will be the apparent inductance, since we plication and division of the inductance corded ill an early isslte of RADIO A GE. 

Chart for Instant Solution of Wavelength Formula on Next Page 
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Here is the chart explained in the article on the preceding page, by which applications of the wavelength formula as applied to broadcast 
work may be solved with lillie trouble. J n reading the scales, it will be advisible to interpolate between captioned lines, since the 

\'ariOllS lines in between are necessarily of varying spacing. 
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"Going Down 
., ., 

to Lower Waves 
fJ. Crowded Wave Bands 

May Force Search 
for New Radio 

Channels 

How different things might be if 
they wasn't as they is .. sang one 
of the actors in a comic opera 

that was popular a generation ago. 
That's the way it is with radio. If 

the whole range of wavelengths that 
could be used for transmission had been 
known ten years ago, today's problems 
would be less complicated. As it is, the 
wavelengths from 600 meters up are 
occupied by government and commercial 
stations and the wavelengths from 200 
meters down are looked upon by ama­
teurs as their territory by right of dis­
covery. This leaves a band of -tOO meters 
available for broadcasting. 

Broadcasting stations are increasing 
so rapidly, however, that they cannot all 
squeeze into this band. Moreover, 
they are increasing power to such an 
extent that it is hard to shut them out, 
even with highly selective receivers. 

It looks as though broadcasting wave­
lengths were going down. If they try 
to push the upper limit higher, broad­
casters will have to buck the well-en­
trenched commercial companies, which 
have large investments in stations and 
plenty of ammunition for fighting inter­
ference. I t will be much safer to poach 
on the amateurs' preserve, below 200 
meters. It is predicted that in the near 
future broadcasting wavelengths will go 
as low 'as 150 meters. I t may not dis­
turb the amateur very much anyhow, 
for the up-to-date brass pounders are 
already working down below 100 meters. 

Some of the Problems 

SOME of the set manufacturers are 
worried, because practically all broad­

cast receivers have been designed for 
waves between 200 and 600 meters . 

Some of the radio users will be worried, 
too, if stations open up that they cannot 
hear, before the final instalments are 
paid on their expensive sets. 

However, it is not time yet to junk 
receivers, even though they are not built 
to receive the low waves that come 
rippling along at the rate of two million 
per second. The wavelength that a 
receiver will bring in at any given mo­
ment depends upon the inductance and 
capacity in its tuned circuits. Induc­
tance and capacity can be added to Or 
subtracted from the circuits. Sometimes 
it is possible to change the tuning range 
of a receiver at small expense and without 
any danger of injuring the apparatus. 

The wavelength of a circuit is the 
product of its inductance and its capacity. 
Inductance is expressed in centimeters 
and capacity in microfarads. If the pro· 
duct is large when these two are multi­
pli~d together, the wavelength is lon~; 

A fixed condenser placed in ser ies with the 
antenna of a single-circuit receiver. to reach 

cWwn to the lower wavelengths. 

By ARMSTRONG PERRY 

if the product is smaller, the wavelength 
is shorter. Nothing complicated about 
that . The inductance is mainly in the 
coils and the capacity is largely in the 
condensers . More turns in the coils or 
more plates in the condensers increase 
the wavelength . Less turns or less plates 
mean lower wavelengths . Sometimes 
there are other factors, such as wider 
spacing between condenser plates, but 
the principle is the same. The tuning 
devices in the receh'er are devices for 
increasing and decreasing the induc­
tance and capacity. 

It is possible for even the novice to 
find out roughly how much inductance 
and capacity there are in all his circuits. 
In the antenna, however, there is a value 
of capacity that is un known as a rule, 
for the antenna and the earth form an 
un measured condenser. Radio text­
books such as "The Principles Underly­
ing Radio Communication," used by the 
United States Signal Corps and sold at 
one dollar a copy by the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C , contain 
tables simple enough to be understood 
by the average mind. They sho,,' that a 
wavelength of 300 meters means a fre­
quency of 1,000,000 per second. When 
one million waves per second oscillate in 
a circuit, the length of each wave is 300 
meters. 

It- is impossible to get the full benefit 
of 300·meter waves in a 400-meter cir­
cuit. A nearby and powerful broad­
casting station might force its waves 
through your set and into your phones 

fJ. How You Can Change 
Tuning Range of 

Your Set Sans 
Trouble 

or loud speaker even when you are not 
tuned to it, but to bring in 300-meter 
waves from a distant station you must 
tune your circuit to 300 meters. This 
means that the product, when the capac­
ity in the circuit is multiplied by the 
inductance, is 25.33, according to the 
table. 

Now, this product, 25.33, may be ob­
tained in several different ways. If your 
inductance is represented by 5, capacity 
of approximately 5.07 would give the 
circuit the proper wavelength. If your 
inductance were I, then you would need 
capacity of 25.33. 

Value of Inductance 
THE value of the inductance in a cir-

cuit may be hard to find, for the size 
of the wire, the diameter of the coil, the 
number of turns and the space between 
them all have their effect. The instru­
ments needed for measuring inductance 
are found only in the laboratories as a 
rule . The capacity of a condenser is 
easy to find, usually, for it is marked on 
the apparatus. Also you can easily find 
the wayelengths of the stations you can 
hear, for they are published in the 
newspapers. The indicated capacity of • 
the condenser is its maximum, so if you 
turn the dial to its maximum position, 
or near it, and use YOU'r maximum induc­
tance, and note the wavelength of the 
station you bring in at that setting of the 
dials, you can figure out approximately 
wh~t inductance you have in the tuned 
circuit . 

For example, at maximum setting, you 
bring in a 600-meter station. Your 
condenser is marked .0005. The table 
shows that the product of inductance 
and capacity in a circuit tuned to 600 
meters 'is 101.4. The value of induc­
tance, then, must be 101.4 divided by 
.0005, which is 202,800. 

The ability to estimate, at least rough­
ly, the capacity and inductance in a tuned 
circuit, is "ery useful when you want to 
change the tuning range of a receiver, 
either temporarily or permanently. How­
ever, it is possible for a novice to experi­
ment with some hope of success, even 
though he does not study the matter 
deeply. 

Suppose you wa nt to get down to the 
210 meter wa velength and your receiver 
tunes at present no lower than 300 
meters. One simple principle helps 
materially; namely, the effective capacity 
of condensers connected in series is less 
than the capacity of anyone of them. 
Since the antenna and the earth form one 
condenser in the antenna circuit, the 
capacity of that circuit can be reduced 
by connecting another condenser in 
series . This cannot be contin ued in-
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I n the diagram shown above the cutting down of wavelength of the receiver is accomp­
lished by reducing the number of turns in the inductance. At No. 1 you have least number 
of turns and hence lowest wavelength . At No. 2 the wavelength is higher and at No. 3 it 
is at a maximum. For those who prefer low loss, the inductance can be made on separate 
forms and inserted in the set when it is desired to go down . The plate inductance is shown 
as variometer, but it may be any form of an inductance. By the method shown above, if the 
very short waves are desired it will by necessary to put a small condenser something like a 
.000012 in series with the antenna, but for ordinary low wavelengths :on which phones can 

be found, the scheme as outlined will work. 

definitely, hecause if several condensers 
are used the transfer of energy is reduced 
so greatly that the signals cannot be 
heard. A thirty-five cent fixed :condenser, 

• connected in series with the antenna, 
may be all that is necessary to bring a 
single-circuit recei ver down to the lower 
wa .... elengths. . 

I n the other circuits, the problem is 
ha rder. Theoretically, at least, the 
variable condensers may h a .... e zero 
capacity at the minimum setting. Add­
ing another condenser will not, of course, 
reduce the minimum capacity below 
zero. If there are capacity effects in the 
ci rcuit caused by something other than 
c:ondensers, however, the addition of 
a nother condenser in series may lower 
the tuning range of the circuit. I n most 
cases it will be found necessary to re­
duce the effective inductance of the cir­
cuit. Sometimes this can be done by 
tapping a fixed inductance, inserting a 
switch and making it a variabl~ induc-
tance. 

Shortenin~ the Aerial 

RE DUCING the length of the an­
t enna tends to 10Ker the wave­

length . It also reduces the amount of 
energy picked up by the antenna, but 
that may not be serious. 

its tuning range without lowering its 
efficiency. 

Paul Bunyan, the mythological lum­
her-jack whose exploits have heen pub­
lished recently, understood the desira­
bility of specialization and developed 
side-hill ch ickens and a dog, half dasch­
und and half greyhound, that never was 
tired because with its long legs behind 
and its short ones in front it was always 
running down hill. Perhaps the amateur 
radio constructors will do better if they 
build rec:ei\'ers for the shorter broad-
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casting waves instead of trying to make 
one receiver cover the whole range. 

The exodus to the shorter waves will 
not be as rapid as one might be led to 
imagine. For one thing, there are un­
doubtedly many stations at present in 
operation who will succumb to the 
business disease, Overhead Expense, and 
with a high rate of mortality (such as 
has been the case since the beginning of 
the broadcast craze) the number of sta­
tions will probably be kept at a crowded 
but nevertheless fairly comfortable level. 

~or will the search for new channels 
at once invalidate the present receiver~. 
These are as a rule excellent sets and 
with greater attention being paid to 
selectivity the crowded conditions of the 
air lanes need not occasion any great 
degree of anxiety on the part of the radio 
fans. 

Of course, for a "broad" set even five 
stations would crowd the ether , but with 
manufacturers paying greater heed to 
require men ts of selectivity for owners 
in the congested areas, the multiplicity 
of stations should not worry anyone. 
Naturally a fan cannot expect to hear 
e .... ery one of the five hundred odd broad­
casting stations in the United States. 
l\Iany stations, separated by many hun­
dred miles, are working on the same wave 
band and no receiver yet designed will 
separate the two. In those cases the 
listener must be satisfied with the nearest 
station and let the residents farther away 
from him take advantage of the station 
he seeks but cannot hear. 

While it would be foolhardy to expect 
no change in the industry or the radio 
situation (for no change would denote 
stagnation), nevertheless any changes 
that may come will be of a gradual 
nature and not calculated to throw the 
game into a seething chaos in which 
millions of people would be involved. 

The ideas expressed in this article are 
more applicable to the older-style sets 
than they are to the type that now tune 
from 220 to 550. 

.......-r'"u ----»~ I 
~FoI'VE" 

1 +-8 
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I\lanufacturers may help users of their 
sets by providing instructions for making 
the alterations or additions necessary to 
reach the new wavelengths. Customers 
should he reasonable in their demands, 
for it is a ,-'ery difficult matter to design 
a receiver that is highly efficient over a 
broad band of wavelengths. It is a 
still more difficult matter to alter a set , 
carefully designed for high efficiency 
over a specified range, so as to increase 

Fig. 2. I n the inductively aJupled circuit shown here, to reduce the wavelength it is 
necessary to cut out primary as well as secondary inductance . The symbols are the same 
as in Fig. 1. Of course the plate inductance should be varied; that is, cut down, as the 
experimenter goes farther down on the wavelength scale. For best results the primaries 
and secondaries should be wound on separate forms and inserted for the desired wave­
lengths. Those interested further in short wave work may refer to the Pickups and Hook-

ups Section this month where a short wave. receiver is described. 
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TUNING and Regeneration 
Separate Controls 

by 

Best Methods 
to Minimize 
The Detuning 

E ffect of 
Tickler 

By BRAINARD FOOTE 

T HEORETlCALLY, the adjust ­
ments for tuning and regeneration 
should be completely independent. 

Practically, however, these two essential 
controls interfere with each other more 
or less. Hence, when we attempt to 
tune in a very faint station, we find it 
necessa ry to "fiddle" with the tuning 
knob every time we approach more or 
less closely to the point of oscillation 
with the tickler. 

If we observe carefully, we shall dis­
cover that a movement of the tickler coil 
such that the tube is brought nearer to 
the oscillation point calls for a decrease 
in the setting of the tuning condenser. 
The fact that the tickler adjustment 
DOES affect the tuning may be readily 
verified by noting that any motion of the 
tickler while the tube is oscillating 
changes the pitch of the whistle. 

In an ideal set, the tube would go into 
and even past oscillation by the tickler 
adjustment, without any change in the 
wavelength. There are two outstanding 
causes for the detuning effect of the 
tickler coil. The first of these, and most 
serious, is due to the "mutual induc­
tance" between the tickler coil T and the 
secondary coil 5 , Fig. 1. When the 
tickler is mo\'ed nearer to the secondary, 
or turned to have a greater inducth"e 
effect upon it, the mutual inductance is 
added to the natural inductance of the 
secondary. The result is to INC REASE 
t he effect ive inductance of the secondary 
coil. This, in turn, requires a RE­
DUCED capacity in the condenser C-l, 
to maintain the same wa\"elength . 

Capacity Effect 

THE small condenser caused by the 
metal in the tickler and that in the 

secondary coils acts in shunt to the 
tuning condenser and increases in capac­
ity as the tickler is moved closer. This 
effect is most pronounced on short wave­
lengths, and to reduce it, the tickler coil 
should always be placed at the filament 
end F of the secondary, instead of at the 
Grid end G, as shown. The location 
illustrated is very common, howe\'er, 
even though it does cause detuning by 

Fig. 1.-1 n the above circuit arrangement, the tickler detunes the secondary by the 
mutual inductance and capacity effects. These can be reduced by using fewer turns and 

smaLLer wire on the tickler. 

capacity on the higher frequencies 
(shorte~ \\'a \ ·es) . 

The mutual inductance effect is very 
marked. In the case of a loud local 
stat ion, it is interesting to reverse the 
tickler and note how greatly the effecti\'e 
inductance of the secondary is RE­
DUCED in this manner. It then 
becomes necessary to increase the capac­
ity of t he tuning condenser, to compen­
sate for the reduced secondary induc­
tance. 

In any existing set connected as in 
Fig. 1 it is possible to minimize the 
detuning effect of the tickler coil in three 
ways:-

1. Using as few tickler turns a s 
possible. 

2. Using small wire in the tickler coil. 
3. l\laking tube conditions favorable 

to oscillation . 
~Iany sets oscillate readily with the 

tickler a lmost at zero coupling. Usually 
15 to 20 turns on the tickler are sufficient. 
Small wire red uces the capacity effect 
and does not interfere with the efficiency 
of reception in any way. Many use 
wire as small as 1\0. 30 or No. 3-1. To 
facilitate regeneration, the tube should, 
of course, be a good one. A by-pass 

F 

condenser of .OU2 i\IFD5. is necessary, 
also . The grid leak should not be too 
low in resistance. A leak of 3 to 5 
megohms is desirable " for DX reception, 
although it is difficult to find such a leak 
that functions quietly. The plate volt­
age, in the case of almost all ha rd tubes, 
should be about 45. 

Another System 

~"'IG . 2 shows the old \Veagant re-ar-
rangement that eliminates in a most 

satisfying degree t he tickler's detuning 
effect. In place of the movable tickler, 
a fixed tickler is adopted. The plate 
current from the "B " batterv does NOT 
flow though this coil, as in Fig. I, but is 
supplied to the tube by what is known 
as the "shunt feed" system. The audio 
frequency plate circuit may be follo-wed 
from the filament through the "B" bat­
tery, the phones, the radio frequency 
choke coil X to the plate. Radio fre­
quency impulses that provide the regen­
eration, pass through the \'ariable con­
denser C-2, the tickler T and to the fila­
men t at F. The coil X does not allow 
the R. F. impulses to traverse the audio 
portion of the circuit. 

The insert gi ves a cross-sectional idea 

-+-
8 

Fig . Z.-Here the plate circuit is "split"· (a la Weagant) into its radio and audio 
fr equency components. The tickler coil is fixed and regeneration is controlled by 

t'arying the strength of the feedback current with condenser C-Z. 
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of the t hree-coil unit, The secondary 
coil S is ,,'ound on a length of dried and 
treated cardboard tubing about 4 inches 
in diameter, For utmost efficiency, this 
coil should be wound with No, 16 to No. 
20 wire, spaced by the width of one wire 
and having 50 to 65 turns, depending 
upon the nature of the tuning condenser 
Col. The primary P consists of 5 to 10 
turns of the same size wire, wound on a 
tubing slightly larger than coil S. It is 
simple enough to place three or four 
wraps of paraffined paper over the end 
of coil S and wind P upon it. 

Directly inside, on a slightly smaller 
tubing, the tickler T is placed. This 
consists of about 15 close-wound turns 
of any small size wire, No. 26 to ~ o. 34. 
In this fashion, the coupling between the 
three coils is made close and both coils 
are located at the FILA~IENT end of 
the secondary. Condenser C-2 may be 
of about .00035 ~lFDS. capacity. Choke 
coil X may consist of 100 turns of very 
fine wire, space-wound on a cardboard 
tube about 1 inch in diameter. This is 
not absolutely essential to the operation 
of the circuit, inasmuch as the head­
phones act as an R. F . choke fairly well. 
( 1'\0 by-pass condenser is used). There 
is some body capacity effect in trod uced 
when omitting the coil X, not upon the 
tuning, but upon the setting of condenser 
C-2. A circuit of this cha racter goes in 
and out of oscilla tion smoothly and with 
perfect COlltrol by C-2. The point of 
oscillation may be morc or less c10sel y 

"''';£11 r 

Fig. 3.-A simple modification of the circuit of Fig. 2 for those who wish to experiment 
with an independent form of tickler control, 

approached without necessitating any 
change in the dial setting of Col. As a 
result, tuning dial readings may be 
noted with extreme accuracy and even 
on the shortest \\'avelengths, a dial read­
ing of 9~, let's say, will always be 9~ 
for a given station. 

Experimental Coil 

A SI~lPLER arrangement of the same 
hook-up appears in Fig. 3. Here 

a single coil, having one tap, is employed. 
The coil is 4 inches in diameter, being 
close-wound and having 55 turns in all, 
or space-wound and having about 65 
turns in all. The filament tap F is taken 
at 10 turns from one end, with the grid 
connection at the other end, Thus F 
to G comprises the secondary and is 

tuned by a .0005 ~1 FDS. variable con­
denser. P to F comprises the primary 
and also the tickler. C-2 is a .0005 
~IFDS. instrument also . The phones 
are placed to act as coil X in the previous 
discussion. This is a sure and simple 
circuit for experimentation- one in 
which tuning and regeneration are inde­
pendent of each other. 

The most successful long distance 
receiving set is one where the tuning dial 
may be carefully adjusted by one hand 
and the regeneration dial by the other' 
with complete independence of action. 
No change in the tickler, made to add 
the final bit of sensitivity before the 
faint call letters are distinguishable, 
upsets the \Va velength adjustment already 
made , 

Thirty-one Ways To Prevent Oscillations 
through a small variable condenser (C3 ), 
This is a critical adjust ment for e,'ery 
wa \'elength and therefore demands a 
control dial on front of the panel, but 
it is very effective ancl adds to the 
signal strength and selectivity of the 
circuit. 

FIG.2i. FERRAND SYSTEM. The 
Ferrand system not only suppresses free 
oscilla tions but it also broallens the 
tuning so that as many as six tuned 
stages of radio frequency amplification 
are possible without excessively sharp 
tunin g. By ordinary methods it is diffi­
cult to hanlile two tuned radio stages, 
let alone fi, 'e or six, A resistance (R) of 
from 5,000 to 10,000 oh ms is connected 
in series \\' ith a fixed condenser (K ) so 
t hat a limited amount of current is fed 
back into the grid circuit. The resistance 
damps clown any tendency to over­
oscillate while the condenser (K) stops 
t he plate current and preyents it from 
puttmg a positive bias on the grid. The 
value of ( K ) is 1I0t critical and will 
average about 0 .0001 mf. 

FIG. 28. ROBERTS SYSTEl\1. The 
Roberts Reflex system employs a split 
primary coil which feeds back to the 
grid of the firs t tube (TO t hrough the 
small variable condenser (0.000045 mf.) 
marked (K1), Plat e current passes 
through t he primary half (b ) and the 
grid Current is induced in the half (a). 
The total number of turns in the primary 
is 10, with five turns in each half. The 
secondary (S ) is wound in the usual 

(Collliltlled fro/ll page 12) 

inductive relation to the primary, and 
the detector tickler coil (TICK) is added 
for obtaining regeneration in the detector 
tube circuit (T2); The , 'alues of the 
bypass condensers are given on the draw­
ing, 

This is a very effective means of stabil­
izing a reflex circuit where an audio fre­
quency transformer (AFT) is included 
in the grid return line. Further stabiliza­
tion is obtained by the use of a "c" 
battery. ' 

FIG, 29. BRIDGE BALANCE, In 
this circuit, the grid is balanced by means 
of two small , 'ariable condensers (K1-K2) 
the (-A) line being connected between 
them. \\'hen once adjusted, the con­
densers (K 1) and (K2 ) need no further 
attention on any wavelength, and the 
main tuning condenser is in full control 
of the tuning operations. It is effective 
but somewhat complicated and difficult 
to adjust. 

Grid Neutralization 
FIG, 30, OLD TYPE NEUTRO­

DYNE, In this popular circuit, the 
grid-plate !;apacity was formerly neutral­
ized by the very small neutralizing con­
densers (NC) connected between the 
grids of the t,,'o radio frequency tubes 
(T1-T2) and the detector tube (T3) , 
This was later succeeded by an altera­
tion in the connection of the neutralizing 
condensers ( :-':C) as will be shown in the 
following illustration. 

FIG, 31. ~IODERN NEUTRODYKE 
SYSTE~I. Instead of connecting the 
ne utralizing condensers directly from 
grid to grid as before, one end was con­
nected to a tap pomt (;'\) on the succeed­
ding radio frequency transformer second­
ary. This gave better results and it 
was far simpler to make the neutralizing 
adjustments. The condensers (NC) are 
alljustable and have an exceedingly 
small capacity, a capacity approximately 
of the same dimensions as the grid-plate 
capacity. Once adjusted, they need no 
further attention until the tube wears 
down or until the t ube is replaced by 
a new one, 

This is very effective, but the adjust­
ment should not be made with the in­
ten tion of getting full neutralization. 
Regeneration must not be entirel¥ sup­
pressed, as this destroys the senslti,'i ty 
of t he receiver. 

COILS WITH SELF-CONTAINED 
FIELDS. Excessive regeneration caused 
by stray magnetic fields has been largely 
eliminated by cii-cular coils, thus reducing 
the duty on the stabilizer. However­
this does not eli minate the capacity feed, 
back between stages nor does it affect 
the grid-plate feed-back through the tube; 
hence some stabilization is generally 
necessary to take care of these effects. 
Owing to the fact that such cons are not 
affected by external magnetic fields, 
they are more selective than other types 
and pick up neither external waves nor 
internal strays. 
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DIRECTION 
OF CuRRF.NT 

LINES 

FIG. I 

DIRCCTION 
OF ('uRRElVr 

SHOWING 110W CURRENT IS 
PRODUCED BY INDUCTION 

How Sound Travels 
from Microphone 

to Head phones 
is E~plained 
By Expert 

JUST how the radio program is car­
ried through the ether to the 
millions of listeners is somewhat of 

a mystery to many. There ar~ some lis­
teners who do not care, th r interest 
being centered only upon ho they can 
hear these programs, what ind of a 
receiver is best for t he purpo and how 
much it will cost to install sucJ . receiver; 
but for everyone of this type . listener, 
there are one hundred of the her type 
who want to know all about it ld spend 
much of their time in trying to 1;1 thom the 
mysteries of the art. 

The more study one gives to this sub­
ject, the more fascinating it becomes; 
how sound can be impressed upon the 
diaphragm of the microphone, changed 
into electrical energy and passed through 
thousands of miles of space to be trans­
formed again into the same sounds which 
were produced before the microphone. 
How a wire, placed high in the air and 
connected through the receiving set to the 
ground, can collect enough of this energy 
to be again transformed into sound with 
even greater vol ume than t he original 
sound at the microphone, is one of the 
seeming impossibilities which has been 
achieved by the science of radio. To 
fully understand how this feat is per­
formed, one must refer back to one of the 
elementary laws of electricity which states 
that tiny lines of magnetic force surround 
an¥ conductor through which a current 
of electricity is flowing. 

Kinds of Conductors 

IT matters not whether this conductor 
be a wire with current flowing through 

it, or an insulating medium, such as air, 
which has been broken down by a high 
electric pressure to such an extent that 
electric current is forced through it. 
The blaze which one sees between the 
carbons of an arch lamp is a flow of 
electrical energy made possible by so 
heating the air between the carbons, that 
it becomes a conductor instead of an 
insulator. Here we also find lines of 

The Theory of Radio 
Transmission and 

Reception 
By FRA/VK D. PEARNE 
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HOW DIAPHAAG-M 
SttOULD MOV£ TO 
PRODUCE SOUND 

FIG. Z. 

magnetic force surrounding the flame 
although air is considered to be an in­
sulator and therefore a non-conductor 
of electricity. In any event, when elec­
tricity moves, whether it be a static dis­
charge or current produced by a battery, 
dynamo or any other source, these mag­
netic lines of force will be present. 

According to theory, these lines are 
whirlingaroundthe current, thenumber of 
them, and the distance which they reach 
from the center of the charge, depending 
upon the strength of the curren t . Be· 
cause they surround the current, they 
must be at right angles to the direction 
in which the curren t is flowing. 

For example, if a conductor placed in a 
yertical position is tra \'ersed by a curren t 
of electricity, the lines of force will emerge 
in a horizontal plane. If another con­
ductor having its circuit closed is placed 
near enough to the first one, so that it will 
be within the range of the lines of force, 
then at the time the lines move outward 
or fall back, they will cut through this 
second wire and produce a current in it . 
Such an action, however, only takes place 
while the lines are moving in or out. 

Thus, as shown in Fig. 1, if the key is 
pressed, the circuit is closed and the 
lines come out in circles until they reach 
their maximum position, after which they 
cease to progress outward. If the key is 
released, they fall back again and dis­
appear. Thus they only cut through the 
second conductor while they are moving 
in or out, and the meter in the second 

conductor will only show a deflection 
during this movement, which will only 
occur at the time the circuit is closed, or 
broken by the key. The current 'in the 
second wire is produced by IKD UC­
TIO~. If this second circuit was not 
complete; that is, the electrical path was 
broken, then no current would be induced 
in the second wire because it would not 
have a complete path O\'er which it could 
flow, and the · meter would show no 
deflection. 

Producing A. C. 

\V ITH the circuit closed, however, 
when the lines mon outward they 

cut through the second conductor in one 
direction and when they fall back, they 
cut through it in the opposite direction. 
Thus in one case the current produced 
will be in one direction and with the 
reverse of the cutting the Current will be 
in the opposite direction, so that by 
rapidly closing and opening the key, an 
alternating current will be produced in 
the second conductor. 

-:-
GROiJNO 

c 

DIAPHAAGI1 OO£s N OT HDvE 
UNOER INFLUEJVC'E OF IIAP,OLY 
(l$CIL LATING MlAvF 
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POSITION OF OIAPHRAG-M 
{/JitOER INFLUENC'E: OF' 
RECTlFICD wAvE 

FIG: 0 

So much for the elementary lesson in 
electricity. Let us leave this for a time 
and see ho\\' this principle is used in the 
transmission of energy from the broad­
casting station to the receiving set. In 
the transmitter, large vacum tubes are 
used for setting up a stream of oscilla­
tions. An ext remely high pressure is 
applied to the plates of these tubes and 
the grid and plate circuits are so ar­
ranged that one re-acts upon the ot her 
in such a manner that when this high 
pressure is applied to the tra nsmitting 
aerial, it consists essentially of an altern­
ating current of high pressure which 
alternates from several hundred thou" 
sand to a million or more times in a second. 
Where such high frequencies (number of 
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SHOWINO' flOW THE TINY I'1A(j/>/ETIC LINES OF 
FORCE ARE CAIlRleO THRO/)(jH THE ETHER 8Y 
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RECEIvING SET wATER ANALOGY OF AERIAL CAPACITY 

FIG. 5 

alternations per second) are used, the 
term "alternating" is usually called 
"oscillating." This rapid changing of the 
pressure between the transmitting aerial 
and the earth, sets up a series of strains 
upon the ether, resulting in an electro· 
static wave being set free from the aerial. 

Such a wave is shown at " A" in Figure 
4. The zero line passing through the 
center of the wa ,'e represents time and 
also the zero point from ~\"hich the wave 
rises and falls at each time it changes 
direction . This is rcally what is known as 
the static component of the wave and 
the A:\IPLITUDE of the wave is the 
highest point which it reaches on either 
side of this zero line. 

Now this static component is really a 
series of electrical vibrations which will 
travel freely for great distances through 
the ether, and by referring back to the 
elementary lesson, we must assume that 
each line of this wave is surrounded with 
magnetic lines of force, as shown in 
Figure S. Those lines which represent 
one half of a wave are surrounded by 
lines which are whirling in one direction 
and those on the line representing the 
other half are whirling in the opposite 
direction. So by means of this static 
wave, we are able to hurl these magnetic 

A 

o 

lines through the ether for great distances. 
By again referring to Figure 5, it 
will be noted that the greater the am­
plitude of the wave, the more of these 
lines of force will be carried, and the more 
of them that will reach the receiving 
aerial. The greater the po\\-er applied to 
the transmitting aerial the greater will 
be the amplitude of the wave. To make 
matters easier to understan d, let us con· 
sider that the greater the amplitude 
of the wave, the more of these lines of 
force will travel with it and consequently 
the more lines will reach the receiving 
aerial; therefore, in explaining the theory, 
we will merely refer to the wa ,'e in its 
two components; the static and the 
electro magnetic, Oscillating at such high 
frequencies, and if that part of the wave 
on either side of the zero line could be 
eliminated and only that on the other side 
was left, the time between the peaks of 
these oscillations would be so small that 
we would have practically a direct cur· 
rent which might be indicated by a line 
drawn along the peaks of the oscillations 
on one side of the zero line at " A " Figure 
4, and eliminating the other half of the 
wave on the other side. 

As it is, however, we might say that 
we have two sources of direct current, 

J 

FIG. 6 

one above the zero line and another below 
it, but as they are opposite in direction , 
the direct current effect is zero, because 
one neutralizes the other. This is exactly 
the effect we would get if we connected a 
pair of phones between the receiving 
aerial and ground as shown at " A, " 
Figure 2. The oscillations would be far 
too rapid to ever move a heavy phone 
diaphragm and if they did move it, the 
frequency would be entirely too high to 
be heard by the human ear. 

It should be mentioned here that the 
current produced in the aerial of the re­
ceiving set is induced in it by the .lines of 
force carried by the static component of 
the wave being made to cut through it; 
and naturally the characteristics of such 
a current will be the same as that which 
produced the wave; that is, it will be an 
oscillating current of the same frequency. 
Referring to Figure 2, ("A") shows the 
phone connected in the aerial circuit with 
no result. " B" shows the rapidly oscillat ­
ing wave, changing too fast for the dia­
phragm to follow it. "C" shows the 
construction of the phones with the 
diaphragm stationary and " D" shows 
how the diaphragm should move to 
produce a sound which would be audible 
to the human ear. (Turn 10 page 59) 

RADIO FREQUENCY CARRIER WAVE PROPAGArED THROUGH ETHER BY eqOADCASTING STATIONS 
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o 

SAME WAVE AFTER BEING- MODULATED BY VOICE IMPRESSED uPON THE /'1ICROPHONE DlAPHRAGI'1 

: 
SAHE MOOULArED WAVE AFTER PASSING THROUGH THE DETECTOR SET 

FIG. 4 
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C. Francis Jenkins and the prismatic ring of lens or disk 
u.hereby motion pictures were sent and received by rad£o. 

"Television 
A Fact at 
Last, " Says 

Jenkins 

Tire Maf!.a: iIlP of Ihe llour 21 

It lVow is But a 
Maller of Time 
Before the Latest 
in Receivers-the 
HRadio Vision" 
Outfit, Wi II Be 
in Every Home 

By S. R. WINTERS This photo shows Mr. Jenkins and the mot ion picture proj eCLlng 
machine carrying a scene of a Dutch windmill, the first movie object 

senf and received by radio. 

T HE picture flashed on the screen 
in a motion picture theater is taken 
off and put back on 16 times a 

second, with the human eye unable to 
detect the rapid intermittent changes. 
Similarly, by means of a revolutionary in­
vention of C. Francis Jenkins of Wash­
ington, D. C., motion pictures may now 
come into your home by the medium of 
radio waves, the picture being completed 
with the unbelievable swiftness of one­
sixteenth of a second. 

The first official demonstration was 
given by the Jenkins Laboratories on 
June 13 when the scenes of a dancing 
girl were transmitted to the homes of 
Hon. Herbert Hoover, Secretary of 
Commerce, and Colonel Paul Hender­
son, Second Assistant Postmaster 

General, respectively. The mach ines for 
receiving these moving objects, including 
views on a standard motion-picture film 
as well as the movements of a dancer, 
included a small mahogany cabinet, the 
lid of wh ich contains a miniature screen. 
Besides this there are a small electric 
motor for revolving a combination of 
lens d isk and prismatic rings, and a tiny 
lamp, which flickers one-half million 
times a second . 

Radio and Sound United 

T HIS radio-movie set, of course, in­
cludes a radio receiving outfit, to­

gether with a loud speaker. That is to 
say, radio sound and radio vision have 
been joined together, thus giving reality 
to the term "radio vision II or "television.'" 

For instance, if a broadcast ing stat ion is 
transmitting " movies" taken from a 
theatre motion-picture screen, in the 
event that you are equipped with a 
Jenkins radio-movie set, in order to re­
ceive these pict ures the lid of the mahog­
any cabinet is raised . The lid of this 
small cabinet or box contains a white 
screen upon which the motion picture 
appears as soon as a switch is pressed, 
which puts the instrument into opera­
tion . The closing of this switch not only 
places the radio receiving set in service 
but it starts the electric motor which 
drives the picture-receiving apparatus. 

The mechanism for sending motion 
pictures by radio is not quite so simple 
as the radio-movie receiving station . 
First, there is the conventional motion. 
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picture projector, which may ue found 
in thousands of "movie" theaters. Then 
there is a prismatic ring, which rotates 
in fron t of a lens, the purpose of this unit 
being to draw the lines which make up a 
picture. Of course, a picture is nothing 
more than lights and shadows. In line 
with this disk lens are two prismatic 
rings--a new shape in optical glass­
which in revoh'ing changes the angle of 
the prism. This action distributes the 
lights and shadows that make up a picture 
in successi\'e adjacent parallel lines 
until the whole picture surface is covered. 
The process of sending a motion picture, 
however, requires the infinitesimal tillle 
of only one-sixteenth of a second. 

Obviously, motion pictures as such are 
not hurled through space. The lights 
and shadows constituting a picture are 
first con\'erted into an electrical \-alue or 
current. This seemingly remarkahle 
transformation is accomplished hy a sO­
called light-sensitive cell, which consists 
of a substance (in this instance 
potassium), that actually changes the 
motion picture into an electric current. 
As such it is impressed on a radio-carrier 
wa\-e, which is picked up by the distant 
radio-motion-picture receiving outfit. 
Then, of course, this electrical value has 
to be again converted into a picture 
value. This is done by mechanism simi­
lar to that at the transmitting station; 
namely, prismatic glass rings, an electric 
moto r, and a tiny light, which is ex­
tinguished and lighted one-half million 
times a second. 

'-rUE whole picture surface is covered 
in one-sixteenth of a second; there­

fore, the persistence of vision of the 
human eye is sufficient to obtain a picture 
from the white screen on the lid of the 
cabinet. of the receiving outfit. This 
obviates the necessity of using a photo­
graphic plate. 

" \Vhen the machine is speeded up," 
explains :1.[ r. Jenkins, "until the suc­
cession of lines recurs with a frequency 
which deceives the eye into the belief 
that it sees all these lines all the time, 
then a picture suddenly flashes on the 
white screen in all the glory of its 
pantomime mystery. 

"When to this audible radio,'! con­
tinues i\I r. J en kins with picturesq ue 
r!escripti\-e terms, " we add visible radio, 
we may both hear and see great events; 
inaugural ceremonies; a football, polo , 
or baseball game; a regatta, mardi 
gras, flower festival, o r baby parade; 
and an entire opera in both action and 
music. 

"Educationally, t he extension worker 
in our great universities may then illus­
trate his lecture, for the distant student 
can see as well as hear him by radio. 

"To get pictures by radio, a sensitive 
cell converts light into electrical current, 
and at radio distances changes these 
currents back into light values, and one 
may see the (listant scene; for light is the 
thing of whic h pictures are made, as 
music is made of sound. 

"The attainment of 'television' or radio 
vision, as it is now coming more COI11-

monly to be called, requires that the 
sending shall be from a flat plane, .md 
reception on a flat plane, and a modula­
tion which will give not only the high 
lights and shadows but the half-tones as 
well. 

What the Future Holds 

THESE flat planes may, of course, be 
the focal planes of the lenses employed 

at the receiving station, and from the 
focal depth of the lens at the sending 
station where the picture may perhaps 
be taken from -living actors or from an 
outdoor scene. 

"At the receiving station the flat sur­
face may be a photographic plate, a lvhile 
wall, or a miniature of the I,lsual 'silver 
sheet' of the motion picture theater. 

"When the 'teloramaphone' (name 
given radio vision mechanism) IS made 
generally available, then pictures at the 
fireside sent from the distant world 
points will be the daily instructional 
class; and the evening's entertainment; 
and equally the long day of the sick and 
'shut-ins' will be more endurablei and 
life in the far places less lonely, for the 
flight of radio is not hindered by rain or 
storm, or snow blockades." 

i\Ir. Jenkins, whose ingenuity is re­
sponsible for this almost incredible scien­
tific achievement, about thirty-five years 
ago in vented the motion-picture project­
ing machines that are now used in 
theaters all over the world. For this 
lasting contribution, he Was awarded a 
gold medal by the Franklin Institute. 

The daburate trtlnsmilting apparatus necessary UJ send movies over the radio waves is shown above. It is a scene from Mr . Jenkins' 
laboratory, which has been the home of these remarkable developments during the past year . 
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Unique Map 
Waves 

SCALE. MILE.S 
500 ? 2.\00 

APPLIES ~LYlt) DISTANCES fRCM 
SOIENECT"Dy,oe8E.TWHN POINT.5 
Q?I UNE THROutlH :;cHE,.;Et.TADY. 

I F YOU ha,'c c\'cr tricd to figurc thc 
dista~cc bctwecn. anr pOi'.lt in ~orth 
America and a city In ASia or South 

Africa, making duc allowance for the 
cur-:ature of thc carth, you will apprc­
ciatc this distortcd map which was drawn 
for the con ycnience of radio engineers of 
thc Gcncral Electric Company in intcr­
preting transmission tests 

I t is known as an "equidistant zenithal 
projection," which means that yo u don't 
have to resort to sphcrical trigonometry 
or a slide rule to get cithcr dircction or 
distancc bctwecn two points on the face 
of the earth, one poin t of which is the 
center of the map. 

This map is drawn with Schencctady as 
a ccnter and all measurements, to be 
accurate, must be from or to Schenectady. 
An entirely differcnt distortion would be 
produced if thc map were drawn with 
London or Melbourne as a centcr. 

Shows How Far Radio 
Travel 

By \\1. T. M EEN AA1. 

The projection has thrce main uses. 
First, it gives the straight linc distance 
between Schenectady and any other 
point on the earth's surface. This is 
obtained by measuring the distance from 
Schenectady to the point in question and 
converting this measurement in inchcs 
into milcs by means of the scalc at the 
bottom of the map. 

The map is valuablc, in the second 
place, as it shows thc naturc of thc intcr­
\'ening territory between Schenec.tady 
and any other point. This is highly 
important for thc radio cngincer, for, 
as is well known, the distance o,'er \\'hich 
radio signals can bc transmitted depends, 
among other things, on the nature of 
intervening territory; that is, whether 

it is land or watcr. Distance t ra nsmis­
sion ovcr territory three-fourths of , hich 
is water and onc-fourth land is not so 
d ifficult as transmission Over the same 
distance thrce-four ths la nd a nd onc­
fourt h water. 

In the third place, the map gi"es the 
exact bearing or direction from Schencc­
tady to any other point on the earth 's 
surface. This bearing is obtained by 
extending a straig ht line through Schc­
nect ady and the point in ques tion to thc 
scale on the periphery of the map which 
reads dircct ly in degrecs. It would not 
hc supposcd, for cxample, t hat rad io 
signals from Schenectad y wou ld t ravel 
within a fcw degrees of t hc north pole 
to rcach Manila. 

Thc a \'crage person would not expcct 
a radio wa\'c, traHiing in a straigh t linc 
and the shortest dista nce to Calcutta, to 
t ake a north-easterly route. 
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Long-Range Daylight 
Radio Succeeds 

What the Broadcasters are Doing 

F irst Results oj MacM illan's Ex­
peditions to the Arctic Really 
Prove Value of New Theory; Voice 
Re.:eption Also Tried by An1ateurs 

john L Reinartz , operator of the MacMillan Arctic EIpe­
dilion ... on board the ... chooner "Bowdoin," ... itting at his 
short wave transmitter which is now crui ... ing the polar re­
gion.... It i ... from this cabin that the radio fans of the world 
are receil,ing messages from the greatest of all Arctic uplor-

REPORTS recei\'ed daily from the 
l\Iac~lillan Arctic E.xpedition. by 
amateurs at vanous pOints 

throughout the country reveal the fact 
that daylight reception at long range has 
been proven an outstanding success. 

The Reinartz short wave c i r cui t 
marked a new era in radio engineering 
success and opens the way to enter 
t he icebound Arctic Circle wit h greater 
safety during their long daytime of six 
months. 

Long wave apparatus is also being 
carried by the Mac:\1 iIlan Expedition 
and has thus far produced satisfactory 
communication during darkness or night 
hours, but during the 
daytime only short range 
communication could he 
established. 

U. J. Herrmann re­
ports that the S. S. 
Peary received "voice" 
from amateurs located 
in the States of Alabama 
and Florida. Amateurs 
who constructed short 
wave recei\'ing sets and 
tran!';mitters from the 
d iagra m s of this low 
wave circuit report pick­
ing up messages at var­
ious intervals from the 
Peary and the Bowdoin 
signed by ~lacl\lillan . 

checkup on what may be termed con­
sistent communication, which will then 
afford engineers a more comprehensive 
series of tests upon which to base their 
final conclusions. This will be followed 
by further tests on the part of the flyers 
who will leave the advance base and ex­
plore the unknown area which is expect­
ed to develop the discovery of a new con­
ti nent. 

The Navy-MacMillan-Zenith 
Radio Controversy 

M UCH publicity has heen given to the 
1 recent Navy-:\lacMillan Zenith con -

ation parties . 

troversy concerning the ~lacMillan Arctic 
Expedition sailing from Boston and 
Wiscasset without the Navy Department 
radio apparatus being carried and which, 
it has been said, was contrary. to Sec­
retary of the Navy Wilbur's instruction. 

H. H . Roemer , associated with Com­
mander l\lcDonald's company of Chicago, 
gi\'es out the following statement: 

"The entire controversy, if it may be 
termed as such, grew out of a misunder­
standing during a time when confusion 
pre\'ailed at both Boston and Wiscasset 
when the S. S. Peary and schooner Bow­
doin saile(1 for the Arctic. 

"It was understood by Commanders 
MacMillan and McDon­
ald that the Navy ap­
paratus formerly used on 
board the U. S. N. S . 
S. Florida was to be' car­
ried by the Expedition 
as an additional meas­
ure of safety to the mOen 
-but, it was also un­
derstood that the Rein­
artz ~short wave trans­
mitting and receivi ng 
apparatus was also to 
be included . 

By the first of August 
the Expedition was to 
reach and establish its 
principal base at Etah, 
Greenland. Further ex­
perimental work On both 
apparatus in communi­
cation with the Unite(1 
States will re\'eal a closer 

Commanders MacMillan (right) and McDonald (left) hold their last conference 
a t Sydney, N . S., on board the S. S. Peary, prior to their long trek into the 
Arctic. McDonald, in command of the Peary, will follow a COUrSe best suited 
to her size and construction, while MacMillan will direct the course of the 
schooner Bowdoin likewise. The two ships will separate until they reach their 

"The high power low 
frequency apparatus 
operating on 425 meters 
will function in daylight 
between the exploring 
parties when not far 
apart. But, on the other 
hand, the short wave ap­
paratus, already a proven 
success in long range 
daytime reception, wilI 
carry farther and it is 

main base at Etah , Greenland. (Turn to page 62) 
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Presenting 
Original 

What fhp Broadcasters are Doing 

Radio's Most 
Progral11! 

Jimmie Wilson's famous KFRU Catfish String Band presents a program 
every Tuesday evening by remote control from the banks of the old Pole 
Cat Creek about four miles from the station, and if you listen in on this 
program, you will hear the most unique and original presentation possible. 
For instance, you will hear the big bull frogs, the little frogs, tree owls, 
crickets, whip-poor-wills, hear the coffee boiling, hear the fish frying, 
and all of the different sounds natural to a real Summer-time fishing trip. 

Different , eh? 

25 
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An INSPIRATIONAL Studio 

At the r ight is an 
artist's conception 
or the beautirul ar­
rangement of Zen­
ith's new WJAZ 
studio in the Straus 
Building, Chicago 

By GALE HENRY 

Environment and Atmosphere Are Embodied In 
Elaborate New Studlo Just Opened by Statton 
\YI JAZ in Chicago; Impressive Scenlc Effects Used 

T HE aho\'e picture illustrates one 
section of the new Zenith Broad­
casting Station, W] .-\Z, located on 

the twenty-third floor in the to\\'er of 
the new Straus Building, C hicago, Ill. 

.. Retter hroadcasting hegins with 
hetter studios and that means endron­
ment and atmosphere"-said E. F . 
:\IcDonald, President of the National 
Association of Broadcasters-" and we 
propose to prove the point." 

Thus far quality reception has been 
consid('red purely a matter of acoustics, 
and with no thought of the more import­
a nt question of environment essential to 
the a rtists' inspiration and atmosphere to 
excite quality rendition. 

\q.\Z ahandoned completely the 
standard heavy dull drapes prevalent in 
almost a ll studios and through the 
country 's highest rated acoustic and 
electrical a uthorities, have o vercome all 
ohstacles of echo a nd sound rehound 
without t he use of t he dra pes and aCCOln­
plished the one remaining necessity­
local color and atmosphere. 

Before entering the studio one comes 
into a reception room of unusually large 
dimensions--set with cos tly tapestries 
and carpetings a nd set in periorl furni ­
tllre. To the right is a n artis t ic archway 

within which a massive ar t metal gate 
fills in the enclosure. Flan ked on either 
side hy sm:lller archways are wrought 
iron gratings, beneath which artistically 
huilt-in benches are positioned, this rOom 
heing given over eXClusively as a lounge 
for visitors and ar t ists. 

Passing through a great archway and 
into the studio proper, one first comes 
upon a great wide veranda-giving the 
impression of having left the drawing 
room of a chateau and out into the 
garden . 

Here the visitors are seated in exquisite 
lawn furniture and apart from the artists 
in the garden beyond. The studio 
proper is, in a sense, a garden surrounded 
hy a massive wall with grilled openings 
and great gateways o verlooking a vast 
area of country heyond, accomplished by 
ce rtain scenic effects. 

In the center stands a massive art 
fountain of stone which adds a touch of 
realism with its tiny spray of water 
noiselessly sparkling and enlivening the 
Japanese goldfish within its spacious 
reservoir . 

The ancient tiled flooring is here and 
there offset· by an occasional stone seat 
or other appropriate settings, all of which 
lends a touch of ancien t days and a silen t 

efTect that plays upon the elllotions. 
\v]AZ, hO\\'ever, has not left any 
details to the artists' imagination. 
Elaborate electrical apparatus ingenious­
ly concealed throughout the entire 
setting of hoth the garden and the veran­
da is operated hy the property man in 
charge of lighting from his station, which 
is also hidden from view, hut from which 
he can sec the entire performance . 
Automatically controlled lighting appara­
tus is positioned scientifically to produce 
certain perfect effects- the operator 
follows the theme of the selection being 
broadcast, and with flood lights, fadeins 
and fadeouts, he produces the effect of 
sunrise, sunset and moonlight as in day 
and night-and likewise the calms and 
storms-a1l witli such faithful effect and 
reality as start the emotions and inspires 
the artist's greatest effort. 

One can readily picture the effect upon 
the artist as he feels the rLchness of such 
environment and is carried alo ng with 
the theme of his role by the effect of such 
surroundings and lighting which so faith­
fully follow his emotions, while he also 
feels the intimate closeness of an audience 
actually sitting hefore him, midst all the 
rich ness of an ancien t veranda and 
garden. 
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How Radio 
IS Breaking 
Down Rural 

Isolation 
By A. C. E. 

SCHONEMANN 

RA 0 lOis bringing 
about a social rev­
olution in the Unit­

ed States, and there is no 
place where this is more 
apparent than on the farm. 
The farmer's life has been 
brigh ten ed, liis in terest has 
been increased and every 
member of the family circle 
has been enriched as a 
res ul t of radio. 

Of the half million or 
more radio sets being used 
on the farm today, most of 
them are home made. 
Some are crystal sets, and 
while there are a few with 
more than three tubes, t he majority possess 
between one and three stages of ampli­
fication. 

The interest in radio on the part of 
t he farmer has been brought abou t largely 
through his own elTorts. He has found 
in it a long sought opportunity to cancel 
the isolation t hat surrounds rural life. 
I n radio he has an ally because through 
it the family relationship becomes greater, 
and con seq uently there is a common 
interest in the evening program, as it 
comes after the supper hour out of the 
night, via the loud speaker. 

Regardless of the likes and dislikes on 
the part of the rural household, there is 
an appeal back of radio programs that 
extends from one end of the family to 
the other, and as a result radio has be­
come firmly intrenched in the affections 
of young and old on the farm. Every­
One, with all the diversity that taste 
can offer, has some feature that carries 
an appeal, and it is variety coupled with 
the personality back of the human voice, 
that has made radio something more than 
a passing attraction to the farmer. To 
him it is an hour of relaxation when the 
sweet amenities of t he family are in ter­
mingled with the delightful and pleasing 
entertain ment that radio provides. 

How the Colle~e Helps 

lfO\\'A State College, which is located 
JL in the heart of the corn belt near 
Ames, Ia., has been a sort of evangel in 
carrying to the farmers of the ;'\iississippi 
Valley a sense of appreciation of radio. 
Before the war weather reports were 
broadcast from the college and during 
the last few years the scope of its work 

The insert at left shows Prof. D. C. Faber, director of the engineering 
extension department at /\/lI(,S (fa .) College. He has charge of the 
short courses in radio at the college, which maintains Station \'('01. 

The neat room in the picture above is the operating room at WO I . 

as applied to b ro a d ­
casting has increased 
until today Iowa State 
College operates Station 

\VOI, which is a farmers' station, not 
only in name but in fact. 

WOI is maintained for the farmer by 
men who have had practical farm exper­
ience. Further proof of the farmers' 
hold on WO[ is that it functions daily 
"out where the tall corn grows" in central 
Iowa. Here farming and the kindred 
subjL'Cts that make for its success are 
ta ught and exemplified on a scienti fic 
basis. 

The Iowa State Co[Jege not only broad­
cast;; for the benefit of the farmer, but 
it s,.onsors ye:uly a short course for 
Iowa radio amateurs. Further, it has 
provided a course in radio construction 
which has enabled the farmer and espe­
cially the boys and girls on the farm to 
build their own sets. 

T he studio of WO[ is tucked awayon the 
third floor in a brick building adjacent 
to Engineering Hall. 

As is true of most studios, simplici ty 
prevails at WO r. Heavy, gray draperies 
hang from the walls; there is a piano, 
several pieces of furniture, two micro­
phones, a reception room and apartment 
which con tains the ele~trical equipmen t 
of the station. 

There are nO great steel towers carry­
ing the aerials of WOI, which has a 
wave length of 270 meters and power of 
500 watts. The electrical engineering 
department of the college, whose melll­
bers designed, built and lIOW operate 
the station, have ut ilized a gigantic 
water tank which is located opposite the 
engineering building and a massive 
smoke stack situated 150 yards or more 
south, as towers far the aerials which 
carry the lead-in wires to the studio. 

T ilE programs of Station \\'01 are 
prepared by a committee <Ira wn frolll 

the faculty of Iowa State College, and 
since the opening of the station in l\Iay, 
1922, schedules have been planned and 
carried out with but one thought in 
mind- the farmer. His problems an II 
his needs have been gi \'en first considera­
tion, the idea of the program committee 
being to make WO[ an indispensable 
factor to the farmer in his work. 

That WO[ has carried the gospel of 
good fanning via the ether to the farmer 
is evident from the thouSlnds of letters 
that are received weekly from every 
section of the United States. While 
the greatest range of WO [ has been 
3,100 miles, and its programs have been 
picked lip in Alaska, Samoa, Porto 
Rico and New Brunswick, the real inter­
est in Iowa's 100 per cent farm station is 
in the Mississippi valley, where the 
various market reports and seasonal 
lectures are followed closely by the 
farmer. 

The week-day schedule of WOl in­
c! udes th ree wea t her reports presen ted 
at 9;30 a. m., 12:30 p. m., and 9:3D p. m. 
Another daily feature is the market 
reports, inel uding grain and livestock; 
also various crop bulletins (state and 
national) together with lectures which 
are given by vario us members of the 
faculty at Iowa State College. 

The lectures are presented in a series. 
They are educational and calculated to 
appeal to the farmer who operates on a 
large scale, as well as the man who main­
tains a garden in the back yard. Twice 
each week there are programs of music, 
One evening \Jeing devoted to t he works 
of the masters and the other is given 
over to the presentation of popular llIusic . 
Another feature sent Ollt from \VOI 

(Turn 10 page 63) 
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Everyone Tunes in California- B ecause 

Distance by Radio Lends 
Enchant111ent! 

By DR. FRANK L. POWER 

HOLLY\\iOOD and Los Angeles 
continue to en tertain radio fans 

. all over the country with breezy 
chats from prominent film people and 
tuneful melodies from stage and screen 
stars who are fort unate enough to have 
the necessary talent. 

Probably _the radio programs from 

Sylvia Breamer. talented film 
star. who has been charming 
the fans for years. has been 
discovered to have a "silvery 
voice" for radio. As a result 
.he is in demand throughout 
California. She gives pl~a5-

ing. interesting talk • . 

Southern Cal­
ifornia are no 
better than 
those in other 
parts o f the 
country, but 
distance al­
ways lends 
enchantment. 
Then, too, so 
many radio 
enth usiasts 
are movie 
fans, also, 
that there is 
an added in­
centive to 
listen to radio 
programs 
from the Pa­
cific South -
west. 

There's talented Sylvia Breamer. well 
known film star, for instance , who al­
ways enchants radioland with her silvery 
\'oice and she ha3 taken part repeatedly 
in the film star program which the 
Wampus. official movie organization, 
presents on alternate Wednesdays from 
9 to 10, Pacific time, at KFI. 

Then, again, there's Lucille. who made 
countless friends in radioland by her 
singing, and hundreds who heard her 
sing have been to see her dance , \"hen 
radio is developed to the extent wllere 
you can actually see the performers, then 
Lucille will receive many more applause 
ca rds. 

:\Iost people do not know it, but H azel 
Brewster, famous harp soloist, is a sister 
of Victor Schertzinger, film director and 
composer of many popular song hits, the 
best known of which is ":\1 archetta. " 
Ha zel Schertzinger Brewster has taken 
part in many delightful musical hours 
from KHJ and K f I. 

Stedman Gives Plays 

M ARSHALL Stedman, dramatic read-
er, has a ppeared at all of the radio 

stations in Sout hern California during 
the last three years, a nd his radio plays 
have won for him hearty applause cards 
from all corners of the globe. 

With t he erection of KF WB , owned 
by \\' arne r Broth ers motion pictu re 
studio, the raging controversy about 
radio displacing the fi lms has received a 

sad jolt. There can be little doubt at 
this time but that radio will supplement 
and not displace the films, just as radio 
supplements the newspapers but does 
not displace them . 

Carey Wilson has been giving a series 
of twelve radio talks on scenario writing, 
and he has this to say of the situation: 
"Radio does not endanger motion pic­
tures any more than the present ten­
dency toward short and skimpy skirts 
endangers the cloak and suit industry." 
\Vilson, now scenario editor for the huge 
combine of Metro-Goldwyn-Mayer, has 
been in his chosen field for twelve years. 
He is the author of the "Ben Hur" 
scenario, "He Who Gets Slapped," and 
others, and speaks with considerable 
authority, ' 

Another radio enthusiast in the ranks 
of the film industry is Milton Sills, who 
never misses an opportunity to give a 
little radio chat, When he was elected 
King of the Raisin Festival at Fresno, 
he accepted via radio, as did Lew Cody 
when he also was "King for a day." 

Out in Hollywood, both KNX and 
KFWB are essentially film fan stations. 
In Los AnJcles, KFI has the majority of 
movie celebrities On its programs, with 
KHJ a close second. 

Bridging the Gulf 

NATURALLY, the broadcasters of 
California during the past few 

months ha\'e been wondering with what 
success their offerings have been trans­
mitted to the East. Se\"eral broadcast­
ers have become discouraged and have 
claimed it was well nigh impossible to 
bridge the Rocky Mountains during the 
time when Static was at its worst. 

So the surprise was most welcome when 
it was announced that several California 
radio stations which had trouble in being 
heard in their own neighborhoods were be­
ing received duringthewarmthof Julywith 
clear loud 
speaker vo 1-
ume, as far 
East as Chic­
ago, 

That is 
quite an ac­
complish ­
ment , al­
though the 
t ype of circuit 
used had just 
as much to do 
with the rec­
ords reported 
as did the 
power of 
the transmit­
ting station. 

MllnbaU Stedman. dramatist. 
bas cbarge of radio playlets 
which he produce. regularly 
from mOet of the Southern 

Calilomia .tatiaDL 

Out on the West 
Coast There's No 
End to Supply 
of R adio Talent 

Lucille. from the Turkish village in Los 
Angeles, has made a host of friends through 
California radio stations . Those who 
liked her entrancing voice were naturally 
agreeably surprised when they went to 
the '"Village" and saw her in real life-

all ··dres.~ed down" 'n everything! 

The annOuncement that California \vas 
"coming in" with loud speaker force be­
yound the Rockies was spread a)1 over 
the Coast, and as a result the old inter­
est in broadcasting is being revived. It 
might just as well be Winter-time, judg­
ing from the number of applicants ap­
pearing at stations daily. 

Recently several Eastern broadcasters 
decided to entertain the feasibility of 
broadcasting cnminal and civil court 
trials by radio. Such a storm of protest 
greeted the rroposal that it was hushed 
down before a plan could be matcr~a ' ized , 

However, when it was learned thai 
":\Iary and Doug" of movie fame were 
going to testi ~y in a kidnaring trial 
in Los Angeles, the Coast stations were 
besieged with requests to put their testi­
mony on the air. The same reque~ts 

were sent in at the opening of several 
other trials in California. of more or less 
importance. 

Which all goes to prove that distance 
does lend enchantment, if it's by radio . 
and if the broadcaster is' assured he's 
bridging the great open ethere<H spaces. 
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Capturing the Artistic Spirit of France 

"Get away from me, boys, you b.;ther me!" 
made Clyde Hager. shown above. famous at 
WQJ. Chicago. Now he's equally famous 
as director and eccentric announcer from 

WMBB on the Trianon. Chicago. 

WORLD'S :'tlost Beautiful Ball­
room" (that's saying a mouth­
ful, isn't it?- but it's true) is 

the meaning of W:\IBB, the radio station 
on the Trianon Ballroom, Chicago, with 
which all mid-west radio fans have be· 
come familiar . 

It's the home of Clyde Hager, the 
famous street fakir, and Dell Lampe and 
the Trianon Orchestra, of "Little Orphan 
i\nnie ," "Uncle Tom's Tunes," the 
"Bandelero," and the most delightful 
entertain ment that a fan has ever tuned 
his dial to. 

The Trianon ball­
room, with its won­
derfu I eliptical dance 
fioor, and magnifi ­
cen t decora tions and 
appointments, i .. 
one of the most 
famous ballrooms in 
the world, and has 
made C.h ic ago's 

-south side reno" ned. 
The owner is An­
drew Karzas, and 
on Cottage GrO\'e 
and 62nd street , 
where it is located, 
the magn ificen t 
pleasure palace rep­
resents a dream 
come true . 

i! _ .. _. 

Fine 
Programs 

from WMBB 
Carry Hint of 

Old-World 
Romance 

By 
MILTON 

LIEBERMAN 
ing picture homes. It was the Wood· 
lawn Theatre, and made of much more 
than seats and a screen. It was built 
with a grandiloquence of architectural 
execution, with famous paintings on the 
walls, and a unique lighting system, and 
frescoed ceiling. 

His Dreams Visualized 

WITH prosperity came new dreams, 
and the Trianon followed, designed 

after the st Ie of the famous French 
Trianon, the pleasure palace of Queen 
:\Iarie Antoinette, built by Louis XVI. 
It cost over a million dollars and is more 
magnificent than its prototype in France. 
And upon this palace of ballroom gran­
deur Was cc,nstructed W.M BB. 

]. B. Lampe, director of the T rianon 

Equally adept at classical or popular airs­
is M iss Haul 0' Neill, the lass f rom Erin 
who enjoys the posit ion as slaff soprano for 

WMBB. 

Orchestra, is director of the radio station, 
and Clyde Hager is announcer. Clyde 
Hager was taken from \\'QJ, where he 
entertained with Jerry Sulli,·an. His 
street fakir dialogue, in which he takes 
the part of a curb vender, selling a gen u­
ine rubber garter, and continually warn­
ing the crowd: "Keep a way from me boys. 
you bothah me!" brought him great fame 
at \\'QJ and he frequently repeats it at 
W:'IBB, to the delight of the listeners. 

\V 1\1 B B, although located on the ball­
room, broadcasting some of the finest 

jazz music which 
Dell Lampe and the 
Trianon orchestra 
can ~ive, has also 
hecome famous for 
its classical and 
semi-classical music . 
The classical por­
tion is gi ven b y 
Armin F . Hand and 
the Woodlawn 
Theatre concert or­
chestra which 
broadcasts by spe­
cial wire from the 
\Voodlawn, about 
three blocks away, to 
W:'I BB. The Tria­
non ensemble also 
takes part in the 
classical programs. 

:\Iany years ago 
Andrew Karzas 
came from Greece, 
with a great deal 
of money to make, 
and \'ery little in 
his exotic jeans. 
But it wasn't long 
until he built the 
first theater which 
healded the era of 
the gorgeous mov-

The Trianon Ensemble is shown abot'e in a jazzJul mood. but jazz by no means controLs 
their repertoire. They may be heard nightly in varied offerings from the "World's Most 

BeautifuL BalI-room:" 

" Little Orpha n 
Annie" has become 
a popular feature . 
It was inspired by 
Gray's cartoon in 
the Chicago T rib­
une , which t ells the 
story of the little 
orphan of poetical 
fame, who "h a s 
come to our house 

(Turn to paKe 6i!) 
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A Girl Reporter-Announcer Speaks Up: 

RADIO IN DAYS OF YORE 

E VERY so often 
somebody feels 
it his bounden 

duty to come forth 
and announCe sagely 
that radio is in its in­
fancy. 

I don't know 
whether people say 
this because they've 
studied the matter 
and ha\'e really estI­
mated radio's POSSI­
b ilities , or whether 
they say it simply to 
ha \'e something with 
which to set their 
tongues in motion. 

Anyway, it strikes 
me that the phrase is 
getting a bit time­
worn. Radio may not 
have reached matur­
Ity as yet but it does 
seem to ha\ 'e at least 
got out of rompers , 

", , . 

I dieln't happen to 
be t he first radio ed i­
tor and announcer 
in Memphis . A 
young man by the 
name of Coyle Shea, 
acknowledged one of 
the shining reportor­
iallights In our office, 
had the job for the 
first four weeks. At 
the end of that ti me 
he came into the office 
and announced to the 
publisher, editors, re­
porters, copy boys 
and the world at large 
that he 'd be blamed 
if he were going to 
chase radio talent all 
day and then run out 
to the studio at nigh t 
and tell bedtime stor­
ies to the kidrlies. 

A hasty survey of 
the rest of the staff 
was taken. Somebody 
had to be gotten in a 
hurry and nobody 
wanted the job. At 
last the eye of the 
managing editor fell 
upon me. I was the 
only woman on the 
staff and, I might add, 
the last resort in this 
time of trouble . 

It has been almost 
four years since I was 
radio editor, program 
director, studio man­
ager, chief announcer 
and general rousta­
bou t for t he fir s t 
broadcast station in 
:\lemphis, Tenn . As 
I compare that fir!"t 
station \\ith the ones 
that are now in use , 
it seems to me that 
there is norhing that 
has grown faster than 
radio in the last four 

Gwen ~ agner, write r of this art icle, f ttrn ishes the abol'e p icttlre as ample proof 
that she was " E veryth ing and a liltle more" in the early (andfeu') days of WPO, 
Memphis, T enn. \¥lhen she wasll't announcing she Il'asdoing 1,001 olherth ings, 

The managing edi­
tor advised me to takl' 
the job. He pointed 
out that I would not 
only meet the musical 

a fell' of u·h Ich are expla ined ill thiS amusing article. 

\'ears unless it be that eminent actor , 
~1 r. Jackie Coogan. 

The present-day radio stations have a 
staff of anywhere from 10 to 35 indi­
viduals. Our staff in those days con­
sisted of t wo. :\1 y only assistant was a 
young chap by the name of Percy Root , 
who took care of the mechanical end of 
the station at night and, during the day, 
worked at something else, I don't remem­
ber just what. 

So Little To Do! 

l~OR myself, I worked during the day 
as reporter on the newspaper which 

sponsc.red the st a tion . In addition to 
my general assignments, I wrote all the 
material for the radio column, engaged 
t he radio ar t ists and arra nged the pro­
grams. At night I went out to the studio 
and broadcast. 

I'm not trying to steal anybody's 
thunder by boasting a bout how much 
work Percy and I could do. I'm merely 
pointing out that radio stations have, in 

BY G\V'EN \'V'AGNER 

t he space of a few years, grown to where 
they require a staff of from 10 to 35 
people, whereas in the beginning two 
could handle the work pretty easily! 

These present-day studios have veh'et 
hangings, deep, rich rugs, Baby Grand 
pianos, pipe organs, period furniture and 
a general air of elegance. Our station 
had none of these things. It was located 
in a stock room of the wholesale accessory 
house which proyided our broadcasting 
set in return for publicity. We didn't 
have any rug on the floor . \Ve didn't 
have any velvet hangings. All we had 
was a counter upon which our broad­
casting set stood, an upright pia-no, a 
phonograph and a big horn. It was 
through the horn that we broadcast. 
Sometimes we had enough chairs to 
seat all the people who were kind enough 
to come up and appear on our programs, 
but more often we didn't. 

elite of the city but that I also would 
have SlO added to my weekly salary. 

The musical elite didn't interest me but 
the $10 did. I took the job and thus 
became (as I was later exploited). "the 
second woman announcer in the United 
States and the only one in the South ." 

To this day I can't figure out how I 
eyer got up nerve enough to stand in 
front of that gigantic horn for the first 
time and talk to what I fondlv believed 
were millions of people. Had I kno\\'fi 
then what I did later, I certainly should 
not have been so perturbed. Our lis· 
teners could not have numbered more 
than a few thousand. The ones who tried 
to listen in on us and failed probably 
numbered more . 

At first I didn't have much trouble 
getting talent. Folks were curious 
about radio. A good many of them were 
anxious to try it. What ruined us, 
though, was that the voices weren't 
received as they were sent out. In some 
cases I was glad they weren't. I can 
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remember programs when I all but 
prayed that the set would break 
down and I 'd have to call off the 
events. In t hose days we didn't have 
the time, much less the nerve, to give 
trial performances. We simply had to 
depend upon what somebody said about 
Mrs. So-and-So's ability. 

Wotta Life! 

THE people who sang for us got it into 
their heads that if the horn were 

tipped a certain way their voices wou ld 
go out better. Personally, I don't 
believe that anything but a compll'te 
new broadcasting set would have done 
any good. Nevertheless , Percy would 
tip the horn this way and that and the 
singers would teeter back and forth on 
their heels as they took their high notes 
or their low notes and it was pretty 
good fun to watch even' if it didn't have 
any effect upon the way the voice was 
going out. 

"Good-evening'" I would announce 
brightly, "This is radio station WPO 
broadcasting a program," etc., etc . 

They used to tell me that the "0" 
sounded like a long drawn-out "vuw" 
coming through the air; something the 
way a dog howls at the mOOn. 

If any present-day radio station would 

Gwen's manuscript was shown 
to Fred Hill, who has charge of the 
technical department of RADIO 
AGE, to see if he could better the 
two-people record in the operation 
of a broadcasting station. 

Fred came back with his exper­
ience in the early days as the Owner 
of station WHAO, at Savannah, 
Ga., where he performed the follow­
ing functions: Owner, engineer, 
annOuncer, press agent, chauffeur, 
answerer of telephone, recipient 
of liq-- and conductor of the 
original" night-hawk session" which 
went on the air from WHAO sev­
eral months before Leo Fitzpatrick 
came on with WDAF. 

dare broadcast the programs that we 
used then, it would be run off the air in 
a week. I do not mean that we d id not 
have any good talent. We did, but, as 
the late Bert Williams used to say about 
money, what we had was good but there 
didn ' t seem to be enough of it. 

I have before me a copy of the news­
paper contai ning a story about our sta­
tion and also the first program that was 
broadcast from it. The story lays much 
stress upon the "modern equipment" 
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of our station. Also, much seems to be 
made of the fact that we were broad­
casting upon a wavelength of 360 meters 
and that we could be heard within a 
radius of 300 miles . The program reads 
as follows: 

7 p . m.-Baseball results. 
7 :05 p. m.-News brevities. 
7 :20 p. m .- Cortese Bros. on harp 

and violin . 
7 :50 p . m.-Bedt ime story. 
8 :10 p. m.-Selections on the reproduc­

ing piano. 
8 :30 p. m.-New records on the phono­

graph. 
From this you can see that a large 

part of our programs was taken up with 
selections on the reproducing piano and 
records on the phonograph. I can remem· 
ber working my self into a terrible state 
of nervousness one night because the 
music house which furnished the piano 
roll s and phonograph records had for­
gotten to change them and we had to 
give t he same program that we had 
broadcast the night before . 

After our station had been in operation 
several months, the other afternoon 
newspaper' started a station. They 
profited by our experience. They fitted 
up a beautiful studio with thick rugs 

(Tnru to page 65) 

{nterior of the radio broadcasting station at WGY, Schenectady, N . Y ., one of America's most up-to-date radiocasts . Compare this 
eqllipmeflt with Miss Wagner's "up-to-date" station of four years ago- and note the advance in radio during its comparatively small life. 
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Radio Age Contest Starts with Rush! 

NEW PRIZES ANNOUNCED 
T hree A ero Coils to be Awarded Winner 

of Subscription Contest Ln September; 

W inners of August Contest to be Named 

A LTHOUGH at the time this is 
ft being ~\'ri tten concrete results fro~ 

the prize contest announcement In 

the August issue have not fully material­
ized, nevertheless we are banking strong 
on the energy and persistence of those 
enthusiasts who have started off on the 
contest. 

On account ofthe fact that material for 
publication in our magazine has to be pre­
pared so far in advance, it does not seem 
possible to get into the September issue 
much data on the activity of contestants 
for the month of August. However. we 
will do our very best to print the results 
as quickly as possible. 

As previously announced. the first 
prize for the radio fan sending in the 
largest number of annual subscriptions 
during the month of August is a .0005 
mfd. Ultra-Lowloss Condenser made by 
the Phenix Radio Corp. I t is pictured 
on page 1 of the August issue of RADIO 
AGE. The second prize is .a year's sub­
scription to this magazine and the third 
prize a six months' subscription. 

For September the first prize will be 
a set of three Aero Coils inanufactured by 
the Henninger Radio :\Ifg. Co., of Chi­
cago, Ill. These coils are air spaced and 
well built. The second and third prizes 
will be the same as for August. 

No Summer Slump 

THE August number, which probably 
astonished you with its vast blue­

prin t section, marks a new milestone in 
the journey of RAD IO AGE toward 
higher levels in the radio publication 
field . That number shows both our 
readers and our advertisers that the deep 
declivity formerly noticed in Summer 
radio has been bridged and that instead of 
the proverbial Summer slump, radio 
activities go ahead just the same. The 
bulk of correspondence in the Dial 
Twisters and the Pickup and HookUps 
Sections show that our readers are not 
allowing Summer static to interfere 

Ln N ext Issue 

materially with their pleasure. Some of 
the DX lists sen t in during June and July 
would have been considered impossible 
two years ago. The increase in power of 
the many stations has broQght the 
signal strength aboye the static level. 
Everything points to much better Sum­
mer conditions than ever before en­
countered. 

RADIO AGE has kept pace and at 
times anticipated these conditions. Since 
the success of this Summer season is an 
accomplished fact, RADIO AGE is 
ready to go ahead with its help in making 
the coming Fall season the best that has 
eyer been experienced. \Ye are getting 
more readers every day; the new-stand 
sales are increasing; the subscriptions are 
coming in faster; more ad\'ertisers are 
taking advantage of the wonderful 
ad\'ertising value of our columns; alto­
gether we are forging ahead at an exhilar­
ating pace. 

~aturally. our present subscribers and 
readers take pride in the prosperity and 
growth of our magazine, for it brings 
to them dividends in the form of better 
material, quicker access to technical data; 
first hand news of the broadcasting sta­
tions; and clear cut, simple and accurate 
blueprints from which even the rankest 
tyro can build a set. This pride is re­
flected in the activities of our readers who 
are t~king part in this subscription con­
test with a view to winning some of the 
prizes offered every month. 

The Best Is Coming 

I T DOES not take much time or 
trouble to round up a subscriber to 

R:\DIO AGE. The August issue should 
alone be proof positive of our lead in the 
radio publication field, a lead which we 
intend keeping at all costs. The radio 
fans deserve the best in radio and as far 
as we are concerned we are going to see 
that they get it. 

This magazine neglects none of the 
classes of readers, for there are classes of 

readers after all. The non-technically 
inclined can find plenty of interest in the 
feature articles. The tyro, by consulting 
our blueprints, may with ease construct 
a receiver of nearly any known type; the 
man who is unable to "roll his own" has 
before him in the pages of RADIO AGE 
a wonderful vi.sta of the manufactured 
sets, the best the radio market affords. 
The man interested in receiving circuits 
alone can find them between our covers, 
while the transmitting amateur, known 
as the brass pounder, may also find 
solace in our pages. We serve all classes 
and ignore none. \\'hat better aim tha~ 
that in radio? 

There is no excuse for anyone holding 
back from participation in the most 
popular science of the day simply becausJ 
he believes that tomorrow will bring some 
wonderful achievement that will nullify 
all the past work. Things do not . come 
that way in the radio field. Ask some of 
the chaps who have been in the game 
since 1900 and they can tell you of the 
years which it has taken for radio to 
emerge from~ i~s chrysallis ·state. Of 
c'ourse, rapid strides".;. are being made 
in the art; a poor art indeed if no pr9gres 
were made. . 

But there would be just as much logic 
in refraining from buying an automobile, 
because it is not yet equipped with wings, 
as there would be to the idea that you 
should hold back your radio purchases 
for a time. because static has not been 
eliminated, or because you cannot have 
an eight tube super for S13.45, com-
plete. -

\Ve ·trust some of our contestants 
may be imbued with some of the enthu­
siasm we feel for the future of the radio 
art and our own magazine. This same 
enthusiasm may be communicated to a 
prospective subscriber; the results will 
determine the depth of your own pride 
in RADIO AGE. 

On the job, fans, let's see your 
stuff. 
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Clearlng Up D ifficulties In 

Audio Atnplifying Circuits 
By JOHN B. RATHBUN 

OUT of every three letters received cop .... ;"ht, 1925 permit of fairly good loud speaker vol ume 
at the offices of RADIO AGE, at on strong local stations, but of course is 
least one letter reads, "Please Sam V; E.{h· t not the equal to the two stage amplifier 

send me a diagram showing how to add eerY:LI r.Clen used on the larger and mOre powerful 
audio amplification to my present set." C· . h W' ll I radio receivers. 
The audio amplification idea seems to be l rcu lts t at l n- At the binding posts (pl-p2) we have 
the most difficult of all radio stunts for h "J" l the "output" of the detector tube (D), 
the average novice, and it is for this crease t e v 0 ume In and this is the point at which we connect 
reason that I have decided to devote this our headset with the single tuhe outfit. 
month's blueprint section to the subject All Classes of Sets On looking carefully at the left diagram 
of audio frequency amplification in its of the receiver, you will see that the post 
many branches and ramifications. With (pI) conne~ts with plate binding post (P) 
but few exceptions, these audIO circuits then connected to the output of the of the detector tube socket (D) and that 
can be applied to all types of receiving amplifier. the output post (p2) connects with the 
sets, increasing the volume and making After this connection is made to the (B ) hattery binding post . These con­
loud speaker operation possible when the amplifier, we then make the battery nect ions are found on all single tube 
initial signal is strong enough in the connections to the amplifier tubes in the detector outfits and bcCore making any 
detector stage. Except for making weak usual way, and the job is completed. connections we must fin d out which 
signals louder, they do not add to the The same " A" and "B" batteries are output post goes to the detector plate 
distance getting qualities and therefore used for both the detector and amplifier, and which goes to the (+B) post. 
must not be confused with radio fre- so that no great complication is intro- \Vhere a jack is used for the output, we 
quency amplification wherein the ampli- duced at this point, but we should note ha ve two similar connections to the jacks 
fying tubes are placed before the detector that the tubes of the amplifier stages which are made in the same way as to 
stage. Audio amplification simply in- demand a higher plate voltage than is the posts. . 
creases the sound volume and does not ordinarily applied to the detector tube, Now we move to the right and note the 
increase the sensitivity of the receiver. so that an additional block of " B" first element of the amplifier, the audio 

Before starting out with a description battery will be used, connected in series transformer (AFT) . This is provided 
of the circuits, I wish to call your atten- with the first " B " battery of the detector with four connection binding posts, two 
tion to the fact that the audio amplifiers stage. of which COnnect to the ends of the prim-
are connected to the "output" of the ary coil (PR!), and two of which are 
detector circuit, or rather to the phone Single Transformer Coupled Stage terminals for the ends of the secondary 
posts or jack of the detector stage. The pROBABLY the simplest audio ampli- coil (SEC). The primary posts, forming 
weak signal from the detector, that would fication unit is the single tuhe trans- the "input " of the amplifier stage, a re 
otherwise pass through your hea dset, former coupled amplifier, shown in alwa ys marked (P ) and (B ). The 
nOw passes to the audio amplifier for picture form by Fig. 1 0[0 the hlueprints. secondary b inding posts are marked (G) 
amplification or "magnifica tion." The At the left, we have the radio receiver and (A) in this pa rticular tra nsformer, 
headset is now transferred from the old unit sho wn in dotted lines to distinguish but the lower post ma y sometimes be 
detector output posts to the "output" of it from the amplifier unit, and in the ma r ked (F) or (-F ) with some ma kes. 
the audioamplifier, and at the la t t er point tuner-detector recei ver is shown the However, you may always be su re that 
wi!! receive the same signals g reatly in- single detector tuhe socket (D ). This the post (G) forms One end of the second­
creased in strength. The output of t he single "stage" of audio amplification will ary in all tra nsformers. 
detector goes to the "input" of the am- make the faint signals of dista nt stations Now note carefully the connections 
plifier. and. the phones or loud speaker are much louder on the headset, a nd will (Tum to page 36) 

Blueprints of the Audio Amplifying Circuits on pages 34,35, 38 and 39. 
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(Corlti1l1ledjrom page 33) 
made between the primary of the trans­
former a nd the receiving set. The trans­
for mer post (P) is connected to the phone 
post (p1) which in turn goes to the plate 
(P) of the detector tube (D). The prim­
ary transformer post (R) goes to the 
phone post (p2) which in turn goes to the 
(+B) post of the receiver. Kever make 
the connections in any other way. Now 
ca refully note that the (G) post of the 
transformer goes to the (G) of the ampli­
fier tuhe socket (AI), and that (A) is 
connected to the (-A) filament battery 
line. This completes the transformer con­
nections, and we will nOw complete th.! 
connections to the tube socket (Al). 

A separate rheostat (R) or a fixed 
resista nce will be required for the control 
of the amplifier tube (Al). One post of 
the rheostat (R) is connected to the left 
fil a ment post (F) of the socket, while the 
other end of the rheostat goes to the 
(-A) battery post below. The right 
hand post (F) is connected directly to 
the (+A) post wit h the latter also con­
nected to the (-11) battery post as 
shown. \\' ith some makes of sockets, the 
left filament posts is sometimes marked 
(-) or (-F), while the right hand post 
may be ma rked (+) or (+F). However, 
it is easy to identify the filament posts 
hy the fact that they are opposite the 
(G) and (P) socket connections on all 
sta ndard sockets. With the "199" 
sockets the arrangement is somewhat 
different, but the lettering is the same; 
hence, this should introduce no diffi­
culties. 

Saving Battery Current 

\
T (M1 ) , connected to the amplifier 

f socket post (P) , and the output post 
(l\f2) connected with the ( + B) battery 
post , we have the connect ions for the 
phones when the sta ge of amplification is 
incl uded. It is at this point that we get 
the full amplification of the second tube . 
If we wish to listen in on the detector 
tube with strong signals, with the ampli­
fier tube turned out, we t he n provide the 
detector posts (N 1) and (N2) to which 
the phones a re transferred. This saves 
battery current when strong signals are 
coming in, as we can cut out the amplifier 
tube, but the posts (N1-N2) are not a b­
solutely necessary. 

A small " C" battery ca n be connected 
in the ( - A) line leading to the tra nsformer 
if d esired, and this is rea lly of great ser­
v ice , as it cl a rifies reception, cuts dow n 
t he load on the" B" battery, and some­
wha t increases the volume of the ampli­
fi e r . In a ll cases, the nega tive ( -) end of 
t he "c " battery is connected to the (A) 
or (F ) post o f the transformer wh ile the 
p lus "c" goes to the negative filament 
1 ine ( -A). When 67 .5 to 90 volts of " W' 
battery are used , the "c" ba ttery should 
be a three cell 4. 5 vol t ba ttery of the yery 
small llashlight type or a sta ndard sma ll 
"c" h a t t ery m ade for this purpose. 
There is no current dra wn from-the "C," 
an d it willlnst for many mon t hs without 
attention. 

Distortion, due to the audio trans­
former (AFT) can u sually be cleared up 
by connecting a sma ll fixed condenser 
(Kl) across the secondary posts (G-A). 

This should not have a capacity exceeding 
0.00025 mf. or 0.0005 mf., for greater 
capacities cut down the volume. This 
condenser also eliminates many of the 
tube noises and the hissing and frying 
sounds that usually are in evidence when 
the output of the detector tube is ampli­
fied. 

As a higher plate voltage is required for 
the amplifier than with the detector, we 
must connect in a second "B" battery 
(B2) in series with the original detector 
" B " battery mar ked (B 1). The maxi­
mum volume is attained when the voltage 
applied by (B2) at the amplifier connec­
tions is 90 volts. 

Two Stages of Audio 

WITH two stages of audio amplifi­
cation, employing two amplifier 

tubes and two audio frequency trans­
formers, the volume is enormously in­
creased over that obtained by a single 
stage, and loudspeaker volume is had even 
on distant sta tions. So great is the am­
plification that we can operate a loud 
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speaker with good volume on local sta­
tions with only a crystal detector. 

The output of the detector tube of the 
receiver is connected to the input posts 
of the amplifier transformer at (pl) and 
(p2) as described above, always taking­
care that the transformer post (P) goes 
to the plate (P) of the detector tube, a nd 
that the (8) post of the transformer goes 
to the (+8) post of the detector tube. 
The signals from the detect or enter the 
first stage audio transformer (AFT-l) 
where the voltage is increased, and the 
induced current is then led to the first 
stage amplifier tube (T-l) where the first 
amplificat ion is performed. The output 
of the first stage tube then goes to the 
second stage transformer (AFT-2) and 
thence to the second stage tu be (T-2) and 
to the output . 

A phone jack (11) connected across the 
primary of the second transformer al­
lows us to tap in so that we obtain one 
stage of amplification . Plugging into the 
output jack (12) or connecting the speaker 
permanently with. the output posts (1\11) 
and eV(2) gives us the total amplification 
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of both stages. With some .local stations 
the volume is too great with both stages 
running; therefore the first stage jack 
(11) is often very convenient. 

A single rheostst (R) controls both am­
plifier tubes. This is more economical 
and simpler than when a rheostat is used 
for each stage, although the latter ar­
rangement can also be used. By similar 
cro~s-connections between the two stages, 
a smgle "c " battery is used for biasing 
both tubes. The fixed bypass condenser 
(K1) connects across the primary of the 
~rst stage transformer only, and is of 
great assistance in obtaining a clear tone 
and noiseless operation. The value of 
(Kl) should not exceed 0.00025 mf. Or 
0.0005 mf., as higher values deaden the 
signals and also reduce the volume. 
\Vhen the transformers are such that 
there is little distortion or noise, then it is 
best to avoid loss by omitting (K1) alto­
gether. 

At (L) is shown a "radio frequency 
ch~ke" which. does much to clear up 
nOises and which may also increase the 
volume by choking back signals that 
would otherwise pass to the " B" battery 
through the capacity of the transformer 
primary. This choke can be a standard . 
choke or filter coil made for this parti­
cular purpose, or it Can be made at home 
by winding from 50 to 100 turns of No. 
30 D. C. C. wire on a one inch diameter 
spool or tube. The choke is not absol utely 
necessary, but it is a protection againilt 
the howling that sometimes is started in 
the audio stages by radio frequency cur­
rents. The addition of a second radio 
frequency bypass condenser (K2) across 
the primary of (AFT-l) will help things 
still further, and when this condenser is 
installed, it is often possible to eliminate 
(K 1). The capacity of (K2) is not critical 
and \viII range from 0.001 mf. to 0.0025 
mf. according to the characteristics of the 
transformer. 

The ratios of the transformers now be­
comeof importance, forthey greatly affect 
the volume and clarity of the reception. 
High ratio transformers may give greater 
amplification on certain notes in the 
musical range, but they introduce much 
distortion and "razzing" to the detriment 
of the signal purity. By using a low ratio 
transformer (AFT-1) in the first stage, 
such as a 3 to 1, or 4 to 1 ratio, and a 
higher ratio for the second stage (AFT-2), 
we get the best combination of volume 
and tone quality. The second transfor­
mer (AFT-2) can be a 5 to 1, or 6 to 1 
type, but seldom higher than the latter 
if excessive distortion is to be avoided. 
Having both transformers of a 3 to 1 
ratio gives very good tone quality but the 
results are somewhat deficient in regard 
to volume . 

At this point I wish to call your atten­
tion to a trouble that is generally due to 
carelessness in the manufacture of the 
transformers . In making the internal 
connections of the transformers. the. as­
semblers sometimes reverse the connec­
tions to the transformer posts and this 
causes a con tin uous howl that is exceed­
ingly annoying. This audio frp.quency 
howl can be located by touching the 
transformer posts with your finger. If 
the howl stops when you touch one of the 
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posts, you have located the transformer 
in which the wires have been reversed. 
The only remedy will be to reverse the 
connections to the primary posts of that 
transformer; that is, to disconnect the 
wire from the (P) post and connect it to 
the (B) post, and then connect the wire 
formerly attached to the (B) post to the 
(P) post. The outside turn of the second­
ary coil should always be the (G) connec­
tion , and if this is not the case, we must 
reverse our outside wiring to compensate 
for the error. Do not meddle with the 
internal wiring of the transformer. 

Resistance Coupled Audio 

RESISTAN CE coupling is now becom­
ing very popular because of its free­

dom from distortion and the clear, bell­
like tones obtained at all points in the 
musical scale. The deep notes of the 
cello are given an amplification equal to 
the high pitch of the flute; a condition 
that does not always obtain with many 
commercial transformers of the cheaper 
makes. Of course, there are many high 
grade transformers that amplify without 
much distortion, but such transformers 
are rather high priced. On the other 
hand, the resistance coupled amplifier is 
open to the objection of requiring a higher 
plate voltage for equal amplification and 
usually an extra tube in the audio stages 
if this 135 volts plate voltage is not em­
ployed. 

In Fig. 3 is shown a typical three tube 
resistance coupled amplifier which gives 
a somewhat greater amplification than 
obtained with two stages of transformer 
coupled audio on 90 volts potential. With 
two stages of resistance coupling the 
volume is usually less than with trans­
former coupling unless the full 135 volts 
"B" battery is used. In any case, the 
amplification is exceedingly clear and 
noiseless, and for the reason that the 
resistance units have no natural period, 
the circuit is not subject to the howls 
and shrieks sometimes met with in 
tran~former coupled audio stages. 

The plate current from the "B" battery 
is fed to each tube through the high resis­
tance units or "resistors" shown at (rl­
r2-r3), one resister being connected to 
each plate. The amplification is due to 
the drop of potential over these resis­
tances when variations in the plate cur­
rent take place, and as this drop is exactly 
proportional to the plate current regard­
less or' the frequency, all notes in the 
musical scale are equally amplified. This 
is truly straight line amplification . The 
fixed coupling condensers (KI-K2-K3) 
are used to keep the positi ve "B" po­
tential orr the grids of the tubes. The 
values of the resistors and condensors are 
given on the blueprints. 

As a negative bias must be given to the 
grids of the tubes for proper audio fre­
quency amplificati"on, each grid is sup­
plied with a grid leak as at (GLl-GL2-
GL3), these leaks connecting with the 
( -A) line of the battery circuit. T he 
values are rather critical and the units 
shown in the blueprints should be closely 
followed for the best results. Connec­
tion to the detector stage is made by the 
usual input posts (p1-p2) at the left, but 
unlike the case with the transformer 

coupled stages, it does not matter which 
post goes to the detector plate or plus 
" B" post. 

As supplied to the market, the resistors 
and grid leaks are of the cylindrical type 
mounted in spring clips so that they can 
easily be c,hanged in experimenting and 
adjusting the circuit. The arrangement 
can be made very compact and there is a 
complete absence of interstage coupling 
by stray magnetic fields, no matter how 
close together the resistances may be 
packed. The resistors can be purchased 
separately and mounted on a bakelite 
baseboard or they may be mounted in the 
con venient bases specially prepared for 
this purpose by our advertisers. 

To complete the cartridge construction, 
I have shown the "amperites" marked (a) 
which are used for the control of the fila­
ment current. The tubes a re not critical 
to rheostatic control and therefore these 
fixed filament control devices can be used 
to great advantage instead of the usual 
rheostats. When the amperites are used, 
a battery 'switch (S\V) must be used, but 
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as this is also desirable "'ith rheostats, it 
offers no special complication or expense" 

Biasing the grids by a " C " battery adds 
greatly to the volume and tone, just as it 
does with transformer coupled amplifiers. 
It stabilizes the grids of the tubes, C;lts 
down the" B" battery consumption and 
in many ways is a very desirable addition 
to the circuit. I n Fig. 4 we show a resis­
tance coupled amplifier biased by the" C" 
battery connected to the grid leaks of the 
various tubes. The negative potential 
imposed on the grids causes the tube 
amplification factor to follow the same 
straight line gradient as the drop of 
potential over the resistors; hence, we 
have the utmost in tone purity and a con­
siderable effect on tube stability. Almost 
any voltage between 90 and 135 volts will 
produce terrific volume when biased in 
this way, and without any danger of the 
tubes "flopping." 

AudiO Amplification "De Luxe" 

I N spite of the refinements mentioned 
in the for~going, a further improve­

ment can be made in the audio stages 
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which will attain a natural quality of 
tone as yet unapproached by any audio 
amplifier described. \Ve can obtain win­
dow rattling volume without the slightest 
distortion, outside of the distortion in the 
horn itself, by avoiding an overload on 
the last tube of the amplifier. With two 
or three stages, the last stage tube is 
worked up to the limit on strong incom­
ing signals, and as a result the tube is so 
near its saturation point that it does not 
respond properly to the tone gradations 
imposed on its grid. 

In Fig. 4 is shown the improved audio 
frequency amplifier. The third stage is 
a transformer coupled stage in which a 
low ratio transformer is employed. This 
transformer is One of the large core type 
now placed on the market by a number of 
manufacturers which introduces prac­
tically no distortion on any ordinary 
sound frequency. The first two stages 
are resistance coupled biased stages. To 
avoid" overloading the last tube, two 
tubes are connected in parallel in the last 
stage, thus making four tubes in all. 
The last two tubes (T-3) and (T-4) are 
cou pled together, plate-to-plate and grid­
to-grid, so that in effect they are like a 
single tube . To fully appreciate the ad­
vantages of this amplifier, you must hear 
it in ope.ration" 

The resistance stages, together with the 
transformer coupled stage, just seem to 
afford the proper bala nce and gi\-e all of 
the ampli fic ation tha t can be desired e\'en 
for out-of-door speakers or large halls" 
E,'en with forced amplification, the 
parallel tubes func t ion perfectly without 
introducing "mush " and there seems to 
be no limit to the proper straight-line 
functioning of the resistor and transfor­
mers. It is mOre expensive than the usual 
layout, but then we must always expect 
to pay the price for perfect recept ion . 

As both the tubes (T-3) and (T-4) must 
be perfect ly synchronized, it will be neces­
sary to shift the tu bes about or use 
matched tubes so that they will ,,"ork 
together perfectly. It is also necessary 
to carefully adjust the filament current 
to these tubes so that tbey will match 
un,!er all operat ing conditions. All tubes 
are biased by a "C" battery or rather by 
t,,"O " C" batteries so that they will have 
perfect stra ight line characteristics 
throughout their range and also to re­
duce the "B" battery consumption . One 
" C " battery is used for the resistance 
couple,l stages and a second "C" for the 
parallel connected transformer coupled 
stages. 

In general, this adds two tubes to a re­
ceiver already equipped with two stages 
of audio. Thus, a conventional five tube 
radio frequency receiYer will have seven 
tubes when equipped in this manner; an 
added expense, but well worth it whan 
the receiver is ordinarily worked a t a 
grea t volume. The primary of the tra ns­
former is equipped wit h the choke coil (L) 
for rea sons already explained, and bypass 
condensers of the capacity noted on the 
drawing are also added to inSU1"e puri ty 
of tone . The casing of the transformer 
should be thoroughly grounded and it 
should be installed well away from the 
other tubes and apparatus so tha t t here 

(Tum 10 page 40) 
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(Continued from page 37) 
will be no danger from stray fields. 
A wet .. 13 " battery is practically a 
necessity for the supply of plate current 
t o so many tubes. A dry " B" of the 
largest size will soon become exhausted 
if the set is used to any extent. Primarily 
this is intended for use in halls, dancing 
schools and similar places where con­
tinuoussen'iceand heavy duty are the rule. 
For home usc, the small "199" tubes will 
gi,-e excellent service, but they must be 
use<1 with a storage battery in place o ( 
the more usual dry cells. 

For the best results an independent 
" 13" battery should be used for the four 
t uhe audio amplifier with an independent 
" n" battery for the detector and radio 
frequency tubes. This is not absolutely 
necessary, but it is desirable. \Vith the 
same "n" for both the detector and audio 
amplifier, there is always some radio fre­
quency current flowing in the audio 
stages which may ca usc disagreea ble oscil­
lations to take place in the last stages. 
This can be avoided to some extent by 
placing a radio frequency choke in the 
{+B) line of the common "B" battery, but 
even then independent" 13" batteries are 
the best. 

Audio Amplifier Troubles 

The followi ~g troubles a pply to all 
amplifier circuits as noted, and the data 
will be of service to those who experience 
trouble at this point. 

1. A loud continuous, thin humming 
noise may he due to an open connection 
in the grid circuit of the tubes, or to poor 
contact bet ween the tube prongs and 
socket springs. 

2. A defective transformer winding 
may cause the humming above or it may 
cause a regular popping, knocking noise. 
Test out each transforlller before instal­
ling it by connecting your head set and a 
<lry battery in series with each of the coils, 
primary anll secondary, and listening for 
the sharp click that denotes an unbroken 
coil. . . 

3. Howling, shrieking or mushed up 
and distorted signals can usually be cured 
by applying a fixed condenser across the 
primary or secondaries of the transfor­
mers. The values of these condensers will 

. depend upon the make and type of the 
transformers and must be determined by 
exp('riment. Try connecti ng the plate (P) 
of the las t tu be to the ( - A) line through 
a 0.002 me. or 0.006 mf. fixed condenser. 

-t, A crackling crashing noise, much 
like stati c, is fre<luently caused by an 
exh austed" I3 II b at tery. Better form the 
hahi t o f testing these batteries occasional­
ly with a \·oltmeter. 

S, A continuous howl that persists re­
gardless of t he s ignals passing through the 
se~, Ca n be cured by reversing the pri mary 
wIres of the fir st t ransformer. This has 
been suggested before. An ".audio howl" 
ca n be detected b y touchin~ the trans­
for mer posts wit h the fin ge rs~ When the 
howl stops On touching t he post lightly, 
reverse the leads of tha t transformer as 
above. 

6. A rin ging sound ca used b y striking 
t he set may be due to imperfect socke~ 
contacts. Bend up the springs so they 
bear with more force agai nst the tube 

prongs or else clean the socket springs 
with a piece of sand paper. Dry battery 
tubes, such as the WD-12 or the "199" 
will always ring or roar when vi bra ted. 
These tubes should always be provided 
with rubber cushioned shock absorbers 
to eliminate the so-called microphon ic 
noises. 

Tube Ballot Results and What 
They Mean 

By Roscoe Bundy 

W HILE our readers responded nobly 
in the "Tube Ballot Contest" 

started in the July issue of RADIO AGE, 
yet we would like to have a few more 
expressions of opinion on the subject of 
the number of tubes that you prefer in 
a radio receiving set. The more answers, 
the more representative will be the choice 
and the nearer we will come to the truth. 
To form any opinion on this subject, 
we should have at least SOO replies and 
we are still a long way from this number. 

When I first started this contest, I 
rather had doubts as to the honesty of 
the replies, but since the ballots have 
started coming in I believe that they 
actually express the correspondent's true 
opinion on the subject. If they "could 
only afford a three tube set," they said so 
f~ankly a,!d ~ithout. any attempt ~t 

four-flushIng . ThIS restores one s 
confidence in human nature . Th e fact 
that the four tube set stands high in the 
regard of the radio public is quite inter­
esting to me, particularly as it over­
shadows the assumed leadership of the 
five tube receiver. If we had some more 
votes we could settle down on a more 
definite conclusion as to the relative 
P?pul.arity of the various circuit com­
blOatlOns. 

Up to date, the votes give the follow­
ing results; 

Summary of Results 
Two tubes ....... " . . . 00.00 Per cent 
Three tubes .... .. ..... 10.00 Per cent 
Four tubes . . . . ........ 40.00 Per cent 
Five tubes ... ' .. ... ... . 25.00 Per cent 
Six tubes . ' .. . ........ 15.00 Per cent 
Seven tubes . .. .... .. " 5.00 Per cent 
Eight tubes ... ........ 5.00 Per cent 

Total. . " . , . . ..... ' . 100.CO Percent 
Our old fliend, the three tube regener­

ati\'e, still has its adherents. but sO far 
we have had no entries on the one or two 
tube recei ver, either of the regenerative 
or reflex type. The six, se\'en and eight 
tube super-hets have many friends, but 
of course this appeals to rather a limited 
field, principally because of the cost. 
One remarkable point in the compilation 
is the popularity of the four tube reflex, 
which far overshadows the popularity 
of the five tube radio frequency Jeceiver. 
\\,h<:ther this is due to our striking a big 
bunch of reflex fans, or whether it is 
reall y representative of popular opinion, 
it is difficult to say, but the ballots count 
out in this way in any case. Is the five 
tube recei ver sl ipping or arc the four tube 
enthusiasts recruited from the ranks of 
former one, two and three tuhe owners? 

R. C. Audio is Popular 

A N OTIlER interesting fact wa~ dis­
covered, a nd that ,,·as, that re­

si~ta nce coupled audio stages ha\'e SOMe 
\'ery warm adherents. Those of tbe 
voters who had actual experience with 
resist a nce coupling were enthusiastic, 
and One or two devoted several pages of 
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comments on this subject, which were 
highly interesting and i.lluminating. We 
invite more letters on resistors, letters 
giving results in full detail, and particu­
larly information on the application of 
resista nce coupling to re flex circuits. 
We rather suspect that J . H. L. of De- -
troit is one of these professional kidders 
that We meet with now and again. His 
choice was a fifteen tube resistance 
coupled super-heterodyne! Good night! 

Six tube recei,vers show up fairly well, 
but not so p romlOently as I once thought 
they woul d . So many different combina­
tions of coupling are possible with this 
numher of tubes that It is im~ossible to 
analyze the. votes here, but It goes to 
show that SIX tubes mark the practicable 
limit for q~antity production, no matter 
what the CIrcuit may be. Of the six tube 
votes, the greater number specified siJl 
tube super-hets with only a sprinkling 
of radio frequency circuits, and in nearl} 
every case "199" tubes were chosen fOI 
the six tube outfits. The importance 01 
battery current consumption is bein~ 
realized, and when we get over four tubes 
we start to notice a prevalence of "199' 
tube requests. .. 

\Vith the "199" type tube, a four tube 
rect;iver takes 4xO.06-0.24 ampere, or 
a ltttle less than the rated economical 
capacity of a No.6 dry cell "A" battery. 
~hree such dry cells in series give suffi­
cIent voltage and current for the opera­
tion of a "199" tu be receiver, and thi:; 
may be one reason for the popularit" 
of this type of radio set. It has goo; 
performance and yet is within the COn 
fines of a portable set in size. Anotfle 
arrangement, aside from the four tub. 
r eflex, is the three tube regenerativ. 
precerled by a stage of radio frequenc' 
alI\plificatioll. The laller arrallgemen' 
also seems to be in accord with the idea 
of many of our readers. 

There are five tube receivers employ 
ing "199" tuhes, but theY 'are not repre 
~en.tative of tnis class. The great rna 
Jonty use two stages of radio, detecto 
and two stages of audio with all tube 
of the 201A type, Such an arrangemen 
gIves good volume and distance am 
with a storage "A" battery is econ~mica . 
to run , but there seems to be no rea 
reason why it cannot also be produce. 
for use with "199" tubes, for the curren 
consumption of all five tubes will be onl· 
0.30 ampere, or a little more than th 
rated economical load for a series of Nc 
6 dry cells. 

When we get to the city radio Ownel 
where there are many powerful loca 
stations, select i vity becomes the mos 
important factor. It does no good t< 
I)a ve a receiving set of tremendom 
amplif)'i ng power and sensitivity unles! 
the tuning is sharp enough to let us slidE 
out through local broadcasting waves 
As one of our readers states, "If my three 
tube set gi \'es perfectl y satisfactory louo 
speaker volume On locals, then wh} 
should I employ a five tube set unles: 
the 'five' tunes sharp enough to gel 
through t he local stations? If neithel 
set is selective to get out of town, then 
CommOn sense tells me that the threE 
tube set is the logical answer for the cit} 
dweller. " 

I n Chicago, with its fifteen local sta­
tions, this comes nearly to being the 
truth, for it is seldom that we can get 
any real dist a nce this Summer with any 
sort of set with four or five stations on 
at One time, so why use a five tube re­
cei ver tha t will accomplish nO mOre than 
a three tu ber? 

(Turn 10 paf!,e 61) 
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What's All This 

STATIC 
for? 

Prom~nent Engineers Set Out for Radio 
"Dead Spots" to Gather Valuable Scien­
tific Data; To Carry a 250-Watt Station 

I T has been pretty generally conceded 
throughout the country that this 
has been a real "static Summer." 

Of course, the super-power stations have 
been a boon to reception, using their in­
creased wattage to pierce the sta tic belt 
that appeared late in May and was still 
gJing strong in August. 

However, all the radiocasters were not 
super-power stations, and the smaller 
ones had to content themseh'es with 
being heard over a range of only a few 
hundred miles. In other words, the radio 
science seems to be no farther advanced 
in conquering static this season that it 
was a few years ago. 

While Mac Millan is cruising the Arct:c 
and attempting to establish voice com­
munication with American amateurs dur­
ing the daytime, an energetic pair of 
Chicago radio engineers are being original 
in another way; they have set out for the 
hot spots of America in an attempt to 
esta blish clear broadcast reception at 
night-time, in those portions of America 
where it's always warm and where static 
never ceases. 

Off for the "Dead Spots" 

THESE two engineers, Harvey T. 
Kelley and H. Frank Hopkins, built 

themselves a broadcasting station last 
month and are now on their way to the 
West; Arizona, the Great American 
Desert, New Mexico, and other localities 
where radio "dead spots" abound and 
where the natives who are radio fans 
(and there aren't many yet), have to 
content themselves with listening to 

stations within a radius of 200 miles; and 
it is safe to say there are not many sta­
tions within that range when you get 
out in the desert territory. 

Financed by leading scientific and 
manufact uring agencies, Mr. Kelley and 

The engineers will take with them a 250-
walt portable broadcasting station very sim­

ilar to the model shown above. 

Harvey T. Kelley, Assoc., I . R. E ., and 
one of the engineers on this interesting, 
trip, is shown above. At the left is a 
scene from one of the typical canyons in 
California, 4000 feet high, where the ex­
pedition intends to pause for extensive 
tests. This region is known as a "dead 

spot" for radio reception. 

~lr. Hopkins set out with one avowed 
purpose; to find out whether it is possible 
in this world to develop a receiver that 
will pierce static, or at least minimize it. 
If that is impossible, they hope to learn 
just what circuit-not necessarily what 
set-performs best under such adverse 
conditions as they expect to encounter. 
It will take time, patient research and 
miles of weary tra nl to det ermine these 
objectives; but once discovered, they 
should be of invaluable aid to the radio 
world. 

Their travels will take them into the 
most beautiful mountain and desert 
countries of \\' estern America. The 
portable broadcasting station is one of 
the most efficient of its kind ever built, 
containing all the latest developments in 
broadcast transmission. Already it has 
been tested with amazing results insofar 
as quality, distance and modulation are 
concerned. 

Several scientific clubs have announced 
their in ten tion of recording the results of 
this research trip in their annual reports, 
while many Chicago and outlying broad­
casting stations will broadcast the results 
of the trip as it progresses, even attempt­
ing communication with the engineers 
from time to time. 
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All Set for New York 
Radio Fair 

EW YORK.-In the greatest city 
and in the largest hall in the world. 

the people of the most densely populated 
and prosperous region and thousands 
f rom distant points will pay tribute to 
the most man.·elous of inYentions, Radio, 
on the occasion of the second Radio 
World 's Fair, September 14 to 19. 

\rho, a decade ago, dreamed of the 
spectacle that will greet the visitors to 
this tremendous exhihition? Here will 
be shown a thousand different concep­
tions of that mysterious assortment of. 
wires and tubes that is revolutionizing 
the world in the education and enter­
tainment it is daily bringing to enthus­
iastic millions,-all manner of receiving 
sets, from the most expensh 'e, in master­
pieces of the cabinet makers' art to the 
little crystal sets, hardly bigger than a 
finger, yet large enough to stir the pride 
and imagination of many a future great 
in the field of wireless engineering. 

It is an eyidence of radio's unparalleled 
growth that the management of the 
World's Fair had to engage the 258th 
Field Artillery Armory, a Titan of space, 
the auditorium of auditoriums, in order 
that these exhibits might be housed in 
adequate and attractive fashion,-and 
all will be on a single floor . Last year 
!', ladison Square Garden, of lamented 
memory, was not big enough, so the 
Sixty-ninth Regiment Armory had also 
to he reserved, and now, in ,,,hat will he 
the greatest year of radio development, 
five l\ladison Square Gardens in one,­
the size of the Field Artillery Armory-­
have to be used. As a result, the patrons 
will view an amazing picture, a seemingly 
endless sweep of handsomely decorated 
booths, flashing lights, and fluttering 
fl ags , while music is played by a leading 
band and comes through a series of loud 
speakers from broadcasting stations near 
and far. 

And right in the center, in a glass­
enclosed room, will be seen a modern 
broadcasting room, from which will be 
sent before the eyes of the public, brilliant 

programs of vocal and instrumental 
music as a daily afternoon and evening 
compliment to the absent fans of radio­
dom, some of whom may be listening in 
a thousand miles away, catching the 
spirit of the occasion but bemoaning their 
inability to view the row upon row of 
new sets, loud speakers, and the various 
parts that go into the making of receivers. 

Perhaps some of the music will reach 
foreign shores, for that would be appro­
priate, indeed, as foreign inventors will 
be represented with t heir devices, about 
which little is being said now but about 
which much may be stated when the 
story of the science's progress is being 
written. Japan and England, in addi­
tion to the leading manufacturers of 
America, will furnish exhibits, and more 
reservations from foreign shores are 
being made. 

Befitting the international significance 
of the exposition and particularly in the 
light of radio's influence as a world factor 
in the cause of harmony and understand­
ing, the fair will open with the greetings 
of high officials from twenty countries, 
which messages will be flashed through 
the ether as the doors are opened. These 
expressions frrom abroad will emphasize 
the service that radio is already render­
ing to mankind. 

Public presentations of prizes to the 
leading announcers, to popular enter­
tainers, and, above all, to America's 
Miss Radio, whoever she may be, will 
attract applause from watching thous­
ands. .. :\liss Radio" is the girl fan of 
the United States who writes the best 
letter about her experiences in radio 
reception and gives the best log of sta­
tions. As soon as this contest was an­
nounced, the directors of the \Vorld's 
Fair learned that the country was cer­
tainly filled with feminine devotees of 
radio, a nd the idea of such a feature to 
the exposition aroused their commenda­
tion . "1\1 is,; Radio" will be the guest 
of the management in ~ew York during 
the exhibit. 

The Radio World's Fair headquarters 
are at 1475 Broadway, with U. J. Herr­
mann as managing director. 
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Now Comes the Pedigreed 
Radio Tube 

THE buying of radio tubes has been ac-
companied by an almost complete ab­

sence of exact data on individual tube 
characteristics. Those who required 
matched tubes, or whose sets would not 
function properly unless tubeswere shifted 
or juggled from one socket to another, as 
well as the thousands who have bought 
many tubes in order to get a few good 
ones, will welcome the news that it is 
now possible to obtain tubes accompanied 
by individual characteristic curves. 

A. J . J\'Iusselman, well known Chicago 
inventor and radio engineer, working in 
conjunction with the Van Horne Company 
and its laboratories, Franklin, Ohio, has 
brought out a certified tube which is not 
only superior as to manufacturing details, 
but which carries with it this character­
istic curve or "pedigree." The curve is 
packed with the tube at the factory, and 
is sealed into the carton, so that if the seal 
is unbroken the buyer may be sure he has 
a perfect tube, whose curve gives all of the 
essential details of the operating char­
acteristics. The readings on the curve 
are above the standard set' by leading 
radio engineers on high grade tubes. 

Uncle Sam Coil for Low 
Wave "Bugs" 

A recent addition to the line for the 
benefit of fans who desire to tune in the 
lower wavelength stations and the ama­
teurs has been made by the Uncle Sam 
Electric Co., 214 E . Sixth St., Plainfield , 
1\. J., in announcing their Uncle Sam 
low wa ve coil. 

With a .0005 mfd. variable, the coil 
will tune from 37 to 150 meters. It is 
2 7-8 inches by 2 1-2 inches in size and 
well built, usingthe popular space winding .. 

Th is coil has been tested in the RADIO 
AGE institute and was found to be 
satisfactory. 

End your Radio Troubles for 30e in Statnps 
We have laid aside a limited number of back issues of RADIO AGE for your use . Below are listed hookups to be found 

in these volumes. Select the ones you want and enclose 30c in stamps for each desired . The supply is limited, so enrich your 
store of radio knowledge by laying in an ample stock of copies NOW! 
J.nu.rl'. J924 September, ]924 
-Tu.n.in& Ou t IDterfereDce--\\· .Q,~ e TraPS-Eliminators ---Bow ca..re hll Mounti.nc W ill Improve Rece ption _ 
- Filters --oDf: Tuning Control (or B.a.ir·s Bresdt b Selectivity. 
-.\ J u.b.ior SupC!r-Hettrodyne. -Four Paces of R .... Blueprints of a f\e w B a by Heterodyne 
- Pu,.,h-Pul l A mplifier. and a n Aperiodic Yario mete r Set . 
-Rol=.enbloom Circuit . -Dota Sh eets. 
Morch.1924 
- AD Eicbt-Tub6 Su~r-B.tero<4." • . 
-A. simple. low 10S9 t uner . 
- A Tuned Radio Frequency Anlifiet. 
-SimPI. Rdu Set . 
April. 1924 
- AD E fficient Buper-B.,.rodY'" (Jul ly iIIU5"ot.dl. 
-.\ Ten Dollar Rec::e i,·e r. 
- Ant i-BodY CanAcit).' Hookups . 
- HefieD!lC t he Tbree-Circllit TUller . 
- I ndu: and 6.rat \"'-0 insta1l.wC1J.ts of Radio ,,~c Dn to. Sheets. M.,., 1924. 
--Cons t ruction of A Si mple Portable S et. 
- Radio PaDels. 
-Third l aatallm..,t of Radio A£. Da ta Sheets . 
June . 1924 
- ImpOrt&Dt Factors in Corutruttinc & Super-He te rodyne . 
- A Univer!lA! Amplifier . 
- A Sur. Fir. R.Oel[ Set . 
- Addin.a Radlo and A udio to Baby Heterodyne. 
- Radio A£. Data She . ... . 
July. 1924 
-A Por't&b1. T UDod I mpe<i&nco R efiel[. 
-<>~ratinl< Dot.ctor Tube by Grid BUs. 
- A T hree-Tube Wizard Circuit . 
-Data She.",. 
Aueu_t. 1924 
- B reak.i.ng Into Radio 'Without a Diacra m . 
-Tho E""l;'b 4-Ji; lemeDt Tub • • 

=~i~t~,:~;t~:%e~~~~~~A" Bat teTY. 
-Dat.aS~ta . 

October .. 1924 
-An E tIAily ~!&d. Super-Bet . 
- T wo Radio a Dd T",'o A udio for Clu r Tone. 
-A SimDle lUge.nenti.,e Set . 
-Tbe Ultradyne for R e<>! D X . 
- Real Bluepriubo of a 3-Tube Neutrodya. oad a ~Iidcet 

R.80z Bet. 

November, 1924 
- Blueprints 01 a S ..... I. T ube Loop Set aDd a Cot>llcity Fo.:<!­

back R~c::ei \·er. 
- A 3-Tube Low LaM RUeDera tor. 
- .Mastering the 3-Circwt T uner . 

DC'Cember, 192e 
- Bluevrints o f • New S-Tube Super·Heterodyne . 
-BoW to l\lake a R cc::eif'er tbat Minimizes Sbtic. 
-A T ra..ru-At1aDtic DX R ecelver . 
-How to Make a Home },Jade Ba.ttery CLar~r a nd a Loud 

Speaker at a SJD&I1 C .... t . 

January, 1925 
-A Ro8eXed f\eutrodyue. 
- A Six Tube 8upe~He t.. 
- AD Elliclent Portabl. Set . 
- A Tuned Plate Re&'e Derotor 
-1It~ a S tation-Finder . 

February, 1925. 
-A Sure Sbot Super-Het . 
- .\ Tbree Clrcuit R e£ enerator. 
- A Real. Low LaM Set . 
- BIWtpn !l t. .. of a 3-tube Re1Ie l: . 

Much. 1925. 
- A PermaDent Sup-Het, 
- .\ ~Tube R. F. R f' ceiver. 
- How t o Wind Lo ... LaM Coil>. 
- A Short W a ve Rcce h ·e r . 
- Blue printa of a Tw()-'Tube Ultra AudioD ud a Re.geDerativ 

Rellu. 
April. 1925 
- A a-Tube Portable Set _ 
_ " B Ot Volt.a&'e from the A. C . Socker. . 
-An Amnli6er for th 3-Circuh. TUller . 
-Bluenrints of a Five-Tube Radio Frequency R eceiver. 
Mu. 1925. 
-A " Quiet"' Re&eD.~"'tor . 
- A Power Buwly Receiver. 
-How to Make a Tub&-Tester. 
-A Un ique Su~r-Het &ad an Improved Reina.rta . 
- A Siz Tube Portable Receiver Illustrated 1I"itb BlueDrln~ . 
June, 1925. 
- Redue:iDc Static Diaturbance& 
- A S . .. ..,-Tube S uper-Bet.erod¥n • . 
- Tbe Double Grld Tub. in Ordinary Se ... . 
-Bro~ .. Dra.ke Receiver. 
--Q\'e rcomin,g Oecillatio1L3 iD the Roberts R eceiver. 
- A n Ideal Set in Pr""tical Form. 
- -SolderiDa Secrets , 
Jul,..1925 
-I..e&rnJ.o.e Tube Characteristics. 
-How :Mucb CouDliU? 
-Tbe Sls-Tuba Sup.",Autodyae. 
- A Simplified Portable Super-Bet. 
-BlUeprint.! of ConVeDtloD&i Radio. 
~)'IDbols and CrntaJ o.I<octor Ciroa.lt. 
Aucuat. t 92S--S0c pet Copy 
- Bow to Att.ain Smootb Tuning . 
- Alteruatinc CurTent Tu~. 
-DecidiDc aD & Portable. Super-
- And a bi& eo.Da£e bluepri.D.t section. in which ia CO!ltained 

blueDriQts of all the ba.sic circuits from which all radio 
bool:upo Lave beeD develop.d since the birth of Radio. 

RADIO AGE, INC. , 500 N. DEARBORN ST., CHICAGO 
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THE m:tterial appearing under the title "Pickups and Hookups by Our Readers" in RADIO AGE. i. 
contributed by our readers. It is a department wherein our readers exchange views on various cir· 

cuits. and the construction and operation thereof. Many times our readers disagree on technical points. 
and It should be understood that RADIO AGE is not responsible for the view. preoented herein by con. 
tributors. but publishes the letters and drawing. merely as a mean. of permitting the fans to know what 
the other fellow i. doing and thinking. ; 

Conducted by Fred Hill 

WITH the departure of the :\Iac­
Millan expedition for the second 
voyage to polar regions, interest 

On the part of our readers is being di · 
rected towa rd the shorter waves and in 
response to many requests for a Sl mple 
circuit for the short wa ,'es, we are show­
ing in Fig. 1 such a means. 

Although it is the intention of the 
expedition to communicate with voice. 
those who rely upon telegraphic signals 
will probably be more fortunate in the 
end. and the receiver in question which 
is a detector and one stage is worked 
out on the idea of a telegraph rather than 
a broadcast receiver. However. it may 
also be used for speech if distortion of 
the audio transformer is not to be con­
sidered as a deterring factor. 

The circuit is the familiar old \\'eagant 
circuit. about which you ha .... e undoubt­
edly heard considerable. although per· 
haps under another name. For the pur­
pose intended. it is made capacitatively 
coupled to the antenna through Cl which 
consists of two sheets of brass or copper 
about half inch by half inch square with 
an air or mica dielectric of about one­
eighth of an inch. 

The secondary circuit is tuned by a 
.00012 mfd. low loss condenser. while 
the plate circuit is tuned by means of 
C3 which is a .00025 variable condenser. 
also of the low loss type. C2 referred 
to previously will probably be some· 
what the order of a five plate condenser. 
The audio transformer is preferably a 
high ratio one peaking around a thousand 
cycles, with plenty of distortion and no 
biasing arrangement. so maximum signal 
strength will result. 

The inductances should be wound a 
la Loren z. The circle may be 3 !4 inches 
with 11 dowel pins. For the range from 
15 to 25 meters. L I should be three turns 
on the form mentioned. and from 2 to 3 
turns on L2. The wire is Ko. 18 paraf­
fined ann uncia tor. 

For the 25 to 45 meter range 6 turns 
on Ll and 4 turns on L2. 

For the 35 to i5 meter band 10 turns 
on Ll and 4 on L2. 

From 60 to 115 meter band about 20 
turns on Ll and 4 to 5 turns on L2. 

The inductance 1.2 should be arranged 
at the filament end of Ll and after ex­
perimentation can be permanently fixed. 
all the regeneration and oscillation being 
accomplished with the variable C3. 
while the capacity C2 takes care of 
wavelength changes. 

CONTRIBUTORS 
Name Address City 

Paul M. HayeL ........... _ ....... 918 Bell SL .... ____________ .. __ .... Pasadena. Calif. 
L. V. Davenport.. __ .. __ .... __ .. __ .383 West 14th SL __ .. ........ San Pedro. Calif. 
Harold W. Chandler.. .. ____ ... 520 Wayward Bldg __ ..... _ ... Victoria . B. C . 
R. A. Ganatt .. .... __ .......... ____ .... 17 Lorne Rd .• Stroud Green. N. 4. England. 

DIAL TWISTERS 
James R. Hartshorne ...... _ .... 2258 Bedford Ave .... __ ........ Brooklyn. N. Y. 
J . Robert Chandler.. ... ____ . __ .. Arcade Box 1004 ............. __ .Los Angeles. Calif. 
B. OdelL. ...... ....... .... ...... __ ....... 270 Ogden St ...................... Orange. N. J. 
G. L. Overton ..... __ . __ .... .......... Station G __ __ . .................. ..... Memphis. Tenn. 
Mrs. O. E. Titus .. .......... ...... 285 School SL ..... ....... __ ...... Berlin, N . H . 
J. H. Kirkpatrick ..... __ ........... 6250 Berri St. __ .. . __ .... __ ........ Montreal. Que .. Ca n 
Russell J. Schembs_ .............. 509 7th Ave .... __ ... ___ ....... __ .. Peoria . Ill. 
L ut her Raine ... ...... ....... .. ............. _ .................... .... ............. Blyt he. Calif. 
Douglas Black .. .... .. .. .... .......................... .. __ .... ....... . Penetanguishene. Ont .• Can. 
W. E. Millard ........................ 811 Kains Ave .................... Albany. Calif. 
Frederick Greger ........ __ ........ 409 South River St ... .... ... _Sheboygan. Wis. 
Frederick H. Pollard ...... __ .. .. 85 Hawthorne SL .. __ .......... Brooklyn. N. Y. 
Frederic H. Perau ......... __ ... .. 210 East 7th St .. __ ...... __ ...... Oswego, N. Y. 
Karl Hayden ........................ __ Osborne Harbor, Skel CO .. Nova Scotia . Can. 
J . Kinsella __ ............................ 57 Crowland Ave_ ......... __ . Weiland. Ont .• Can. 
James Licitris ...... ________ . __ .... __ .644 Baird St .... .. __ .... ...... .... Akron. Ohio. 
D. Thompson ............ ........................ ______ .. .. __ ........ ___ ...... .... Galilee. Sask .• Can. 
George Clark ................. .. __ . __ .. 1822 N. 47th St ..... _ ........... Seattie. Wash. 
F. R. FraveL. .. .. ......................... __ .......... ____ . ____ ................ __ .. Bollston. Va. 
Anthony D. Cesare .. ____ ...... 435 Monroe SL .................. Phoenix. Ariz. 
Fred Kesemeyer .... .. .. ....... .................. .... ............................. Bay City. Mich. 

The grid leak should be anywhere from 
6 to 8 megohms. and several should be 
used to make sure of getting a good one. 
The capacity of C4 is around .00025 or 
.00012 mfd . Also make sure you have 
a good grid condenser. Don't use a 
cheap One. The tube should slide into 
oscillation with a faint hiss instead of a 
plop. Change voltages on the detector 
B and change leaks until you arri .... e at 
this condition. 

It may be of advantage to insert a 
choke coil in series with the plate at the 
point marked X in the diagram to help 
make the set oscillate easier. Try an air 
core choke of about IUO turns of 1\0. 30 
wound on an inch mailing tube. Place 
this tube so it does not have any induc­
tive effect on the other inductances. 

U'se a UV200 for a detector and a 
201 · A for an amplifier. A thirty to forty 
foot antenna will do. Be sure to get a 
good ground. preferably a water pipe or 
else a long copper rod driven ,into the 
ground. Gas. steam. and radiator pipes 
are not so good. but better than nothing. 
A single wire counterpoise might help 
too. 

Let use know some of your results. 
Xinety-nine per cen t of your results will 
probably be code stuff. although there is 
a possi bility that the expedition will be 
able to shm'e the human \'oice back 
across the frozen expanses to civilization. 

Riding the Pacific on the KDIV. known 
as the 55 Olympic. L. V. Da .... enport, 
radio operator, at 383 West 14th St., 
San Pedro, Calif.. hearkened to our call 
for dope from experimenters and sends 
in his pet dn.: uit. a variant of the Wea· 
gant. which he describes as follows: 

"It does not howl. I have not been 
able to beat note on any station with it 
but seem to ha,'e plenty of regeneration. 
In tuning the regenerator capacity. 
C3. is set at zero and then increased to 
bring up signal strength. 'With the 
values used there seems to be a point 
where they start to fall off again and 
that point is well under the point of free 
oscillation . This point of reception also' 
varies with different stations and wave­
lengths. 

"The coils were wound low loss fashion 
(Lorenz probably) on a four-inch form . 
All coils were made of :\0. 18 DCC and 
wound in the same direction. but coil 
L1 is connected reverse to the others. 
The condensers were just common good 
condensers without any verniers. Coil 
Ll 20 turns; L2 45 turns; L3 10 tu rn s 
anrl JA 4.1 turns. Condensers : CI and 
C2 .0005 mfd variable; C3 .00025 mfd 
variable. C4 .00025 fixed; C5 .005 fixed 
bypass; grid condenser .00025 fixed. C6 
is a neutralizing condenser which has not 
been necessary. 

"The set was put together with the 
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Back ag.ain with the old reliable Weagant circuit, this time adapted for very short waves. The amplifier is arranged for maximum dis­
tortion so as to get strongest telegraph signals. Will do for voice if not too much alleniJon is paid to quality. The inductances are 

wound a la Lorenz. 

idea of con trolled regeneration in both 
the radio frequency and detector tubes 
and no neutralizing. I have found that 
a good regenerator in the hands of an 
experienced operator would get about all 
there is to be found. Some of the so­
aided neutrodynes were not in the 
running at all. If any other fans try 
my circuit I would like to know how 
they make out. Ia m well satisfied 
with it." 

Many of our readers have inquired as 
to the possibilities of the inside antenna. 
This brings back the age-old axiom that 
there is nothing as good as a good an­
tenna. But if you cannot get a good 
antenna, there are several possibilities 
left for you. The attic of your house 
would make an ideal spot for an indoor 
antenna providing you have a fair length 
in which the wires can be strung. If you 
have a poor ground connection, you can 
experiment with a counterpoise. In the 
apartment buildings 'where an attic is not 
available you will find a picture mould­
ing which can be used to anchor an inside 
aerial. 

While it is true that your signal 
strength is lessened under interior con­
ditions, nevertheless the strength of dis­
turbing influences is generally less, too, 
and you may make up for lower signal 
strength in increased audio amplification, 
or if you desire, radio frequency ampli­
fication. 

Gas jets, radiator pipes and other metal 
lines in your house are seldom as good as 
a water pipe which runs down into the 
ground and makes con tact wit h the main. 
Of course, there is the loop bu~, as a rule 

it is associated with super-hets, and thus 
it does not always become a playmate of 
the one, two, and three tube owner. 
The advantages of the loop lie in its 
directional properties, which often help 
considerable in eliminating an undesir­
able station. Even tin roofs have been 
used for aerials and with some success 
where there is a considerable area of tin 
that is not imperfectly grounded. An 
inside aerial under a tin roof is not so 
good. 

In selecting antenna wire, whether for 
inside or outside, a type should be se­
lected which will not oxidize under cli­
matic and smoke conditions. Enamel 
covered wire is good for this purpose if 
there is not to be too much strain im­
posed on the wires. 

Writing from 2258 Bedford Ave., 
Brooklyn, N. Y., James R. Hartshorne 
sends in a list of su m mer reception sta­
tions, forty in all, which testifies rather 
eloquently to his disregard of static in 
the good old summer time. 

Just as we were wonderi.ng whether the 
feminine readers of this section would 
ever equal in numbers those of the oppo­
site sex, we found a letter from Mrs. O. 
E. Titus, 285 School St., Berlin, N. H., 
who relates her experiences with a set 
with which she has logged sixty stations. 
Here is her letter in full, printed to show 
other feminine readers of this magazine 
that there are some who are really inter­
ested in the game : 

"Am wondering if the men are the 
only ones that have a part in the Pickups 
and Hookups department of RADIO 

AGE. About November 15 last year I 
began turning the dials on a Radiola 
III-A, the first receiver I ever ,used. 
Since that date I have been a constant 
reader of RADIO AGE and think as 
Mr. McLaughlin-

" 'I have no five tube neutrodyne, 
Nor an eight tube super-het; But RADIO 
AGE, from page to page, Is the best 
that I've seen yet.' 

HAm sending a list of stations I have 
logged since last November. If it is of 
sufficient length to earn a Dial Twister's 
button, shall give the credit to your 
magazine." 

It is not the length of the list which 
aspirants send in covering their labors 
that determines the award of the DT 
button. Rather, it is the DX work from 
the place in which the writer is located, 
and the variety of stations logged. For 
example, a radio fan in Chicago could 
get up a pretty good list of stations 
using the Chicago stations alone, since 
there must be nearly two dozen of them. 
But such a list would hardly win a but­
ton. On the other hand, if the same 
individual were to send in a list showing 
one of the furtherest Canadians, a Mexi­
can, a Cuban, couple of Californians, and 
the East Coast, he would stand a much 
better chance of getting the button. So it's 
not the length of the list, but rather the 
amount of energy and initiative in going 
after the elusive ones. We hope there 
are more letters from readers like Mrs. 
Titus. 

According to ad vices from the Depart­
ment of Commerce, a Mr. Midali, of 
Italy, who has been working on trans-
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Send for your free copy 

Ward's New Radio Catalogue 
The best radio experts made this catalogue. 
It is one of the very best and most com­
plete books on Radio ever published. 

Its 52 fully illustrated pages are simply 
invaluable to everyone interested in radio. 
And one copy is to be yours Free-merely 
for the asking! 

It shows guaranteed Radio sets, one 
tube sets that give remarkable results, and 
sets of every variety up to Ward's new 
five-tube one-dial control. Think of tun­
ing in one station after another by turning 
a single dial! 

It shows guaranteed, tested parts, bat-

Our 53 year old Policy 

teries, cabinets, contains a list of stations, 
a radio log for recording stations. It is a 
complete radio manual-sent entirely free I 

Ward"s Is Headquarters 
lor Radio 

And best of all, the catalogue offers you 
everything new in Radio at a big saving 
in price. 

At Ward's, everything for Radio is sold 
without the usual" Radio Profits." Thou­
sands of pleased customers write us of 
their constant delight with Ward's Radio 
products. 

For 53 years we have sold only quality merchan­
dise under a Golden Rule Policy. You can rely 
absolutely upon the quality of everything shown 
in this Radio Catalogue. 

To Montgomery Ward & Co .• Dept. I8-R 
Baltimore Chicago Kansas City 51. Paid 
Portland, Ore. Oakland, Calif. Fort Worth 

(Mail this coupon to our house nearest you.) 
Please mail my free copy of Montgomery 
Ward 's New Radio Catalogue. 

Montgome:;yWard &CO Name: . .. . . . . . ... . .. . .. ......•... . . ... . . 

Local address . . . . ...... . ........ . .... . . . 
The Oldest Mail Order House is Today the Most Progressive • 

Baltimore Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth ~ Post office . . . . . . . . .... . ... ....... ...... . . 
. : 

State . ... .. . . ........ . . ........ . . . . . ... • 
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mission of electrical energy for power 
purposes for the last five years, has 
d eveloped his findings to such a point 
that the experiments are a laboratory 
success and only await commercial adap­
tation. 

An article in "La Stampa," an Italian 
journal which has been translated by 
the Department of Commerce says:­

"The result obtained is that of trans­
mitting electric energy in the form of . 
alternating current without excessive 
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losses, but in reality the electric energy 
is not transmitted as such. Instead, the 
system transforms the electric energy 
into very short electro-magnetic waves 
of about one-millionth of a centimeter. 
These waves must be about the size of 
light waves and have nothing in com­
mon with the Hertzian waves used in 
radio communication. 

"These extremely short waves, liter­
ally called vibrations of the electrons, 
constitute the means by which the elec­
tric energy is transmitted to a distant 
receiving set which in turn transforms 
them into electric current of identical 
characteristics of that used in the trans­
mitter." 

The report further states it is noted in 
the experiments no difference of poten­
tial exists between the antenna and the 
ground despite the utmost efforts to de­
tect such potential by means or electro­
dynamic, electro-magnetic or electro­
static devices of a sensitive nature. It 
is also claimed by this means polyphase 
currents may be transmitted. 

Further reports are awaited with con­
siderable interest in the United States, 
where the power transmission scheme of 
Tesla, years ago, excited wide interest 
from its novelty. So far all schemes 
have depended upon resonance of the 
transmitter and the receiver, whereas in 
the Italian report it is stated the system 
does not depend upon resonance between 
two circuits as the word resonance is 
understood in radio circles. 

Anthony D. Cesare, 435 East Monroe 
St. ; Phoenix, Ariz., sends in a list of 
stations receiyed on a two tube reflex, 
more or less destroying the fallacy that 
desert countries are not good for radio 
communication. 

Harold \V. Chandler, secretary of the 
Victoria Radio Club at Victoria, B. C ., 
sends us a copy of a letter from the club 
in which it goes on record as favoring 
the abolition of all radiating receivers. 
The letter is in the form of a memorial 
to the Dominion government of Canada, 
and reads as follows:-

"\Vhereas in the opinion of the mem­
bers of the Victoria Radio Club the use 
of radiating sets had become a public 
nuisance, it is the opinion of this Clu b 
that government action should be taken. 

"We believe the manufacture and sale 
of radiating sets in Canada should at 
once be stopped by law, that on all 
licenses the type of receiving sets should 
be specified and in a reasonable time the 
use of radiating sets absolutel y prohib­
ited by law. Also that all radio inspec­
tors be given full power to act at once 
in cases of persistent interference." 
t 'From the above it is not hard to see 

. the effect which the "blooper" h.as had 
on our Canadian friends . 

Being desirous of out-logging one of 
his friends who possessed a factory built 

L. V ,. Davenport, radio operator on the KDIV, SS Ol'>:mPic, ~n the Pacific, sends in h~s set, George Clark, 1822 North 47th St., 
contnbution for the benefit of RADIO AGE fans. It 1S a vanant of the \'Veagant and 1S Seattle Wash proceeded to make the 
arrang~d so no neutralizing cap~city is req~ired, although one is s~own in the drawi,:g. • two tu'be ultr;-audion described in the 
The cotis are wound Lorenz f ashwn on a oJ-mch form and wound wah No. 18 DDC Wlre. . . . 
Regeneration is controlled by means of capacity C 3 which is a .00025 variable condenser. !,larch ~ADIO AGE with. which .he 
With this set the tendency to oscillate is held in subjection and with the values given, Mr. b~oug.ht 10 all manner of statlo~s ,,:,hlch 

Davenport gets excellent r.esults on all waves within the broadcasitng band. hiS friend could not do. The list IS an 
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ne", Prest--O--Lite Battery 

IN THIS new battery you'll find all the good points and 
high quality that have made Prest,O'Lite an unfailmg 
aid to better radio. And in addition there are many im, 
portant refinements and improvements that make it the 
most attractive, most convenient battery you can buy. 

This new battery has a beautiful stippled finish hard ' 
rubber case that blends with any furnishings. The case 
it.. .nolded in one piece, giving sturdy, leak-proof strength. 

To make the battery convenient to carry, the handle 
has been given a comfortable rubber grip. 

The oversiz:e terminal nuts on the binding posts are 
easy to turn and insure perfect contacts. 

Novel rubber insulators completely cover the tops 
and sides of the cell connectors, preserving the original 

fine finished appearance at all times and giving protection 
against accidental short circuits. 

No effort has been .spared to make this a battery you 
will be proud to own. Yet, hke the rest of the Prest' 
O,Lite line, it is priced to offer you the biggest value of 
the day. Ask your dealer to show you this battery and 
the Prest,Q,Lite Chart that helps you select the right 
battery for your set. Or write Indianapolis for a copy 
of our interesting handbook on radio storage batteries 
and how to charge them. 

THE PREST,Q,LITE CO . , INC . 
INDIANAPOLIS, IND. 

New York San Francisco 
In C.n,d, : Pr .. t{)·Lite Comp;wy of Cm.d •• Limited. Toronto, Ontario 

~------------------------------------------------------------.+ 
:(0 Tested and Approved by RADIO AGE :(0 
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(Continued from page 46) 
excellent testimonial of the sturdiness of 
the ultra-audion. 

F. R. Fravel, Bollston, Va., compli­
ments us upon the crystal description in 
the July issue and thinks that too little 
attention is paid to the lowly mineral. 
He gets KDKA an:! others of the higher 
powered class up to a distance of about 
1,100 miles when he is not disturbed by 
the locals in Washington, D. C. 

James Licitris, 644 Baird St.,- Akron, 
Ohio, a 13 year old fan, has been plug­
ging a way for a button with a single 
tuber. His list seems to represent a 
good deal of midnight oil burned so we 
are going to forward him an emblem. 

D. Thompson, Galilee, Sask., Canada, 
has written asking for a circuit by means 
of which the 20, 40, 80, and 100 meter 
bands may be spanned. The circuit in 
question is bein g printed in this section, 
being a detector and one stage amplifier, 
suitable for telegraphic and phone recep­
tion on t hese lower wavelengt hs. 

J. Kinsella , 57 Crowla nd Ave., \\' eI­
land, Ont., Canada, using a Flewelling 
super, reports great success with his new 
set . He is an ardent RADIO AGE fan 
and opines t hat if t he maga zine were 
selling for a dollar a copy he would get 
his just the same. 

Karl Hayde n, Osborne Harbor, Skel 
Co. , Nova Scotia, Canada, using a one 
tube set, furnishes us wi th a good list of 
stations heard, going so far as to pick 
up PWX from way up :north. 

~ 1 HA,\/EN'T BEEN 
OFF ,HE PLACE 
Sf NCt:- WE GOT 
OUR.. RADIO I, 

- I(ENT GiTowl 

Here's another fan who finds that 
RADIO AGE sets work . He is Fred 
Kesemeyer, proprietor of the O. K. 
Garage at Bay City, l\lichigan. He 
says:-"I have made a set like yours on 
page 18, March RADIO AGE, and it 
works fine." 

Frederic H. Perau, 210 East Seventh 
St., Oswego, N. Y., is quite a stamp fan 
besides being a radio listener, although 
his flair for stamps is of the broadcasting 
station type instead of postage. He be­
lieves the stamp collecting fad is the one 
way to make sure of your reception. 
Incidentally he sends in a list of stations 
that would stagger the linotype operator, 
but certainly deserves the button. 

Using a two tube set Frederic H. Pol­
lard, 85 Ha ",thorne St., Brooklyn, N. Y., 
gets 'em from the Atlantic to the Pacific 
and insures his getting one of the DT 
buttons. 

Further ahead in this column we 
seemed to be having a run on Canadians. 
Now we seem to be doing the same thing 
on Frederics, for this is the third gentle­
man by that first name who has written 
this department . This one is Frederic 
Greger, 409 South River St., Sheboygan, 
Wis., who related his experiences with a 
two tube ultra-audion with which he is 
having great success. 

W. E. Millard, 811 Kains Ave., Al­
bany, Calif., using one stage of radio 
frequency ahead of a detector, reports 
fine results. The layout is a semi-toroid 
coil and a three circuit tuner, all built 
along low loss lines. 

The Magazine of the Hour 

Douglas Black of (go easy now, Mr. 
Printer )-Peneta nguishene, On tario, Can­
ada, sends in a good list of stations 
picked up on a crystal detector. There 
are 14 stations in all and most of them 
represent distances in excess of 500 
miles. 

Using a Weagant circuit one tuber, 
Luther Raine, at Blythe, Calif., tells us 
that it brings in the stations fine with 
ease of control. He also reports hearing 
two Italian stations. 

Russell J. Schem bs, 509 7th Ave., 
Peoria, IlL, built over a factory set into 
a non-radiating type and with it has 
listened to 65 stations in five hours. In 
all he heard 193 stations in seven coun­
tries and 48 amateurs in the United 
States and Canada. A ship in distress 
off the coast of Ireland is also advanced 
as a reason for the a ward of the DT 
button. 

J. H. Kirkpatrick, 6250 Berrie St., 
Montreal, Que., Canada, using an ultra­
audion, sends in such a formidable array 
of stations that he is automatically 
awarded the button. The set is the one 
described by Brainard Foote In the 
September RADIO AGE. 

A bulletin "Joining the Electric Wave 
and Heat Wave Spectra" by E. F . 
Nichols and J. D. Tear, has just been 
issued from the Smithsonian Report for 
1923 , and is available from the Govern , 
ment Printing Office at Washington­
D. C. 

Roscoe Bundy seems to have stirred up at least 
one bornet' s nest on the subject of resistance coupled 
amplification. according to the .... ay .... e dope out a 
letter received from J. E . Roberts. engineer, residing 
at 14724 Detroit Ave .. Lakewood, Ohio. 

Mr. Roberts takes excePtion to Roscoe's statement 
that resistance coupled amplification. staCe for 
stage. does not equal transformer coupling. 

Feeling that our readers are Interested In anything 
bearing on this subject we are printing Mr. Roberts ' 
letter in full: 

Good Dope 
" I have just finished reading the July issue of 

RADIO AGE. from cover to cover, and was par­
ticularly interested in the able article on the coming 
set- the initial article by Mr. Roscoe Bundy­
which .... as fine. until it was spoiled by a wild m is­
statement which took all the good out of the balance 
of the article. 

"Mr. BUndy was good till he got to the paragraph 
on page 10, headed 'Resistance cou p ling' and there 
he went all to pieces when he stated that three stages 
of resistance were necessary to equal two stages of 
transformer coupling in 'degree of amplification: 
If by 'degree' he means volume onlY, be is wrong 
decidedly-and if In that tenn 'degree' be includes 
clarity of reproduction and faithfulness of repro­
duction he is ... Tong again aDd tben some. 

" I imagine that Mr. Bundy has never made any 
direct comparison of resistance coupling wit h trans­
former coupling under parallel conditions or. if he 
has. the comparison was made Some time ago, when 
his statement mlgbt , and probably would have been 
true--but methods change rapidly In radio as you 
know. 

" If tbat is not the case, then he must "ave been 
repeating, without personal knowledge. ~tatements 
that have been In print repeatedly. to the same 
effect, and which are equally in error. or. to put it 
more smoothly. equally behind the times. 

Are Equal 
"Tbe facts are. today, that a resistance coupled 

set. of a Quality of material and workmanship equal 
to a lJ'ansformer coupled set. will give fully equal 
volume. stage for stage. of any lJ'ansformer coupled 
combination- in other words, a stage of resistance 

(Ttun to page 50) 
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New Crosley Radio Ideas for 1926 
Radio with all its rmnance knows 
no more magic name than Crosley. 
With the improvements Powel 
Crosley, J r., presents in his line 
for 1926 he makes his greatest 
stride forward in the development 
of radio for the millions. 

Again he demonstrates the value 
producing economies of gigantic 
production. Again he demonstrates 
that all you can expect from radio 
can be secured through Crosley 
apparatus. 

Add \0% To All 
Pric~s \\"'tst 

oj Rocky Mountains 

. -, .. 
, ' ~ 

J -' 

1 
The Crosley "Pup" 
A genuine Armstrong 

regenerative double cir­
cuit receiver for $9.75. A 
refinement of the one tube 
set with which Leonard 
Weeks, of Minot , N . D., 
heard the MacMillan 
polar expedition while the 
rest of the world listened 
in vain. One dry battery, 
one B battery, tube, 
phones, and antenna only 
accessories needed 
Price without ac- $9.75 
cessories, 

Super-T ri rd yn 
Special wi t h 
matched console 
table and Musi­
cone De Luxe , 
$112 . 50. Table 
separate, $25 .00. 

~ 

The New 1926 

SUPER-TRIRDYNS 

O UR I NG the past three years Crosley engineers have 
developed a wonder circuit-the Super-Trirdyn. ThIs 

combines tuned radio frequency amplification, regeneration, 
reflex audio amplification, making three tubes do the WDrk of 
jive. There is savil}g both in first cOst and upkeep. Bat­
teries last longer . There are less tubes to replace. 

Competitive tests reveal that no present day set, regard­
less of price, is capable of out-performing these 1926 improved 
Super-Trirdyns . They give all the volume possible with the 
best of exist ing vacuum tubes. 

By its superlative performance, the original Trirdyn model . 
quickly built up a world-wide reputation. Yet these newest 
models incorporate vital improvements which are immedi­
ately apparent in the vita lly finer results they gi ve . 

Coupled with their improved performance, the Trirdyn 
presents a new appearance that recognizes no peer in the 
quality radio field . 

The Super-Trirdyn Regular 

The famous Crosley Trirdyn greatly improved 
:"Jew Crosley designed low loss Vernier Condens­
er-new worm rotary type tickler control. Wiring 
concealed under subpanel. In this model all dry 
batteries are contained in the . cabinet. $60 
Price quoted is without accessories ............. . 

The Musicones 

The first loud speaker to repro­
duce the fuII tonal range of voice 
or instrument without aistortion. 
Superior to all others regardless 
of cost. Investigation will prove 
this. Rapidly replacing other 
types of speakers. 500,000 in U5e 
by January 1st. Crosley devel­
oped unit secret of its remarkable 
success. De Luxe Model, ma­
hogany cabinet, $17,50 
$27.50, Regular, 

Crosley Trirdyns have been the 
marvel of the radio world . N o 
radiation. This model is a Simple, 
richly fini shed cabinet of solid ma­
hogany. Same performance as 
the "Special" at $60 . $50 
Price is without accessories, 

Crosley manujacturtl recti.lng Jet. which art /iun.ted 
und", Armstrong U S. PaJ.tnt No . 1.113.14'1 and pr icts 
(rom $'1.75 to sao.OO WII/wuS accessories. 

BETTER-COSTS LESS 

RADIO 

New 2-tube 51 
I mproved popular Cros­

ley 2-tube No. 51 , Special 
De Luxe. Double circuit ; 
New Crosley Vernier con­
densers ; worm type tick­
ler; cabinet will hold all 
dry batteries. Pricc with­
out accessories $23.50 

New 3-tube 52 
Another popular 

Crosley model - the 
3-tube 52 SpecIal De 
Luxe. ReclesljUled 
with flI'W Crosley Ver­
nier condensers. rotary 
type t ickler and beau­
t ,fully fin .. hedcab,n.t. 

Price $32 50 without ' 
accessories 

The Crosley Radio Corporation-Cincinnati 
Crosley Owns and Operates Super Power Station WL W, Cincinnati 

~ Tested and Approl'ed by RADIO AGE ~ 



50 RADIO AGE for September, 1925 The JIagazine of the Hour 

Stand By! 

FUN 
:f. FOR 

FANS 
Announcing! 

STATION 

L-A-F-F 
will broadcast ZIFFS Fun 
Revue, the 15th of each month 
and invites radio fans to TUNE 
IN on this program. 

This entertainment is pur­
veyed by FAMOUS FUN­
MAKERS and, if you act 
promptly, you won't miss the 
current issue of ZIFFS Maga ­
zine. 

Just clip the coupon now!-it 
buys a round trip ticket to 
Funville, far from the bore­
dom of sweltering summer; 
you'll be tuning in on the 
longest wave length of breezy 
humor in the U. S. A. 

ZIFFS keeps you chuckling 
from one issue till the next. 
You welcome its coming like a 
shipwrecked sailor greets the 
sight of a homeward bound 
liner, flying the Stars and 
Stripes. SOME WELCOMEI 

ZIFFS Entertainment for 
Every body never Wears out 
its welcome. Station L-A-F-F 
never SIGNS OFF! 

Gentlemen: 

Enclosed find 25c. I want to tune 
in on ZIFFS Sept. Program. 

Name ....... _ .................. _ ............... _ .. __ .. . 

Address ....... _ .... _ ............. _._. __ ... ___ .. _ .. _ 

....................... State ............. __ ... _ ....... . 

Pickups and Hookups 
(Co'ltinuedfrom page 48) 

The above figure 5 shows the diagram of a 5 walter senl in by Paul M. Hayes. 
It is loose coupled to the antenna and counterpoise for the reason that all 
amateurs should by now use this type of coupling to do away with harmonics, 
key clicks and other interferences mOre or less attributed to the conductive 
coupled set. C3 is a .0005 variable in the counterpoise lead while A is the 
r. f. ammeter. CI is .002 mfd. and RI is 10,000 ohms. C2 is the glass pack 
condenser described by Hayes in this section. The spark coil is operated 
off the same battery as the tube. The MA {milliammeter} and V {voltmeter} 
are not absolutely essential. bur they come in handy. If you have any trouble 
with the set, look up some transmitting amateur in your neighborhood. 
Doubtless he will be interested in the conversion of a BCL into a brass pounder. 

COUpling, today. is the equal of any stage of trans­
former coupling. This is in I'O/umt only-in perfection 
of reproduction and the absence of distortion. there 
is no comparison possible. for the resistance coupling 
does not distort. 

"Further- the suggestion that tbree stages of 
resistance MUST be used to replace t,,'O stages of 
transformer coupling is also misleading. In three 
separate instances. occurring within the past month, 
an attempt has been made to replace two regular 
stages of transfonr.er amplification, with a well 
known 3·tube resistance unit. with the uniform result 
that the third stage of resistance was not practical. 
e.,'<cept for auditorium reprodUction, the resultant 
volume being too great for comfortable reception 
in the hOme. In one case an extm output was 
arranged for after the second AF stage for regular 
use-in the two other cases, the last or third stage 
was removed. leaving two stages of resistance coupling 
-the same number of stages a s the transformer 
coupling which had been removed, with an increase 
in volume and absolute absence of distortion. 

" In addition. it has been found that there are few 
loudspeakers of any Qua lity, which can hold the 
full output of three stages of resistance amplification, 
without 'blasting' or e.'Ccessive diaphragm vibration. 

" Again. a properly built resistance coupled set 
does not need more than 90 volts of 'B' battery for 
ordi nary reception-the addition of another 45 
"olt block does not help matters materially, and 
often interferes with the Quality of the output. 

"Still again. tbe matter of volta ge is not important. 
for the draft on a . B' battery. of a resistance coupled 
set is vastly less than a similar set, transformer 
coupled. in 'B' amperage, and the 'A' battery con­
sumption is also reduced to a minimum. The writer 
has a 4-tube fully resistance coupled set. working 
on 4 201 -.\ tubes. and the readings of tbe meters 
at the best point of operation show an A battery 
conSUmPtion of .7 amp. at 3.9 volts. B battery, 90 
volts and less than 7 milliamps draft on the four 
tubes. 

"The above statements are not to be considered 
as other than a criticism of a friendly and constructive 
nature. The statements are open to verification, 

:{.. Tested and Approved bll RADIO AGE :{.. 

or proof. either by tests in your own laboratory. or 
I can submit proofs of same in any form that yOU 
may find proper-the point is. that I believe that 
you are endeavoring to broadcast the most recent 
facts in your publications, and the remarks in para­
graph on pa~e 10 referred to were an oversight. in 
view of present day accomplishments. no matter 
how true they may have been a year ago." 

Mr. Roberts did not state in his letter whether 
the resistance coupled outfit to which be refers is 
biased or not. If it is not biased then comparison 
against transformer coupling is out of the Question. 
If it is biased then the resistance coupling more 
nearly approaches tbe standard of the transformer 
coupled set. It is rather strange too that manu. 
fact urcrs of resistance units do not claim stage for 
stage parity with transformer coupling. 

In this connection we note that Rathbun in this 
issue has a set of blue prints and a descriptive article 
on "audio ampiification" in wbich he touches upon 
resistance coupling. His resistance stagel! are biased 
for maximum clarity. There is no Question but that 
resistance coupling does not distort of Itself, bu t 
unbiased tubes will. Hence the bias. 

This is a subject that could be fought Over for 
years. Frankly we would like to have our Pickups 
family go into tbe subject and let us bave 'tbeir' 
opinions. Some of yOU will agree with Mr. Roberts. 
Others will disagree. Let us know your verdict. 

Paul M. Hayes, 918 Bell St. , Pasadena, Calif. 
who is Quite anxious that SOme of tbe receiVing fans 
sbou Id Come into the dot and dasb game, sends in 
a diagram of an inexpensive five watter making use 
of spark coil potential applied to the plate of the 
tube. The circuit is given f'lsewhere in this column 
and the description follows: 

"Thi~ is for the beginning brass pounder and is 
inexpensive. It is a 5 watt I. C. W. set, using a six 
volt storage battery for both the filament and plate 
supply. Tbe panel is 7 by 12; the parts: a zero to 
two and a half ammeter. one 4 terminal spark coil. 
a glass plate condenser, a 5 watt tube (UV202) 
socket. rheostat. inductance, .0005 variable con­
denser, 10.000 ohm grid leak, and a .002 fixed con­
denser. 
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Solved! The space problem of the 
straight~line frequency condenser. The 
new AMSCO Allocating Condenser is in~ 
geniously designed to save room in the 
cabinet - yet spreads the stations evenly 
around the dial, according to frequency. 
Greatly improves the selectivity of the set 
and simplifies tuning. Three sizes-Single 
or Siamese. 

Ask your dealer--or U'riU! Dept. P 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets, New York City 
MAKERS OF MELCO SUPREME RADIO RECEIVERS 

Half a Heard. th •• ecut. 
Half a HeartiHhe .ha/>e 
of the rotor plate •• 

Half a Heart i$ lhe ru .... · 
.ymbol for efficient S. L. F. 
ua1'iable con4cnsC'J'S. 
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WITH 

Mohawk Speeds Up 
Production 

Steam has been ordered up at the two 
large manufactories of the Mohawk Elec­
tric Corporation, makers of the Mohawk 
single dial .~-tube radio receiver, it was 
announced by Gustave Frankel, presi­
dent. With the letting of several large 
contracts for raw materials and various 
accessories, including 20,000 Vesta Storage 
Batteries, the work of turning out the 
first quota of the new model to be re­
leased soon is about to get under way. 
According to 1\[r. Frankel, preparations 
are nearly complete. 

At the large plant in Chicago, where 
the general offices of the Mohawk organi­
zation are also located, the decks have 
been cleared for action. According to 
Douglas De Mare, general manager and 
factory superintendent, actual manu­
factUring is expected to begin some time 
this month. The factory personnel has 
already been increased, and more men will 
be employed as the work progresses. 

"The new :\Iohawk will be in every way 
as distinctive as the old," Mr. Frankel 
declared in discussing the latest model. 

"\Vhen we came out with our set last 
fall we entered a field in which single dial 
control was looked upon with skepticism 
by fans and many experts alike. As 
pioneers of one dial control, it was our 
aim to demonstrate to the public the 
efficiency and practicability of a 5-tube 
tuned radio frequency receiver operated 
by only one knob. Figures now show 
that we have been successful beyond our 
expectations. The resistance to single 
control has been greatly decreased, and 
it is recognized in almost every quarter 
as thoroughly practical. It is evident 
that the day of single control is at hand. 
This is sustained by the increasing num­
ber of one dial sets coming on the market, 
and by the dozens of different gang-con­
densers now being offered to the fan 
who desires to build a one dial receiver." 

Thordarson Announces the 
"Autoformer" 

The low notes of the organ, base viol , 
tuba, E nglish horn and of other instru­
ments below 100 cycles are said to be 
amplified as perfectly as high notes by 
the latest Thordarson development, the 
Autoformer All Frequency Amplifier. 
The Autoformer is an adaption of ca­
pacities, impedances and resistances, 
develo~ed in the Thordarson laborator­
ies at Chicago. It is similar in principle 
to the line amplifiers now in use at the 
more recent ly installed stations. 

Three stages of Autoformer amplifica­
t ion are reported to amplify with even 
magnitude and beautiful clarity all notes 
within range o f. the human ear and to 
deliver more amplification than two 
stages of audio transformers. 

An Autoformer hook-up bulletin is 
just off the press. Copies may be had 
by writing to Thordarson Electric Mfg. 
Co., 500 W. Huron St., Chicago. 

Phenix Radio Corporation Re­
Incorporates 

PheniX Radio Corporation, 114-116 
East 25th Street, New York City, an­
nounces a re-incorporation with an active 
capital of $215,000.00. W. A. Eisen­
hauer, formerly in charge of advertising 
with Radio News, remains President of 
the Corporation; R . E. Lacault , E. E., 
formerly associate editor of Radio News 
and Radio Research E ngineer with the 
French Signal Corps Research Labora­
tories , is Vice President; E rnest WiIl­
voseder, formerly treasurer of American 
Chicle Company, is Secretary. Henri 
Conrad, famous musical director, is 
among the Board of Directors. 

This new capital was secured for the 
further promotion of the Corporation 
next year in the manufacture of its Ultra­
Vernier Tuning Control, Ultra-Lowloss 
Condenser (both a straight-line wave­
len¥th and a straight-line frequency), 
deSIgned by R. E. Lacault. Also the pro­
duction and distribution of a new radio 
receiver, the Ultradyne Model L-3, a 
6-tube receiver with built-in loud speaker 
but without panel, dials or knobs. The 
new receiver will be very compact and 
a beautiful instrument for the home . 

Buys Control of Radio 
Company 

Controlling stoc k in the Veri-Chrome 
Laboratories of Cincinnati, Ohio, has 
been purchased by officers of the Formica 
Insulation Company. 

The Veri - Chrome Laboratories de­
veloped and put on the market last year 
a method of marking radio panels which 
is a big step in advance over the engrav­
ing methods previously used. 

The company has numerous contracts 
with leading radio set manufacturers 
all over the country for decoration of 
their panels. The process permits the 
use of high grade Formica panels, beauti­
fully decorated at no greater cost than 
for inferior materials. 

With the financial and production 
resources of the Formica Insulation 
Company behind the company. a large 
extension of its business will be possible. 
The business, however, will remain under 
the managemen t of the men who origin­
ated the process and who have developed 
the business. 

The process is one of lithography which 
makes rapid decoration of panels pos­
sible. Tuning scales may be placed 
directly on the panel-eliminating the 
use of dials and making it possible to use 
pointers-this making important econo­
mies possible. 

Several leading set makers in Cin­
cinnati and Dayton are already using 
the process. 

RADIO AGE is an independent mag­
azine. 

The ilJagazine of the Hour 

RERS 

Young") Engineer Designs 
Jewett Set 

Not so long ago public interest became 
attracted to the plan fathered by Edward 
H. Jewett of encouraging youthful in­
ventive interest in the radio world. 
Somehow or other it became known 
that at the Jewett plant there was always 
a sympathetic hearing of the young idea. 

As always, in the discussion which 
attaches to such news, a good deal of 
sentiment was mixed in with opinions. 
Mr. Jewett protested that there was 
nothing sentimental about it, nor philan­
thropic; that it was simply practical 
encouragement to youth with the cer­
tainty of yielding profitable discoveries. 

How right he was is illustrated in the 
case of the new Jewett receiving set, 
which takes its place among his factory's 
products for the forthcoming radio season. 
The engineer who did nearly all of the 
major development work on the set­
an eighteen months' job, is Edward H. 
Clark, one of the youngsters who found 
encouragement at the hands of Mr. 
Jewett's staff. As yet there has been no 
opportunity for a public verdict of the 
set, but the trade opinion is said to be 
very high: It is a 5-tube tuned radio 
frequency set; two radio, detector and 
two audlO_ It has 2 controls. Several 
of the features are announced as new 
and covered under special patents. Mr. 
Clark is only one of several engineers 
who are producing new things in radio 
under the protective encouragement of 
the Jewett people. 

Products from the same source this 
Autumn wiII also include the familiar 
Superspeaker in conventional and COll­
sole types; the Vemco-Unit, the l\;licro­
Dial, the Par kay Cabinet and the High­
boy with built-in horn. 

"Public Is Going to Buy With 
Its Ears"-Priess 

"Radio this coming season will be 
competitive on performance. It will be 
an engineer's year. Every so-called 
selling point will be subordinated to 
what the set actually can do." 

Such is the statement of William H. I 
Priess, president of the Priess Radio 
Corporation, and a widely known per­
sonality in the technical ranks of radio. 
He explained further: 

"The determining marks of desira­
bility in a radio receiving set have come 
to be volume and distance. These quali­
ties have risen above all others in the list 
of desirable attributes a receiver should 
have. 

"The emphasis which has been placed 
on 'distance' has put a great strain on 
radio engineering talent; the required 
development was out of all comparison 
with the speed that has marked progress 
in other phases of the electrical industry. 

"Nevertheless, the demand has been 
met, as the forthcoming season will prove." 
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Bristol Loud Speaker Tester 

THE Bristol Loud Speaker Testing 
Apparatus, known by trade name as 

Comparaphon, was designed to enable 
the radio dealer to demonstrate various 
types of horns for the prospective cus­
tomer, and to demonstrate under ap­
proximately the same conditions as when 
used on a radio receiver. It is not often 
possible to demonstrate horns on a 
receiving set under usual broadcast con­
ditions. 

The apparatus consists of a specially 
constructed double button microphone, 
arranged to be used in conjunction with 
a phonograph . The microphone takes 
the place of the usual sound box. The 
record groove actuates the electrode 
between the buttons instead of the usual 
arrangement of allowing the electrode 
to be operated by a diaphragm from 
voice impulses . 

The control box contains a step-up 
orepeater coil having a split primary 
winding, which is to allow both sides of 
the microphone to be used . This primary 
winding is so designed that it matches 
the impedance of the microphone at 
approximately 1000 cycles. The second­
ary of the repeater coil is wound to have 
an impedance approxi mately equal to 
that of a 201-A Tube operating 100 volts 
which is about 2 1-2 Henrys. 

A three point switch is placed on top 
of the test set and so connected that the 
output from the repeater coil can be 
instantly shifted to any of three horns. 
The test set requires 4 to 5, or a 6 volt 
storage battery for its current supply. 

USL "Broadcast Receptor" 
Features Simplicity 

USL Radio, Inc., Niagara Falls,!' . Y ., 
has just placed on the market the USL 

Broadcast Receptor, a moderately priced 
5-tube tuned radio frequency receiver. 
This set is attracting considerable atten­
tion due to its attractiveness, simplicity, 
selectivity, range and its unusual tone 
qualities. 

By arrangement with U. S. Light & 
Heat Corporation, manufacturers of 
USL storage batteries, the distribution 
and sale of the USL Broadcast Receptor 
is offered to lJSL battery distributors. 

Following is a description of the USL 
Broadcast Receptor: 

Trade name--USL Broadcast Receptor. 
Model Number-RC-5. 
Type--One stage tuned radio frequency 

amplication, detector and three stages 
resistance-coupled audio frequency am­
plification. 

Number of tubes---Five. 
Type of tubes-Hard amplifying. 
Number of controls-Tuning, two-

Volume, one--Antenna, one. 
Batteries---"A" storage; liB" 90 volts 

storage or dry. 
Dimensions-23 3-4 in. long x 10 3-8 

in. deep x 9 1-2 in. high . 
Finish-Cabinet-two-tone American 

Walnut. Panel-Aluminum finished 
stump walnut and gold. 

Price--$80.00 less accessories. Pacific 
Coast , $85.00. 

Beg Your Pardon 
In the comment on the method of overcoming 

oscillations in receivers touched upon by Frank 
D . Peame in the June Radio Age. the Roberts 
recei ver was not credited to Radio Broadcast as 
it should have been. since the Roberts circuit 
was first pubUshea by that magazine. 

New DeForest Tube is 
Marketed 

JERSEY CITY.-The history of the 
radio art is interwoven with intriguing 

romance in the various stages of its 
advancement, unparalleled by that of 
any other indulilry, and thili conliilitent 
phase is given a startling proof in the 
latest masterpiece of the DeForest Radio 
Company's new vacuum tube, now on 
the market. 

Termed Type DV-5-its creators have 
taken the somewhat accidental discovery 
of a biological chemist and merged with 
it new inventions of the DeForest 
"audion" laboratory, in the construction 
of what is said to be the long-sought 
Utopian tube--one of perfect insulation. 

Isolantite, or synthetic quartz, is used 
for the base of this tube, and the romance 
of its disco very dates back to the first 
years of the World War. , 

C hief E ngineer Roy A. Weagant of the 
DeForest Radio Company found that an 
Isolantite based tube decreased grid 
plate capacity from twelve micro micro­
farads to eight or less at frequencies 
from 100,000 to 10 million; while the 
tone quality remained practically con­
stant, regardless of variations in fre­
quency. 

The DeForest DV-5 is a standard base, 
5 \'olt storage battery tube, and said to 
be unsurpassed as an audio frequency 
amplifier and regenerative detector. It is 
said to be exceptional equipment for 
reflex and non-oscillating radio frequency 
circuits. It is designed, Mr. Weagant 
said, "to use high plate voltage in con­
junction with C battery." With plate 
voltage of from 135 to 270, and the 
corresponding C voltage, the DV-5, 
used as an audio frequency amplifier, will 
gh'e approximately double the volume of 
any present tube, with the sole exception 
of t he power amplifier, at little or no 
increased plate current consumption. 

All Radiodom Behind Los 
Angeles Show 

N EARLY 175 locally and nationally 
known leaders in the radio industry 

have joined hands here for the purpose 
of making a resounding success of the 
Third Annual National Radio exposition, 
to be held from September 5 to 12 in 
the new Ambassador auditorium. 

In number of ' exhibit spaces, it is 
announced the sho, ... will be almost in 
the New York and Chicago class. To 
insure that 175 exhibits could be entered, 
Waldo T. Tupper, who is producing the 
event under auspices of the local Radio 
Trades' Association, just has completed 
remodelling a heretofore unfinished wing 
of the auditorium. 

Before the work of remodelling was 
finished, nearly the entire exhibit space 
was contracted by wholesalers, retailers 
and jobbers, with the result that nearly 
the entire floor area of the exposition 
already has been subscribed. 

With the previous Los Angeles radio 
show having but 107 booths, local dealers 
and fans are enthusiastic over the strides 
made by this one. It was pointed out 
by Les Taufenback, acting chairman 
of publicity, that the show reflected the 
popularity of radio in Southern Cali­
fornia. He declared the home life here, 
coupled to the appreciation of music 
and the finer arts, noticeable throughout 
this locality, caused this district to be 
rated as one of the principal radio centers 
of the United States. 
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lhe 
lasl word ~n 
luning deVices 
When a micrometer control is 
so delicately geared that it seeks 
out and brings in the most elu­
sive stations within the scope of 
your set with deadly accuracy, 
and with ease, we feel that it 
fully deserves to be referred to 
as "the last word in tuning de­
vices". Such is the Accuratune. 
Incidentally, it can be quickly 
substituted for ordinary dials 
without alteration of your set. 

MYDAR RADIO CO. 
17 CAMPBELL ST .• NEWARK, N . J. 

ACCURATUNE 
••• ' u t ... ...,. e u.s "" .0" 

and eallY te=-o 
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FREE 
1,OOO-MILE 
Receiving Set 

Don·t miN tbil bill special offer to 8UP1I1:ir 
FREE all parte neuasary to eoD8troct • 
bln·flI'8de lOOIHnil. receiriolf set. Yoa oaa 
... 0 tbis set alon. tor practieall, tbe entire 
roatof tbeconne.. Send for the facts now. 
Fiod oat all aboot this bllf·pay 6eld. AddJua 

Radio Association of America 
.513 Rav8nlWQ(ld Ave., Dept. g.. CI!ICs&o, 111. 

Watch for 
RADIO AGE on the air again! 

About September 20! 
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6T View of the receiver described by Mr _ 
'.I. Pearson, laid out but not wired. The 
economy and neatness of arrangement 
will appeal to the particular set-builder_ 

The Magazine of the Hour 

A 5 -Tube TORO 10 CO 1L Receiver 
A SIMPLY BUILT SET WITH NO EXTERNAL INTERFERENCE 

SO ).IUCH interest has been displayed 
in the application of the new self­
contained field coils since the pub­

lication of an article on the theory and 
construction of the coils In the ULY 
issue of RADIO AGE, that a few words 
on the actual arrangement of the com­
plete recei"er would seem timely, As 
you will remember, the essential feature 
of the circloid or toroid type coil is the 
circular magnetic path which is con­
tained entirely within the turns of wire 
so that no stray fields are generated 
to cause trouble through inter-stage 
coupling when used as transformers, and 
so that the coils are indifferent to external 
interferences, which commonly cause a 
loss of selectivity with the more common 
solenoid coils. 

From a practical standpoint, as de wed 
by the constructor, the most important 
feature is the ability to" closely space the 
coils on a short panel without causing 
feed-backs or excessive regeneration 
through stray fields . We do not need to 
accurately set the coils at some definite 
and usually incom-enient a ngle, to pre­
vent coupling, nor do 'I-e require elaborate 
methods of controlling self-oscillations 
when the toroid coils are used, as is the 
case with the more common coils, Com­
mercial five tube sets are in production 
in which the apparatus is mounted com­
plete on a i U x 18" panel, and as you all 
know, this is abo~t as small a space as 
we can el'pect to use for a fi,-e-tube 
tuned radio frequency outfit. For the 
amateur, however, a 7" x 21" panel is 
advisable, not for fear of back-coupling, 
but for the reason that the parts are more 
accessible for wiring. 

After many trials with various base­
board a nd sub-panel constructions, the 
arrangemen t shown by the accompanying 
photograph was found the most practi ­
cable and the easiest to wire up. Here, 
all of the parts are open to inspection or 

By 
GEORGE A. PEARSON 
adjustment with the least loss of space 
and they also present a symmetrical and 
pleasing appearance to the critical ama­
teur constructor who is as much concerned 
with the appearance as with the perform­
ance. Another feature of the layout, 
and by no means the least important, is 
the length of the wires, which is reduced 
to an absolute minimum in the case of 
the grid and plate leads, which are of such 
vital importance to the proper operation 
of a recei ver. By far, the greater major­
ity of the wires are from 4· to 7' long 
with only a few battery leads of greater 
length, 

The "Chassis" 

No \\'OOD baseboard is used for the 
support of the apparatus. The 

three variable tuning condensers and the 
rheostats are mounted on the panel with 
the coils attached to the backs of the 
condensers by metal brackets which at 
once act as a support and as a means of 
completing one of the connections between 
the coils and condensers. All of the 
remaining parts such as t_he tube sockets, 
bypass condensers, and audio transformers 
are mounted on a bakelite sub-panel to 
the rear of the panel and coils. This is 
clearly shown in the photograph. The 
panel is i' x 21 ' x %' while · the sub­
panel is of the same length and only 3 J{II 
wide. Directly to the rear of the sockets 
and attached directly to the sub-panel 
in a row of binding posts used for the 
connection of the batteries, antenna, 
ground and loud speaker. 

A rigid connection between the panel 
and the sub-panel is had by two Simple 
brass brackets made of sheet brass H 
inch wide and approximately iI-inch 
thick. By making the height of the 

brackets equal to the height of the audio 
transformers, the latter can be made to 
support the sub-panel near the center, as 
shown. When in place in the cabinet, 
the transformers rest on the floor of the 
cabinet. thus giving a rigid support at all 
points in the length of the sub-panel. 
The transformer terminals or binding 
post screws pass through the sub-panel 
and are capped by ornamental nuts which 
at one time hold the transformers in place 
and afford a means of making short con­
nections between the tube sockets and the 
transformers. At the right, the output 
jack is supported from the right hand 
bracket . 

A peculiar arrangement in the sequence 
of the sockets was made necessary by 
the spacing of the coils, and by the desir­
ability of short wiring connections, 
Starting from the right end of the sub­
panel, the first tube is the first frequency 
tube, then the second audio frequency 
tube, the second radio tube, the first 
audio tube, and then finally the detector 
tube socket at the extreme left where the 
grid leak and grid leak condenser will 
be seen . Arranged in this way, the grid 
post of each socket comes directly oppo­
site to the grid post of the circloid trans­
formers, and results in 3-inch grid lines. 

Coil Connections 

OWIKG to the extreme sharpness of 
the tuning, two circuit transformer 

coils cannot be used throughout . To 
reduce this extreme sharp, tuning so that 
stations can be more eaSily picked l!P, it 
was found desirable to install a single 
circuit coil in the antenna circuit at the 
right hand end of the panel. This is 
simply a continuous winding, tapped at 
t\\'o points for the connection of the 
aerial, with connections from the taps 
brought to two antenna posts on the 
rear edge of the sub-panel. Connection 

(T:~rn 10 page 64) 
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New Season to Start 
with Banquet 

The Second Annual Banquet of the 
Radio Industries will raise the curtain 

on the new radio season on the e\'ening 
of Seplember 16 at the HOlel Commodore 
in ~ew York City. 

All arrangements are under way, 
committees are functioning, radio firms 
are engaging their tables and from all 
indications this banquet will set a stand­
ard as well as a record that will be u n­
precedented. 

The banquet has a 'double significance 
and will attract a double audience. 
Actually present will be more than 1000 
prominent members of the radio in­
dustry; officials of the great manu­
facturing and distributing corporations, 
the broadcasting stations and all the 
important business enterprises that have 
to do with radio. Figuratively present 
will be the great radio public, tuned in 
to the magnificent entertainment which 
will be brought. 

Because of the great influence wielded 
by the members of the associated organi­
zations under whose auspices the dinner 
will be given, the finest radio entertainers 
in the country will broadcast direct 
from the banquet hall. The entire pro­
gram for broadcasting is being built on a 
basis of delighting the public \vhich 
stays at home. It will be undoubtedly 
the sOrt of treat which only the combined 
efforts of the entire radio industry could 
possibly bring about. The speakers, 
like the entertainers, will all be nation­
ally known figures. 

The associations which are sponsoring 
the banquet include the National Associa­
tion of Broadcasters, the Radio l\Ianu­
facturers Association, the Independent 
Radio ~Ianufacturers Association , the 
National Radio Trade Association , the 
Talking :\Iachine and Radio ~Ien, Inc., 
the Electrical Supply Jobbers Associa­
tion, the Pacific Radio Trade Associa­
tion, the Electric Club of Chicago, the 
Radio :\Iagazine Publishers Association , 
the American Radio Association, the 
Radio Announcers of America , the Radio 
Tube Manufacturers Association, the 
Bakelite :\Ioulders Association , the Wis­
consin Radio Trade Association; the 
Central States Radio Jobbers Associa­
tion, the St. Louis Radio Trade Associa­
tion, the Radio Trade Association of 
:\lichigan , the Northwest Radio Trade 
Association and the Radio Writers 
League. 

Radio Shows For This 
Fall 

Aug. 22-29, Pacific Radio EE- .San Francisco. Cal. 
Sept. 5-12. National Radio EZ .. _Los AnKeles. Cal. 
Sept. 6-12. National Radio Ex._ .. New York. N. Y. 
Sept_ 14-19. Second Annual Radio World's 

Fair ___ ..... . _ ..... . New York. N. Y. 
Sept. 14-19, P,tt.hurgh Radio 

Show ___ .. __ ._.Pittshurgh, Pa. 
Sept. 14-19, Canada Radio Show_WinnipeK' Can. 
Sept. 23- 21. International Radio 

EL_ .. _ .. ___ ..... _Atlantic City. N. J. 
Sept. 28-oct. 3. National Radio ElL-Chicago. Ill. 
Oct. 5-10. Second AnnUal N . W. Radio 

Ex..St. Paul and Minneapolis. Minn. 
Oct. 5-10. Radio Show and Conven-

tioD--___ Washin&ton. D . C. 
Oct. 12-11. St. Louis Radio Show_ .. St. Loui •• Mo. 
Oct. 12-17. Boston Radio Show_ .. __ Boston. Mass. 
Oct. 17-24. Radio Show .. _~ ___ .Brooklyn, N. Y. 
Oct. 19-25. 2nd Annual Radio Ex..Cincinnati. Ohio 
Nov. 2-7, 2nd Annual Rad!o 

Show .. _ __ _ ... _._ Toronto, Oot .• Can. 
Nov. 3-6. Detroit Radio Show __ Detroit. Mich. 
Nov. ~15, Milwaukee Radio Ex .Milwau·"ee, Wis. 
NOIT. 17-22. Fouth Annual Show __ .. .. Chi"'ago. Ill. 

Detroit Radio Manufacturer 
Organizes In Canada 

Announcement has just been made of 
the organization of the Dongan Electric 
l\lanufacturing Company of Canada, 
Ltd., with factory and offices at Wa lker­
ville, Ontario. This is an important 
step in Canadian electrical and radio 
circles and is one more evidence of the 
Dominion's consumption of high grade 
radio merchandise. 

The Don&an Electric :Vlanufacturing 
Company WIth headquarters in Detroit 
has been famous for fifteen years for its 
line of transformers and ammeters. 
Today this company is the largest manu­
facturer of bell-ringing transformers in 
the world. Low voltage transformers 
and, of recent years, oil burner trans­
formers share a large portion of the 
company's production. 

During the last few years a national 
reputation has been made for quality 
parts in the rapidly growing radio field . 
At present Dongan is supplying 35 
different Receiving Set :\lanufacturers 
with audio transformers. In addition 
to audio transformers Dongan builds 
voltmeters both for the set manufac­
turers and the jobbing trade. 

Lakeside Type M Loud 
Speaker 

T he most essential 
qualities of a loud 
speaker horn are: 
clarity. \'olume and ' 
fa ithful reproduction 
of tone. I t is diffi­
cult to say which of 
these exceeds in im­
portance but when 
using a Lakeside loud 
speaker, it is not nec- :. ~ 

"None better made!' 
Conform to Bureau 
Of Standards spedfi. 
cations for lowest 
losses. Automatic 
bearing take -up aDd 
rueeed construction 
assure permanent 
alignment. All capac­
ities- plain, vernier. 

Fully guaranteed. 

Duplex Matched Condensers 
Afford Uniform Dial Settings 

Always £.~ ~~ .. ~.~~I' Only One 
Read .~~' ~J~ ' ~ ~~ . Number 
Alike "'W ~ ... . to Log 

Or eliminate logging - Dial by call 
letters or wave lengths. Specially tested 
and guaranteed. Matched, packed and 
sealed, to remain unopened until used. 

LileTaluTc on requcsl 
DUPLEX C01'o'UENSER & RADIO CORP. 
41 FlatbushAye. Extension, BrooIJYD,N.Y. 

Lack some of the 
refinements of the 
Duplex Standard but 
are U best at the price:­
Idealforportable sets. 
All capacities-plain 

and veruier. 

essary to solve the ----------------------------------­
problem for all three 
are embodied in the 

~:'i''::!:::s.:~ same horn. 
The volu me obtain­

able is all that anyone could wish. Ad­
ded to this is the fact that, while it gh'es 
a good loud tone, the cast aluminum 
goose neck presen'es the natural quality 
and clarity prevents unnecessary vibra­
tion which would tend to distort it. In 
this way you are assured of faithful re­
production of each and every tone. 

New Transformers Marketed 
by Silver-Marshall 

An announcement to set-builders 
experimenters and the trade, has just 
been made by Silver-l\larshall. Inc., that 
henceforth their long wave transformers 
will be supplied in moulded bakelite 
cases rather than in the aluminum hous­
ings pre\' iously supplied. :-; ot only is 
the appearance of the transformers 
greatly enhanced, but their efficiency 
has been very materially increased, ac­
cording to statements made by ~lc:\ludro 
Silver, designer of the Silver Supers and 
the Super-Autodyne. 

The new transformers, still to be known 
a~ the 210 inte~med!ate and 211 filter , 
gIven an amphficatlOn approximately 
25 per cent higher for the intermediates 
and 40 per cent higher for the filter, tha~ 
did the older models. The manufacture 
of the 401 transformer unit, containin g 
three transformers, has been abandoned , 
since due to its metal case, it was im­
possible to improve its efficiency to com­
pare favorably with the bakelite-cased 
instruments, despite the fact that the 
transformer coils themselves in each 
case were identical. 

~ Test"d aM App1'oVlld bll RADIO AGli ¥-

To COD!:umers Onl,. 
Here i. areal batteryqoality. 

g U4Taft(c c.d to "ou at pncP9 
that wjUast.onnd the rntire hat­

tery.baying pubHC!. Order Di­
rect From Factory .. Put tbe 

Dealer's Pro6t tn your own poC'k­
et. Yon actually sa~e much more 

than haU. and so that Fon can be 
convinced of true qnality .... d P!'rform­
ance we give a Wrttten2- Yea.'T GucTa.n.· 
tee. ·Uere is your prok>ction! ~o D~ed to 
take a chance. Our Dattery 19 n~ht- and 
the price i!J lowest ever made. CoD vince 
),onrself. Read the prices! 

Auto BaHerles Radio BaHeri..s 
6Volt 11 Plau,59.S0 6Volt.tOO Amp ,59.S0 
6Vo't):lPla~. 11.S0 t;Vo1t.120A,mp . l1.S0 

12Volt.1rlate.la.oo 6Vo~t.1-40AD'lp . 13.00 

w~:ln!>L".!!~-s!e~~e~~~~de~-
drf'l'L'l and IJtYJewaDted. &tt:.1'Y will b.8h~P .. d 
=;~~;~~~$z'::aCt:der~rt~c .. 0 . 
DD arriv&1. Our ~t~t! 
accompa..nie-, caC!h batten. 
We allow 6"1.. dlecOWlt 
for casb ill full With or· 
der. YOtl CUIInot 10&f!! 
Send ,our otder today 
-NOW! 
ARROW BATTERY co. 
Dept.11. 1215 So. 
W.mUh Ave.,ChicagO 

All the Latest Twists in Radio 
Are Being Prepared for In­
troduction to RADIO AGE 
Readers During the Coming 
Season. Subscribe Now! 

See 'Page 60 
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~ Standard Radio Receivers 

TE 
··Self.Adjuoting" 

Rheostat 
AMPERITE controls the flow of curront through 
the tube. automatically just as the heart controls 
the How of blood through the body. Do~s avva y 
vvlth hand rheostats and filament meters. El imi. 
nates guessing and all tube worry. Prolongs tube 
life. Lovvers set cost . Proved and adopted by mOre 
Ihan 50 S~t manufacturers. For perfect filament con­
trol you must use AMPERITE. $1.10 everywhere. 

RADIALL COMPANY 
Dept. R. A..9, 50 Franklin Street, New York. N. Y. 

Write for 
FREE 

'Jhe "SELF-ADJUSTING" Rileollat 

No. 205 

A Speaker of Distinction 
VOLUME, CLARITY, BEAUTY 

Handsom e pyralin bell in several fi nishes. 
Aluminum sound column. _ 

Large s ize uni t d elivers fu ll volume with 
remarkable tone quali t ies. 
No. z05B-Bla~k P y ralin Bell ... . . . • $Z2 .S0 
N o. 205D-Mahogany t inted Bell . . .. $25 .00 
No. 205P- M other-of-pearl Bell . ... .. $30.00 

/Imwicon Gkdnc 
COMPANY 

State & 64th Su. Chicago, U. S. A. 

Mailing 'Lists 

Get the :RADIO AGE 
ANNUAL Now! 

aale8 

Some time ago RADIO AGE inaugurated a new department called "Know 
Before You Buy," to serve as a guide to the prospective radio purchaser in 
deciding on the receiver best suited to his individual needs. Fans throughout 
t.he ~untry have shown a keen interest in this new feature, and accordingly it 
IS being made a feature of all numbers of RADIO AGE. Readers are invited 
to write us concerning the sets in which they are interested, and manufacturers 
also are asked to send us material describing their sets. 

New Pfanstiehl Line 

ONE of the features of the new Pfan­
stiehl line of radio receivers for next 

year has just been completed by Carl 
Pfanstiehl. 

This is a low priced five tube receiver, 
t\\'O dials, housed in a solid walnut 
cabinet with sloping panel . 

Price will be $85 .00 and delivery will 
be made at any time. 

There are fi,'e outstanding features in 
the new receiver: 

1. Two dial control was made possible 
t hrough the de\'elopment by l\Ir. Pfan­
st iehl, of an accurate thick plate straight­
line-frequency condenser. 

2. A small amber light will burn as 
long as the set is operating. 

3. The large station-finder shows the 
dial readings for all wavelengths and 
makes tuning \'ery simple. 

4. ~Ir. Pfanstiehl has not employed 
the method of dampening oscillations 
through absorption of energy , common to 
low priced receivers, but has made use 
of a system which prevents the generation 
of oscillations in the first place. 

5. Two control dials, or rheostats, one 
for \'oiume and one for tone, make it 
possible with th is recei\'er to secure long 
distance and yet maintain qual ity of 
tone. The \'erniers beneath the large 
tuning dial also contribute to accurate 
distance getting . 

Type-Pfanstiehl non-oscillating sys­
tem of tuned radio frequency. 

Tubes-Radio Amplifier (2). U. V.-
201-A and C-301-A. Audio Amplifier 
(2). Detector (1) . 

Battery-"A" Storage, 6 volts. 
Battery--" B" 90 volts. 
Controls-Tuning, (2); Tube (2) . 
Antenna-Indoor and Outdoor. 
Dimensions-22xlOx14. 
Weight-16 pounds. 

"Features" 
Two dial control made possible through 

?\Ir. Pfanstiehl's newly designed 2 gang 
condenser, which is a scientific achieve­
ment in accuracy. 

Orange light on panel which burns 
while set is operating. 

A large and very easily read station­
finder (5 1-2 inches long). 

Both volume and tone control rheo­
stats, which make possible greater dis­
tance than Pfanstiehl had last year. 

Vernier control of tuning means accur­
acy, especially for distance. 

Handsome cabinet of solid walnut 
with sloping panel (panel of walnut 
material-very st unning.) 

All the low priced receivers, except 
this one, place the coils close to the con­
densers and stop oscillations through 
absorption of energy. (Turn to page 57) 

In response to many requests, H. Frank Hopkins 
will tell you how to build an "Improved Slide 
Wire Bridge" for Measuring Capacity, Imped­
ance and Other Formulae, in the All-Star Octo­
ber RADIO AGE. On the stands September 15 
with an unusual array of features. 

:to T"Ud Gad Approved btl RADIO AGE :to 
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Miessner Bat-ry-less Receiver 
(Colliinued from page 56) 

NOT since the invention of the th ree­
element vacuum tube that made 

present-day radio b roadcasting possible 
has there been so much work, energy, and 
thought applied to the impro\'ement of 
radio apparatus. 

Engineers have applied themselves to 
sets that would give volume, get dis­
tance, tune selectively, and which would 
be simple to operate. They haveelimi­
nated one after the other all of the little 
imperfections that stood in the way of 
perfect radio enjoyment, with the excep­
tion of battery elimination. 

Batteries are not only a large cost in 
the origin al price of a radio outfit, they 
are also one of th e la rgest expenses in con ­
nection with the upkeep, it is claimed . 
Hence, many have been t he attempts to 
remove the need for batteries. 

Dl!e to. the pec uliarities the problem 
involves, it has been a greater task than 
anticipated by some of the largest labora­
tories of the country. True, battery-less 
receivers have been built, which eliminate 
batteries from the circuit. It is com­
para t ively easy, for instance, to design a 
receiver that will work satisfactorily on 
d irect curren t lines, for in tha t case, the 
electric current is already in a form suit­
able for use, and requires no conversion 
process. It is in the operation of r adio 
sets from alternating current circuits that 
most attempts have failed . And 95% of 
the homes in the United States equipped 
with electricity have an alternating cur­
ren t supply. The A. C. power, if used 
directly on ordinary sets produces an 
extremely loud and disagreeable buzzing 
sound which bars quality, tone, and clear­
ness, and destroys good reception. 

In an effort to solve the troubles in­
heren tin most of the sets using the elec­
tric light socket as a source of power, 
Benjamin F. l\Iiessner, an acoustical and 
radio engineer wit h a record of achieve­
ments, has developed a battery-less re­
ceiver which is claimed to place this 
type of receiver in a class above the 
battery operated set. 

Heretofore, there had been nO thought 
of building the current con version device 
in the same cabinet as the radio instru­
ments, because this only added to the 
hum and noises caused by the use of 
socket current. Mr. Miessner's new set has 
been so thoroughly designed that he does 
not hestitate to locate con version and radio 

circui t s side by side beh ind the same panel . 
The user of this new set will not reali ze 
that special apparatus is required to ac­
complish this wonderful ".-ork of perfect 
conversion, as it has been reduced to such 
perfect and compact form . To all ap­
pearances, this six-tube set is no different 
from others, excepting that it requires no 
extra attachments for battery-elimination, 
no loud speaker, or batteries. I n opera­
t ion, it is no different, and possibly 
simpler than most sets. A loud speaker, 
which is acoust ically perfect, is embodied 
in the set itself, th us making the receiver 
a complete unit. 

The elimin ation process is so complete I 

that the set not only operates with a 
·built-i n loud spea ker, but is provided with 
a head-telephone recei\'er connection 
through which the listener may receive 
programs without the slightest trace of , 
h urn. This is not only a supreme test as 
to the perfection of the conversion system 
b ut is also a feat that has never been pos­
sible with asetoperat ingwithout batteries. 

Six standard commercial vacuum tubes 
perform the functions of current con­
version, amplification and detection . The 
current consumption is eight watts. 
This brings the cost of operating this set 
down to one-tenth of a cent per hour,­
a sum one-twentieth that of the cost of 
operating an ordinary electric iron. 

Although the electric conversion sys­
tem is built into the same cabinet as the 
receiver, it has nothing to do with the 
type of circui t used for radio reception . 
This set is equipped with a standard 
improved form of rec~iving circuit using 
four controls. Its selectivity, intensity, 
distance and volume are equal to, and 
in many cases superior to average re­
cei vers on the market. The quality is 
unsurpassed, the loud speaker volume be­
ing mOre than adequate, and perfectly 
cont rollable. 

Everything needed for operation is con­
tained ' in one small cabinet, which is 
battery-less, consequently without the 
cost and trouble that goes with battery 
operation. 

Benjamin F. Miessner has long worked 
in radio and acoustics. He was formerly 
electrical engineer with John Hammond, 
of torpedo radio control fame. The set 
will be shortly placed on the market by 
the l\liessner Radio Corporation. 

(Turn to page 58) 

~ Teated and Approved by RADIO AGE ~ 

Takes the MYSTERY 
out of RADIO! 

100,000 SOLD 
514 PAGES 

Compi',d 6, 
HARRY F. DART, E.E 

Former', wilD IDe 
Welt e rll Elrctrie 
Co., ODd U. S. 
Arlll1 ... Iruclor 01 
Radio. T«h. 
nicell, .di,.d 6, 
F. H. DOANE. 

BE A RADIO expert-it's e8l!Y for the 100.000 
w ho own this compact. complete Radio Hand. 

book . W ritte n in good, pla in, understandable 
language. Crammed full of facts, everyone use­
ful and important. E xplains how receivers and 
transmitters work, how to build and operat41 
them. Whatever you or your friends want to 
know, it's here. Will save you many times its 
.. mall cost. 

TELLS ALL ABOUT: Electrical terms 
and c ircuits ... antennas, batteries, genera ... 
tors and motors, electron (vacuum) 
tubes, most receiving book-ups. radio and 
audio frequency amplification, broadcast 
and commercial transmitters and receiv .. 
ing, 8uper-regeneratioll, codes. license 
rules. Many other features. 

Nothing else like it. Make this extraordinary 
book your radio library-just this one little 
g iant is a ll you need. E veryth ing in one index. 
under one co,'er, in one book. for one dollar. 
The biggest dollar's worth in radio today . Com­
bines the k nowledge of many expensive work •. 
Buy tbis a nd sa \'e t he d iffe rence. 

Just mail tbe coupon w ith a dollar bill and 
your name and address. and this 514-page I . C. S. 
Radio H andbook will be sent to YOU by return 
mail. Note the otber good books listed below at 
low prices. 

r-;;;;N~:;;;::-~~~;;~-I 
SCHOOLS I 

Box 8784·0, Scranton, Penna.. I 
I enclose $ .. 00 .. . " for whleh send me. poot-pe ld. 

the Handbooks marked X. at S 1 each. It 1.1 under- I 
stood that If I am not entirelY aatUfied 1 may 
"'LUni them .. Itllln II .. daY3 and ,ou will refund 
.my mOnET. J 

o RADIO HANDBOOK, 514 PACES, $1 I 
B Automobile Handbook . 354 palfe. - - $I 

};lectrtcal Handbool< . 4 H page. - - • - $1 I o CbemlStl'7 Uandbook. 348 page3 - - - $1 

~ 
I'harm.cy B.ndboc>k. 32~ pa,e3 - - - - $1 I 
Trame Handbook. 386 page. - - - • - H 
Building Tnlues H andbOOk, 409 pall" - - $1 
Machine Sholl lJandbook. 335 pag •• - - Sl I 

~ 
Salesman'. Handbook, 352 p'lfe. - - - $1 
Adfertl.iM Handbook. U5 page. - - - H I 
Bookk~.per·. Handbook . 30 2 p&lfe. - - - S1 
CI~i1 Engineer'. Handbook, U 1 P~Ke. - n I 
::;team E ngineer', llandbook. 298 page. - Sl 

I 
~atJle " ...... ....... .... ... ............... ........ .. ,.,., ......... ...... . l 

i 
.. 
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T HISis the time togetinto Radio­
the new, fast growing, uncrowded 

profession. Stop working long hours 
for small pay at work that isdrudgery. 
~l en from all walks of life are taking a dvantage 
of the big oppon unities now open in tbis won­
derful new ind ustry. Salariesof $100 a week­
and more-not at all Uncommonl 

Learn at Home 
You can train for this "big money" 

field right in your own home-in spare 
time. You need know nothing of Ra­
dio or even elec tricity. The }oiational 
Radio Institute--tbe I:1rgest and oldest home­
stud~' Radio school in the world--established 
1914 -can Quicklr make r ou an expert through 
a maryelous method of practical instruction­
which includes all necessary parts for building 
u p-to-date receiving sets. 

Big Demand Now 
Almost every day we get urgent 

caBs for our graduates. The big jobs 
hunt you when you are a Radio Ex­
pert . Rad io offers you more mOne~' than rou 
ever d reamed possible--a chance to travel or to 
take any One of the many Radio positions all 
around you at home. Offers rou a glorious 
futurel 

Send for FREE Book 
Write today for free book "Rich Rewards 

in Radio." Tell s all about t his great new 
monel' making field--and describes our amaz­
ing practical method whicb 
trains you for the bigger 
paying jobs in Radio. No 
obligation. Mail coupon [: 
now. nr··------

AICIt ~AP.os 

"""10 
National Radio 

Institute 
Dept. 53-LB 

Washington, D . C. 

~~-.d1 
......... -.... -............. . 

T he National Radio Institu te. 
Dept. 53-LB, Washington. D. C. 

I am interested in Radio as a profession. You 
may send me free a nd without obligation, your 
interesting book. "Ricb Rewards in Rad io," all 
information about your spa re time. home-study plan 
and about your free employment sen.'ice . Also . • 
t he details of your Sp~ial Offer. 

Standard Radio Receivers 
(Continued from page 57) 

De Forest Claims Non-Radiating Circuit 

THE long sought non-radiating and non­
oscilbting circuit- the goal of the greatest 

exponents of the radio art for the past fh'e 
years, has finally been successfully achieved, 
it is said, in the new De Forest F-5 type tha t 
will be placed on the market soon in a port­
able model. 

This circuit is a five­
tube tuned radio fre­
quency receIver of im­
proved design with a 
wa\'elength range of 220 
to 550 meters. It con­
sists of two stages of 
tuned radio frequency 
amplification ,,;th tuned 
input to the detector and 
two stages of transformer 
coupled audio frequency 
amplification. Chief en­
gineer R. A. Weagant of 
the De Forest Company 
has departed from usual 
practice in design of the 
radio frequency trans­
formers to the use of 
Astatic Radio Frequency 
Coils, which confine stray 
magnetic fielas to a mini­
mum. 

The ne,,' circuit. Mr. 
Weagant said, has grea t 
distance-getting qualities 
while at the same time 
preserving ample selecthity. Particular atten­
tion has been given to mechanical simplicity 
and ruggedness to a ttaIn what is believed to 
be an almost "fool-proof" set. In addition it 
is equipped with new shock absorber sockets 
to prevent damage to the tubes under "field" 
conditions. 

The F-5 Portable is entirely sel! contained. 
The antenna and ground wires, the new De 
Forest cone loud speaker. "'hich is said to give 
t he most truthful reproduction of any on the 
market, and all batteries are compactly housed 
in an artistic and durable du Pont case fitted 
with a permanent carrying handle of con­
\' enient form. 

The portable mcasures 15 U inches deep 
by 14 inches wide and 11 high when ('Iosed 
for carrying and w('ighs but 37 pounds com­
plete with batterie~ . 150 feet of flexible 
antenna wire are " 'ound on a built-in aluminum 
reel of original design connected to the re­
ceiving circuit in addition to 15 feet of flexible 
ground wire com-eniently assembled in a 
spring clip of original design. 

Circuit of De Forest F -5 Portable 
From the schematic diagram, it will be seen 

that the circuit consist s of two stages of tuned 

radio frequency amplification, detec tor with 
tuned input and two stages of transformer 
coupled audio frequency amplification. 

The incoming radio energy is intercepted 
by the antenna, which is connected to either 
of the binding posts marked: "Ant. I," "Ant. 

2," and "Ant. 3 ," as con­
ditions call for. 

The .0005 mfd. vari­
able condenser No. 2 
tunes the secondary of 
transformer No. 1 and 
the grid or inpu t of first 
radio frequency tube No. 
3 to resonance with the 
desired wavelength. From 
the plate or output of 
tube No.3, the ampli­
fied energy passes through 
the primary of trans! ormer 
No.4, and is transferred 
by electro magnetic in­
duction to the secondary 
winding, which is tuned 
to resonance by the .0005 
mfd. variable condenser 
No.5, whence it is im­
pressed upon the grid of 
the second radio frequency 
tube No.6. The further 
amplified en erg y then 
passes th rough transform­
er No.7, the secondary of 
which is tuned by the 

.0005 mfd. variable condenser No. 8, to the de­
tector tube No.9, where it is rectified or 
changed into an audio frequency current. The 
audio frequency energy now passes to the pri­
mary of the first audio frequency transformer 
No. 10 and is transferred by induction to the 
secondary coil, whence it is applied to the grid 
of the first audio frequency tube No. 11. From 
the plate or output of tube No. 11, the amplified 
current passes throulW the second audio fre­
quency transformer No. 12 to the grid of the 
second audio frequency tube No. 13. The 
greatly amplified current then passes from the 
plate or output of tube No. 13 to the loud 
speaker, which is connected to jack No. 15, 
where it is converted into an audible signal 
of great "olume. 

A jack ~o. 14 is provided in the first audio 
frequency circuit for the use of head-phones. 

The "A" battery current to the filaments 
of the radio fl'l''luency tubes No.3 and No. 6 
is controlled by the rheostat No. 17, and to 
the filaments of the detector and audio fre­
quency tubes No.9, No. 11 and No. 13 re­
spectively by the rheostat No. 16. 

Bypass condensers are placed across the 
primary of first a.udio frequency transformer 
No. 10 and loud speaker jack No. 15. 

The 'Wiring diagram lor the nc!w DeForest Reaiver, which, it is claimed, achielJc!s the goal 
0/ Non-Radiation and Non-Oscillation . 

~ Tested and Approved bu RADIO AGE ~ 
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How the Carrier Wave 
"Does its Stuff" 

(Contilfued from page 20) 
Referring to Figure 3, at ":\" a crystal 

:ietector has been inserted in circuit with 
~he aerial, phones and ground. A crystal 
:ietector has the property of allowing a 
:urrent in one direction to pass through 
:t freely, but will not allow it to pass so 
~asily in the other direction. The re­
;ultant change in the wave passing 
through it is shown to the right of it at 
II B." I t will be noticed that the wave 
comes in its true form until it reaches the 
detector, at which point it is almost com­
pletely rectified; that is, the part on one 
side of the zero line is nearly eliminated, 
because that part is in the direction which 
will not pass freely through the crystal. 

The result then is as before mentioned; 
a direct current, or nearly so, produced by 
the part of the Wilve which does not get 
through the crystal. " C" shows how the 
diaphragm refuses to respond to the un­
rectified wave and " D " shows how the 
diaphragm is affected by the direct cur­
rent after it passes through the 
crystal. 
Now we ha\'e caused the diaphragm to 
move, but still we get no sound because 
it remains in the position shown and 
nothing makes it vibrate. Now we know 
that the wave coming from the broad­
casting station is as shown at "A," 
Figure 4. When a sound is produced in 
front of the microphone the peaks of 
some of the oscillations are varied, as 
shown at " B. " A line now traced over 
the tips of the oscillations will make many 
strange shapes as shown. Just what 
shape of envelope, as it is called, 
will be produced, 'will depend upon 
the vibrations of the microphone 
diaphragm. 

The wave shown at liB" is :\lODU­
LATED, or changed in shape from its 
original shape shown at "A," and now 
takes on a form which is entirely con­
trolled by the microphone and may now 
be as shown at "B," or any other of a 
million or more shapes. Now if this 
modulated wa"e is passed through the 
detector shown in Figure 3, it would keep 
the same form as shown at " B," Figure 4, 
up to the detector, and after passing 
through the detector, it would take up 
the form of one half of "B," Figure 4, 
and the diaphragm of the phones would 
vibrate according to the shape of the 
rectified wave shown at "C," Figure 4, 
because a line drawn across the peak of 
the wave would not be straight, indicat­
ing a direct current of unvarying strength, 
but would show an uneyen line , indicat­
ing that the current varied and naturally 
the diaphragm would follow these va ria­
tions. 

The question may arise as to just how 
the shape of the Waye can influence the 
diaphragm of the phones. As the 
strength of a current produced in a wire 
by lines of force cutting through it de­
pends upon the number of lines cutting 
and the speed with which they cut, it is 
obvious that if the amplitude of the wave 
is reduced, that part of the ""ave will not 
carry as many lines as the part which has 
not been reduced. Therefore the ampli­
tude of the different parts of a modulated 

~ c;r: 

I Amazing new receiver 

:(. 

NOW anyone can build it in an amazingly short time this 
new easy way. Experts assemble it at factory. You sim­
ply wire. Note revolutionary new principle it contains. 

No excuse now for not having a 
fine radio . At a surprisingly low 

cost, too. For a remarkable plan is 
showing thousands a new way to build 
their own. I t is so easy that anyone 
can do it in an hour's time. So fasci­
nating that many continue to build 
them for others. No wire bending Or 
soldering. 11erely attach a few ready­
Cut, flexible eyeletted leads, and the 
job is done. 

And in addition to the fun and pride 
of building your own, the finished re­
ceiver ac tually contains a phenomenal 
feature not yet found in the most 
expensive sets; that brings results 
other wise impossible. 

This feature follows the discovery 
of a new inductance principle that 
overcomes many vital weaknesses of 
present day sets. It is based on an 
entirely new type coil-the Erla *Bal-
100 n * Circloid. 

Circ10ids are the backbone of the 
Erla kit and are largely responsible 
for the striking improvements this kit 
alone offers. Note these four advan­
tages in particular : 

1. Greater distance. Circ10ids have 
no measurable external field to affect 
adjacent coils or wiring circuits. This 
makes possible higher amplification in 
each stage, with increased sensitivity 
and greater range. 

2. More volume. Higher r. f. am­
plification enables Circloids to bring 
in distant stations scarcely audible in 

Dealers- E:xclusl\'" franchises are ava!lable 
to high class dealers In localitie s still 
open. Write or wire Immediately. 

CHICAGO. WRITE FOR CIRCULAR 

ordinary sets with volume enough on 
the loud speaker to fill an audilorium. 

3. Increaud selectivity. Circloids 
ha \'e absolutely nO pick-Up qualities 
of their own. Only signals flowing in 
the antenna circuit are built up. 

4. Finer to n e qfl a Ii tr. The self­
enclosed field positively prevents stray 
feed-backs between coils. Hence no 
blurring or distortion. Tones are 
crystal clear. 

Circloids are sold singly and in sets 
of three; also in kits containing three 
Circloids and three .00035 condensers. 

Write for free information on kit-also book 
See how a few minutes of fun will 
gi"e you the newest and most nearly 
perfected set known to radio science. 
Examine it at any Erla dealer's, or 
send the coupon for full information, 
illustrations and diagrams contained 
in the remarkable new book, "Better 
Radio Reception," describing the sen­
sational new Circ10id principle. Enclose 
IOc for mailing and postage On uuuk. 
.7)ood.e Mark iUuutrrd. 

~~~~~:~::::~~:.-'--.1 
Dept. 69, Chicago, U. S. A. ., : 

o Send me free Informa- Th ' . 'd ifi I 
lion on kit. 0 Enclose tho:!z:dfri.,t7;:;;~':~~1 
lOc for posta ge for book. All art! <quiPP..i 10 gi~t: 
"Better RadiO Reception," compl<le 1tU1.0 sernce. I 

I 
Name _ .......... _._ ..... _._ ......................................... : 

A.idr.,.s ............ _._ .. _ .. .... _ ...... _........................ ... : 
I 

• .:~~:.:.::. :.:.:::.::.::.:.::::.._:: .. :.:: . .:: .:.S~~:=.:.:::':-==-_ J 

"Experiments With a Box-Kite Aerial" 
An Interesting Account of Radio Studies in the North 

Woods-In October RADIO AGE. 
Tested and Approved by RADIO AGE 
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Would you be satisfied to have your 
butcher make you a suit of clothes? 
WE ASK this question as 

a parallel to an existing 
situation in radio. We refer 
to radio transformers. 

Transformers--vital to success­
ful radio reception- are one of the 
most highly specialized of all 
radio products. That's a good 
thing to remember. 

Whether you are building or 
buying a set, be sure the trans­
formers are made by specialists­
by some one experienced in making 
this highly specialized product. 

Long before radio was born, 
- the Jefferson Electric Manufac­

turing Company specialized in 

Jefferson Electric Mfg. Co. 
501 So. Green St., Chicago, 1II. 

Mak~r. of Je8"cuon Radio. Bell Rinlfinll 
.nd Toy Tran.formenl J.ffenon T~b. 
Rej uvenaton: JefJenon Spark Coil. for 
Automobile. St.tionarY .nd Marine En­
Rin@. : Jeff~r.on Oil Burner I .. nition Coil. 
and T,.an.(ormere. 

transformers. Today we are the 
world's largest manufacturers of 
small transformers. " " . That is 
EXPERIENCE! 

Is it any wonder that Jefferson 
Radio Transformers should excel 
in the quality of their perform­
ance? Is it any wonder that they 
should be preferred by leading 
radio engineers and experienced 
set builders? 

There is one way to be sure of 
complete transformer satisfac­
tion. That is to use none but 
J efferson Radio Transformers. 
Perfect amplification-amplifica­
tion without distortion; that ' s 
the Jefferson kind. 

* 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc. 

500 North Dearborn Street , 
Chicago 

$2.50 A YEAR 

G entlemen: Please enter my subscription for RADIO AGE. the Magaz ine of the Hour . for one 
year, beginning w ith your next issue, for which I enclose $2.50 . 

Name .... .... ... _ ....... ..... ................. ................ _ .......... _ .... - ........ - ........................ . _ ... ... _ ......... _ .... .. .... _ 

Street Address ..................... _ .... . 

C ity_ .............. ... _ .... _ ._ •. 

State ....... _ .. .......... _ .... _ ......... _ ... _ •.. _ . ____ .................... _ ........ _ .. ... _ ........................... _ ..... .... _ ...... __ 
Send. cash, money order or dra ft. 

:(0 Tested a.nd Approved bll RADIO AGE :(0 
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wave will produce a current varying in 
strength according to the shape of the 
wave. 

Another point which may not be clear, 
is jUst how these lines of force cutting 
through an aerial wire which is practically 
an open circuit, can produce a current 
when there is no complete circuit, for the 
aerial extends into the air and stops there. 
This is explained by the capacity of the 
aerial and ground. I t will be remembered 
that the time of one oscillation is only a 
small part of a second so that the lines 
cut through the aerial in one· direction for 
less than one millionth of a second before 
it reverses and the lines cut in the other 
direction. 

This can be likened to Figure 7, which 
shows a water analogy. If a water wheel 
is enclosed as shown and the end of the 
pipe is closed as shown at " A" Figure 6, 
and water is passed into the pipe, the 
water would hardly reach the wheel be­
fore it lost its power due to the air pres­
sure against it. However, if instead of 
sealing the end of the pipe, a large tank 
is attached to it , considerable water 
would flow past the wheel before the pres­
sure of the tank would equal the pcessure 
of the incoming water. 

This arrangement is shown at " B," 
Figure 6. Thus the wheel at " B" would 
turn several revolutions before the ca­
paci ty of the tank is satisfied. 

The same may be said of the aerial, 
\\"ith a short aerial, only short impulses 
could be produced in it before it became 
charged, but with a long one, an impulse 
of longer duration could be efTt:ctive, 

As a matter of fact, the time of cutting 
in one direction is so small that almost 
any aerial has enough capacity to allow 
enough movement of current to ,affect the 
circuit and at each reversal, the capacity 
unloads and charges up again in the op­
posite direction, so then if an inductance 
is included in the aerial circuit, even 
though the circuit is open, a highly 
oscillating current of short duration can 
be made to move in it. 

"Three Big Things" 
The adjustable grid leak which the 

Colytt Laboratories of Chicago are put .. 
ting on the market may have more than 
three things to commend it to the radio 
fan , but the manufacturers have not over .. 
looked one big thing in merchandising, 
and that is the proper display of the 
article. 

Put up as this grid leak is, it is con~ 
venient for the dealer as well as his cus­
tomer. I t helps the dealer, too, by telling, 
plainly and attractively, what it is and 
what it sells for. This in turn is a help to 
the customer, for it gives him the infor­
mation he wants and which a busy clerk 
cannot always find time to do. 

This grid leak, by the way, is adjustable 
and designed so that it tunes tubes of any 
kind, and maintains its calibration prac­
tically constant- only extreme disturb­
ance will necessitate a readjustment. 

This fact, coupled with its neat ap­
pearance and single hole mounting, with 
thumb nut, bids fair to make it a very 
popular addition to the panel. 
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What Kind of Sets Do the 
Fans Want? 

(Con!mued from page 40) 

Crystals Also Gain 

SPEAKING of city receiving condi­
tions makes me think of the increas­

ing number of amplified crystal detector 
sets now in operation . They ha"e but 
little radius of action, say SO miles at 
the outside, but .they bring in local signals 
with beautiful clarity and fidelity of 
tone. In general, the layout consists 
of a sharp tuning crystal detector with 
one, two Or three audio stages added . 
Such a set with two transformer stages 
gives excellent results on a loud speaker, 
while three resistance coupled stages 
give better "olume and better clarity, 
particularly when the resistance coupled 
tubes are given a strong bias by means 
of a "C Ol battery. If you are not a DX 
fan, and simply enjoy the perfect repro­
duction of local signals, then this stunt 
is well worth trying. 

A sharp crystal tuner, a stage of low 
ratio transformer audio coupling, and 
two stages of resistance coupled with 
the last stage consisting of two tubes in 
parallel, will develop qualities in your 
loud speaker that you never would have 
considered possible. You will find that 
the loud speaker has been condemned 
for distortion that in many cases really 
exists in the receiver. It takes a circuit 
such as the above to show this up. 

Another combination that gives good 
results consists of a stage of radio fre­
quency, crystal detector, and one or two 
stages of audio. This is not quite so 
clear as the straight crystal detector 
system with added audio, but it has a 
greater range than the amplified audio 
system and tunes somewhat sharper. 

We will ask all of you to send in your 
votes on this most important su bject 
dealing with the number of tubes em­
ployed in your ideal receiver. Use the 
blank appearing in the July issue of 
RA D IO AGE or else simply send us a 
letter with the advice. The final results 
will be printed in the October number 
of RADIO AGE, which will be in ample 
time for the coming season. Consider 
quality and tube economy as welI as 
distance, "olume and price. 

Buy your RADIO AGE ANNUAL 
now! The edition is limited-$1.00 
a copy. 

CRISS-cRQ-s 
THE COUNTRY WITH 

l'rtmitr 
STUBE 

* 
Sometbing decidedly new. different . and better hA:! 
been per!ct:cted in radio. Interestin& information iA 
riMdy for YO U . \Vrite us at ODce. 

PREMIER ELECTRIC CO. 
Dept. K-21, 1800 Grace St., Chieal'o. ttl. 

Pr~ie~~K7r~~~------------
DePt. K~21, 1800 Gr.ce St •• 
Chicaro. III/nol •. 
S.nd m. immediat-ely rull1n1or~tioD about th. now Preauer 
E"""ruble. 'fbi> docu not oblIPt. rue. 

NatDe . • , •••••• . • • • • •• ••••• .• • • . ••• • ••••• • .••• . ••.••.• . 

Addr_ ........ .... ..... . ........ ... . ........... .. .. . . 

City . ' . . •• ..••.••.• •.• .. • ..•.. State .•••.•• • •.•• • •..• • .. 

Charge it 
",hile you sleep! 

Last thing at night-concert over-time to lock 
up. Radio battery low? Just clip on the Tun­
gar, and plug it in. Or if you connect up the Tun­
gar permanently, just throw a switch. Charge 
the battery . while you sleep. 

• 
The Tungar is simple - makes no disturbing 
noise. And the low cost of Tungar recharging 
cuts battery upkeep to next to nothing. It means 
top notch performance-clear, fun-volumed re­

ception-ali the time! 

* The Tungar is a G·E prod­
uct developed In the great 
Research Laboratories of 
General Electric. Tun 

REC. U. S. 
ar 

PAT. OFF. The new Tungar charges 
radio " AU and "SUbatteries, 
and auto batteries. BATTERY·· CHARG ER 
Two ampere 51 .. (East of 
the Rockies) • . . $18.00 

60 cycles -lIO:volls 
Tun~lJr-1J reli :Jtcrcd tradcmnrk-is found only 
on the Aenuine. L<Jok for i t On the name plate. 

Merchandise Division 
General Electrjc Company, Bridgeport, Conn . 

GENERAL ELECTRIC 

* FLINT AUDIO FREQUENCY 
TRANSFORMERS 

For all Hookups $3.50 
All Tubu ea. 

Money Back Guarantee 
Have Your Dealer Supply 

or Order Direct 

FLINT RADIO CO. 
189Z Wilson ATe., CHICAGO 

A ~guIar $25 loud ~aker for 
$16. Loud, clear, mellow tone. 
~U 13~ in. diameter, horn 
22 in. bi,b, equipped with 
Lakeside Adjustshle Un i t. 
Agents wanted, write for par· 
ticulars. 

Lakeside Supply Co. 
73 W. Van Bunm St .. Chicago 

Tested a,nd Approvei by RADIO AGE Ji. 

Increase Distance,Volume, Clarity 
"Colytt" adjnstable grid leak improve8 re<!e1vicg. Gige8 
Proper valne of leak in gTid ciram. and bold. it. S""ple . 

eomp&et. easy to Install. only one bole 
in panel. Tunes any tabe perfectly. 
Try tbe "Colytt" 0" 
Money· b8ck parantee. 

JV".~_. ' II.OO .omplete. witb foil 
direC!tions. 3301 

~~.rJII~ R.A.COLYTTLABORATORIES 
565 WUbiqtoD Blyd., Chicqo 

* 
REBUILD YOUR NEUT-Uae nme panel, 
aame parta. No neutralization. 22 feet gold 
wire, only extta part, circuit and complete, 
.impl .. InatrucUon_$5.00 prepaid . Hundred. 
of Neut ownera u.e thia kit. Detail_IOc. 
48 pag .. catalog parts-lOco Stamp. accepted. 
KLADAG RADIO LABORATORIES, KENT, O. 
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The Jewell 
Radio Test Set 
,. This is · the most com­
plete Radio Test Set on 
the market. 

, Manufacturers, Ex­
perimenters, Jobbers and 
Dealers all over the world 
are using it. This set is 
J e\veIl's outstanding con­
tribution to Radio. 

Price $7500 

Send for Complete 
Circular 

Order from Dealer 

JewellElectricalInstrumentCo. 
1650 Walnut St., Chicago 

~ 
"25 Y ears Making Good I nstrumentl" 

ORIOLE 
Radio 
Receivers 

Model 7-5 Tube 

Highest Known Selectivity 
A New Development 
No ""Lossers" Used 

Dealers and Jobbers Write lor Franchises 

W -K ELECTRIC COMPANY 
KENOSHA, WIS. 

The Magazine oj the Hour 

A Touch of the' Old 
World at WMBB 

(Continlledjrom page 29) 
to stay." Clyde Hager takes three dia­
logue parts, the Irish policeman, the Irish 
washerwoman, and Pedro, the organ grin­
der. There is also Little Orphan Annie 
and Tony, the janitor's boy. The playlet, 
''''ith music throughout, presents a quaint 
bit of humor which could appropriately 
take place in the Bowery. 

"Uncle Tom" There, Too 

THERE is also "Uncle Tom's Tunes" 
a musical feature, which portrays oid 

Uncle Tom, of Harriet Beecher Stowe's 
play, sitting in front of his cabin, smok­
ing a pipe, and thinking of the days be­
fore and after the Civil war . It provides 
excellent setting for old Southern melo­
dies. "The Bandelero" is the story of a 
party of tourists, in the Pyrenees, which 
meet with a bandelero, a bandit, who 
holds them up, and very accommodat­
ingly sings old French tunes for them . 

Practically every fan on Chicago's 
south side sets a certain number of hours 
apart each night to listen to Wl\lBB, for 
its entertainmen t is so excellent that the 
desire to tune in for distance fades away. 

Long-Range Reception in 
Daytime Succeeds 
(Continuedjrom page 24) 

particularly above 300 meters, has much I 
less range than the extremely low or 
short wave circuit during the daylight 
ho~rs. . " I 

The Expedition carnes a full com­
pliment of the newly developed Zenith­
Reinartz short wave apparatus to equip 
all three planes and both the Bowdoin 
and Peary, but the high power low fre­
quency sets will also be installed, thereby 
doubly protecting the sa fety of the men , 
and insuring constant communication 
with the· outside world. 

"Commander l\lac l\!iIIan did not re­
fuse to install the Navy radio apparatus, 
nor did Secretary Wilbur intend that the 
short wave apparatus be taken off. 
Recalling Commander Byrd's telegram 
to Secretary Wilbur, the Navy apparatus 
did not arrive in Boston in time to take 
on board the S. S. Peary, and although 
Secretary Wilbur was of the impression 
that his communications were not given 
attention, it later developed and as was 
further shown by Commander Byrd's 
telegram, not only were the Secretary's 
\\;res received, but they were answered 
by Byrd although they evidently did 
not reach the Secretary's office. How­
eyer, as soon as wires at both ends did 
connect, l\ lacylillan immediately issued 
orders to stand by and await the arrival 
of the ~avy apparatus, and out of this 
situation many erroneous reports ap­
peared in print throughout the entire 
country. 

"With both types of circuits on board, 
Commander McDonald's facilities pre­
sent even greater opportunity in his 
radio research and experimental work. 
aside from doubly insuring the safety 
of all men in the l\lac:\Iillan Party." 

¥o Teste.d a·r>.cl Approved by RADIO AGE ¥o 
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Radio Breaks Down Rural 
Isolation 

(Continued from page 27) 
COvers the athletic acti,,;ties of the col ­
lege. On Sunday during · the school 
year the chapel serviceis sent out and the 
daily schedule includes the chimes. 

D. C. Faber, director of the Engineer­
ing E~tension department and in charge 
of the radio short courses, and H . B. 
Deal, instructor of electrical engineering, 
have been acti\'e in directing the work 
of Station W01. Prof. Faber is a mem­
ber of the program committee as is Mr. 

, Deal, who is also engineer for \\'01. The 
other members of the committee include 
Prof. R. K .. Bliss, chairman, who is 
director of the Agricultural Extension 
Depart ment; Prof. F_ A . Fish, technical 
director and also of the Engineering 
Department; Prof. Tolbert McRae, 
Music Department; Charles Roach, pro­
gram director and Blair Converse, Pub­
icity director. 

Prof. Faber, in di scussing the problems 
confronting the sponsors of \\'01, pointed 
out that of first importance was the 
matter of "making \\"01 serviceable to 
the farmers so that they will derive all 
that the Iowa State College may ha\'e 
to offer to aid and assist them in their 
work." 

Short Wave Trainin!t 

THE radio short course which is open 
to amateurs has been offered at the 

college for four years. A veritable army 
of program listeners and amateurs who 
revel in wireless receiving and sending 
swept down upon the campus four years 
ago when the course was first offered . 
More than 500 were in attendance. 

At the several courses presented many 
exhibits have been provided, and there 
ha ve been technical talks, a series of 
round table discussions and an open 
forum for the manufacturers' repre­
sentatives. Every phase of radio has 
been offered, the subjects bein~ handle!1 
from the standpoint of the technical 
fan as well as the enthusiast who spends 
his spare time twisting dials. 

Since the first two-day course "'as 
started, it has been an annual feature in 
April. On account of the drop in attend­
ance on the part of the program listeners, 
this part of the course was abandoned. 
The registration this year . indicated 
the presence of 100 or more, aside from 
the 35 or 40 drawn from the student body 
at the col lege . 

There is no charge for the course, and 
students from Minnesota , Illinois and 
Nebraska, as well as Iowa, have taken 
advantage of the opport unity afforded 

I 

to familiarize themselves with the prob­
lems radio has to offer. Stations WOI 
and 9LC, the last named a station built 
and maintained by the students at Iowa 
State College, are both available for 
inspection at the time the short course 
is held, one of the feat ures of t he course 
being the information supplied covering 
the experiments carried on at these two 
stations. 

Order yOur August RADIO AGE now if 
you couldn't get one: last month (-SOc 
postpaid from RADIO AGE, Inc. 

Another 
Pacent Achievement! 

True 

PaI.t!n' pending 

Straight Line Frequency Condenser 
for efficient spacing between stations 

Now you can easily dh'ide the stations equally on your 
dial with this stu rdy, compact Pacent True Straight Line 
Frequency Condenser. Absorption losses are negligible. 
Properly placed ISOLANTITE gives perfect insulation. 
Other features are : Riveted and soldered brass plates. 
Rigid channel frame construction. Permanent plate 
alignment. Extra tie bars. Oversize, dust proof. uni-
bearing. Positive enclosed stop. Design provides for 
uni-control t andem mounting. 

SUPPLIED IN ALL STANDARD CAPACITIES 
See your dealer or ",rite for full 

details and p~ices. 

PACENT ELECTRIC COMPANY, INC. 
91 Seventh Avenue New York City 
Wash ington Birmingham D etrOit 
Chicago J acksonVIlle San FranCISCo 
Buffalo Boston St. L OUIS 
M inneapolis Phliadelphia P ittsburgh 

Canadian Licenses : White Rad io. Ltd ., Hamil ton, Ont. 

Pacent 
RADIO ESSENTIALS 

q;c; DONT IMPROVISE -- PACENTIZE" tw,l ___ _ 

¥- Tested a.nd A.pproved by RADIO AGE ¥-
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New! 
The famous Silver-Marshall parts were used exclu· 
sively in the 7-tube portable super-heterodyne th~t 
Won the grand sweepstake prize in tl:te r~ent Los Angele. RadIo 
Show. They were also the pr~dom!natJOg feature of the new 
Super.Autodyne Receiver descrlb.,d In the July RADIO AGE. 
S· M Parts are daily setting new standa.rds of electrical excel­
lence. Send for circulars of complete hne of S · M P arts Bnd 
reprints describing the Super·Autodyne. 

The New Line of S -M Super Parts 
S i I v e r- P I ate d 
Straight·Line­
Wavelength Con· 
denser. 
305-.0005 .... $6.00 
306-.00035 .. 5. 75 
307-.00025 .• 5.50 

S·M 210 and 211 S . M 101B Coup-
mat c h e d Bnd ling Unit. recom. 
chart.,d Intermedi- mended for use with 
ate transformers. Transformers to in. 
with Bakelite ca.e. 
Supplied in sets of ere 8 s e efficiency 
two 210's and One of any super by 75 % 
211. Each .... $8.00 Each ... _ ......... .. $2.50 

Sib~.et-:Karshall.~ 114 SC~~~:~~I~~enue 

12-CeJl- 24-VoJt 
Storage'B'Battery 

(he TOWK CRIER 
P09itively Riven fr .... witb e""b 
oarcbase of a WORLD " A" 
Stomlf'! Batte..,.. Yon \IIast 
send tbis ad witb yoar order. 
WORLD Batteries are famous 
for their llUaranteed quality 
and eerncc. Backed by years 
of su~essful manufacture and 
thousands of satisfied ns. .... 
Equipp~ ",'th &lui R~ Ccu~. '<.oJjos!lostBe(l/l!foIJDeoA~er l 

You will be delighted with t he gorgeous colot8 ..... the 
handsome stippled finish. and the novel design of the 
TOWN CIUE R - "the speaker with the voice thnt 
thrills." Ask your Dealer to show you a Town Crier 
Speaker. Write today for beautifully illustrat .,d cir­
culnr, de5"ribin~ the Golden Polychrome and Grecn 
Polychrome mo(lels . 

List $17 50 W .ofthc $18 50 
P rice. ' Rockies.. 

GALE RADIO LABS. 
2508 IRVING PARK BLVD. 

CHICAGO 

Your Favorite Hookup May Be in 
a Back Issue of RADIO AGE. 

See Page 42 

DO inauraace ag.lnAt et:'ld and I.all. *' ..... You"'f'o~per«Dt&DdRet . 

Z·Year Guarantee 
Bond in Writing ~O~W11Ila':;.l Approved 
"r,n their fri""cIs. " 'Ill .... onr't .. t proof ' and Listed 
S:.::,;::.e:~ ~:: ~di~d8.'tt::.-.:~ as Standard 
t~~:i: 199:~:~~: : : ~ :. : $~~.~~ bv LeadioJ 
r,.Volt. 14o.A",.,.,... .. • • • • 14:00 Authorties 
~~!t. -:~~~~: ~~s~ ~~~ ~ar.l~.: ~;!:.dinla~~ 
r,. Vol .. IS· I'I. te • • . • • •• i3jS to<l •• • Pe]>_"" 

12-Volt. 7_Plllt. .•••• " 16.00 Sc~.Qc. load. 

Sead No Money t:'I.:~l:.t~':,'d :~ Ofp~~~ 
•• wtll . b ip- da,. order .. fec!e1'ved b, E z .. Radta ubora . 
pru. C . O. DFllLltubj.et tos:.or onmtnaUoo 1r1e.. R~D 

~t~;er: fi E~ .::~ dl~~t toe:u~~. o~~C::\~ad~ 
10 fnll witborder. Boy no. &Dd ,eta .-uar-T In d~o~. 
&Dteod batteJ'J' at 60 p et r ebt aaVUlIf to ,on , aD • ..,c. 

WORLD SAnERY COMPANY 
121~SO.W;abas"Av... 0IIP1.36 CHICAGO. ILL. 

1 For o r A~'!;O 
RADIO 

~ Tcllted and Approved by RADIO AGE ~ 

The Magazine of the Hour 

How to Build as-Tube 
Circ10id Coil Set 

(Continued from page 54) 
to one of the tap posts gives sharp tuning 
for city use or in the vicinity of strong 
local statibns, while the other post con­
siderably broadens the tuning where 
extreme selectivity is not desirable, as 
in the open country or at great distances 
f rom the station s. 

The two remaining coils are of the two 
circuit type, with independent primaries 
and secondaries, and act as the first and 
second radio frequency transformers in 
a conventIOnal two stage radio frequency 
circuit. The windings are so adjusted 
t hat the coupler and transformer con­
densers "log" perfectly under all condi. 
tions, regardless of the difference in their 
construction. By connecting the antenna 
to the "sharp" post, local 'stations are 
tuned out completely within two Or three 
dial divisions. Connected to the "broad 
post," local comes in and out within five 
to eight dial divisions, depending upon 
the strength and location of the station . 

This may sound simple and of no 
particular consequence, but if you expect 
to use the set both in the city and in the 
country you will find that the tapped 
coupler is of the greatest convenience and 
assistance in obtaining the desired degree 
of selectivity and sharpness. If the set 
tunes very sharp, it will enable you to 
get through local traffic. but at a con. 
siderable distance from the stations thi! 
will make it very difficult to pick up wea' 
signals. In . fact. with a very sharp set 
you may skip over half a dozen statiOn! 
without being aware of their existenCE 
at all. Bro~dening the tuning to twiCE 
the number of dial divisions or mort 
gives you more leeway in the adjustments 

Suitable Hook- Ups 
\Vith the receiver assembled as shown 

any five tube hook-up can be adopted 
either of the radio·frequency type 0 1: 

reflex . I have worked it as a simple 
straight·line radio frequency circuit as a 
radio frequency "Bridge" circuit a~d as 
a reflex with excellent results in all cases. 
Any five tube circuit shown in RADIO 
AGE to date can be used with great 
success with these self-con tained field 
coils, much better results being obta ined 
as a rule than with the solenoid coils 
originally recommended, for with the 
circloids we do not have to combat self­
oscillations and the howling due to exces­
sive regeneration. The selectiVity is 
much improved because the coils cannot 
act as aerials within themselves and thus 
cannot pick up interferences that are 
usually out of control with solenoids. 

Wiring the Receiver 
For wiring the receiver outlined above. 

you will find that rubber covered flexible 
wire is far preferable to the ordinary 
soldered bus-bar wiring. Very small 
rubher covered strand is cut to length 
and then is provided with connection 
lugs or eyes at either end, which are 
clamped down firmly over the ends by 
means of your pliers . The eyes are then 
screwed under the binding screws of thE 
apparatus and' the wiring is completed 
without the use of a soldering copper an d 
without the troubles that ge~erall} 
attend amateur soldering. It is not 
necessary to spend so much time and 
thought in arranginp- the runs of tht 
fiexible wiring, as WIth bus-bar for tht 
rubber insulation affords perfect protec. 
tion at all points and makes it possible 
to run strai~ht between the two connec­
tion ' points Instead of running all around 
the lot as is common with bus wiring. 
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A Radio Veteran Does Some 
Reminiscing 

(Continued from page 31) 

and velvet hangings. Also, the set they 
procured was just about four times as 
powerful as ours. 
, It didn't take long for the news to 
;et about that the other afternoon paper 
1ad the better broadcasting set. I twas 
:hen that the real fight for talent com­
nenced. 

In just one way were we superior to 
:he other station. We provided taxi­
'ab transportation for our artists whereas 
:he other station allowed them to get to 
:he studio the best way they could . 
Even this slight edge proved our downfall 
n one instance. 

As I remember it, the" only person I 
lad been able to book for this particular 

evening was a woman who had promised 
to sing several numbers, interspersed 
with selections on the phonograph and 
the reproducing piano. I was, of course , 
to send a cab for her. I was so desperate 
that I would have sent a brass band along 
as escort had she demanded it and had I 
been able to obtain it. 

I telephoned the cab company and 
gave them the name, address and time 
of appearance of our lone entertainer. 
Then I went to the station, content that, 
for that evening at least, I was fixed 
for a program. 

The singer was due to go on at i :40 
o'clock. \Ve opened the program at 
7:15 o'clock with baseball scores, news 
items and selections on the reproducing 
piano and the phonograph. Along ahout 
7 :25 we began to look for our artist. 
The cab company usually got our enter­
tainers to the station 10 or 15 minutes 
before they were due to appear. 

Seven-thirty and no sin ge r had 
arrived. Percy began to get worried 
and eve'ry time he shifted the piano or 
phonograph in front of the horn he 
wanted to know where the singer was. 
Hy 7:.'15 I was worried and peevish myself 
and I snapped back that I wasn't any 
mind-reader and how should I know 
where she was'? 

Seven-forty and still no singer. Percy 
was downright belligerent. He was 
getting tired of shifting the piano and 
the phonograph. I n our sweetest yoice 
we informed the listeners that our artist 
had been delayed but that she had tele­
phoned that she was on the way. 

Seven-forty-five came and passed . 
Seven-fifty. Percy was ready to anni­
hilate me, the station and the entire 
building. During one of the piano num­
bers he viciously picked up the head 
phones and tuned in on our sister station. 
The expression of his face changed . His 
eyes grew wild. Hastily he clapped the 
head phones o ver my ears. 

In stentorian tones the yo ung man 
at the other station was announcing the 
fact that lHiss So-and-So had unex, 
pectedly dropped into the station and 
that now the fans would ha\'e the pleasure 
of hearing her in a group of songs. The 
Miss So-ancl-So was our artist! 

Of course the explanation was simple. 
A new cab driver had been given the 

(Turn to page 69) 

UA Good Tube ' 

* 

Your tka1~ .ttltt MOUMtrona in 
1M IlfIJ< EOl·A . 199 4.11 1991org< 

bo ,,~. $2.50 .11 lYp~ •• 

for a good Seth> 
A GLASS, a base and 

some hunks of wire 
-Kipling would have said 
about vacuum tubes. And 
so they are. But what a 
difference the method of 
assembly and manufac­
tUre makes! 

!llAG N ATRO NSare built 
with the precision of a fine 
watch, and tested just as 
carefully before they leave 
the factory. You can al­
ways count on l\IAGNA­
TROL\S to get the most 
and best out of your set. 

Connewey Electric Laboratories, 
Magnatron Building, Hoboken, N. J. 

Diagrams for Intermediate 
Transformers 

In the August RADIO AGE, on page 
89, was printed a description of the con­
struction of the ideal intermediate fre­
quency transformer. For the benefi t of 
readers desiring pictorial explanations we 
are printing Figures I, 2 and 3' to 
illustrate the description further. 

,,~ 

""'",rll. .lfVG.T,.. .N At~r£kS 

riG t 

, ... 
Looking at the curves of Figure 1, we 

see A, B, C ancl D. "A" represents the 
ideal transformer, giving infinite amplifi­
cation over a 10,000 cycle band, yet at 
no other frequencies. "B" is an air-core 
transformer giving the highest possible 
amplification. I t is useless, since it will 
not pass music and speech, and is subject 
to the physical limitations previously set 
forth . "C" is the practical ideal trans­
former, passing the desired frequency 
band with a gain variation insufficient to 
cause distortion, yet with a limited field 
and good stability. "n" is the extreme 
for perfect reproduction-but gives no se­
lectiyity and no amplification to speak of. 

Suppose we wish to construct " C" , 
which is the best transformer we can 
build practically. We will require a 
bobbin turned out of wood or built up 
of fibre, together with two pieces of core 
iron as shown in Figure 2. This bobbin 

:f ' Telted and Approved by RADIO AGE :f 

is wound with 1,400 turns of .1\0. 36 SSE 
in the smaller slot for the primary, and 
3300 turns of the same wire in the larger 
slot for the secondary. The COre is put 
in so that the air gap comes under the 
larger or secondary coil, and the ends of 
the laminations are bent over each other 
to hold them together. This transformer 
may be placed in a small.metal can, with 
leads brought out as deSired. It should 
first be boiled in a resin-bees-wax com­
pound, with which the can should be fi)[ed . 

This transformer, while selecth'e, may 
best be used in conjunction with another 
type, which would be a compromise 
hetwr:en "B" and "C" . 

- :! --I 

-1}- INTOfM£OIRTE TRANSfORMER, 
PRIM/lilY 1'100 rURNS 

'36 SSE W/Ii" 

INS'DE , '8- , OU TJIDE· "PLRTE' 

SC.CVNOIfR'I J300 TUIi'N5 

".ji; SSE WIRE 

IIiSIOE'-R',OUTJIDE-"I>/i'IO" 
F/~. 2 

COR! · 007 - SIL,C01'/ ST.CL 

J PIECe: liS SHOWN.1 PIeCE 

W,THOIfT CENTt:R PROJEC TI"'. 
rytouNT W,TH PROJECTION 

UNDER PRIMRRY COIL 

iMPI;>£tS.NIITf 'N /iOSIN ­

BCESwllX Ccw/;:>.)UND . 

FILTER. 
PRIMARY : .2$0 TURNS 
M360SC WIRE 

INSWE - '0 ' OUT!1f)C - ·PLII ..-/; " 

J£CONDIIKY IjOO TURN~ 
·~6 osc. WIR<. 

INSlor:,·R- .ooTS,OE - ·"61O.'O' 

IMPIi'EGNI/TE IN RO~/. 'BEf~"'~ 

C.CfoitpoUNf). 
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KDKA 
KDLR 
KDPM 
KOYL 
KOZB 
KOZI 
KFAB 
KFAD 
KFAE 
KFAF 
KFAJ 
KFAN 
KFAU 
KFAW 
KooBB 
KFBC 
KFbG 
KF8K 
KFBl. 
KFCB 
KFCC 
KFCF 
KFCZ 
KFOO 
KFOH 
KFOJ 
KFDM 
KFDX 
KFOY 
KFOZ 
KFEC 
KFEK 
KFEL 
KFEQ 
KFEY 
KFFP 
KFFV 
KFGB 
KFGC 
KFG O 
KFGH 
KFGS 
KFHA 
KFHH 
KFHl. 
KFI 
KFIF 
KFIO 

~~18 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJl. 
KFJM 
KFJR 
KFJX 
KFJY 
KFJZ 
KFKA 

~r~3 
KFKX 
KFl.D 
KFl.P 
KFLR 
KFLU 
KFl.V 
KFl.X 
KHZ 
KFMB 
KFMQ 
KFMR 
KFMW 
KFMX 
KFNF 
KFl'IG 
KFNV 
KFOA 
K FOL 
KFON 
KFOO 
KFOP 
KFOR 
KFOT 
KFOX 
KFOY 
KFPG 
KFPl. 
KFPM 
KFPR 
KFPT 
KFPW 
KFP Y 
KFQA 
KFQQ 
KFQC 
KF8H 
KF P 
KFQT 
KFQU 
KFQW 
KFQY 
KFQZ 
KFRC 
KFRM 
KFRU 
KFRW 
KFRX 
K FRZ 
K FSG 
KFSY 
KFUJ 
KFUL 
KFUM 
KFUO 
KFUP 
KFUQ 
KFUR 
KFUS 
KFUT 
KFUU 
KFU Y 
KFUZ 
KFVC 
KFVD 
KFVE 
KFVF 
KFVG 
KFVH 
KFVI 
KFVK 
KFVl. 
KFVN 
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Corrected List of Broadcasting Stations 
~·efJt i.odlou.<:;c Electric« ~IfC' . Co. ........ . , .. . ..... . Ea.st Pittsburgh. Fa. 
RadioEJectl'ic C o . ...... . . . _ ....• .. _ ...• . . .... ' .. _ .. . . l>eviJs Laktl , N . D . 
'Westinabou.· e El ectric & ~f(g . Co . . .••..•. •• .• , .•.••. .....• Cleveland. Ohio 
Newhouse Hotel .. . .. . . _ . ... .. .. _ .. . ' .. . . .... _" .. &It Lske C ity, Utah 
F rank E . Sier~t . .... . ................ ... . .• . ... .... . Baket36eld. Calil. 
Electric Supply Co . - .. _ . ... . ................... , " 'cnatchec, " ash . 
N e bra.· ka Bu i{'l.: A uto CO . . 13tb &QueSt1 ....••....•.. ,._ . Lincoln. Nehr . 
,McArthur Bros . ~lercaDti1e C o . ... . . . , .. , .. " " . ' , . , Pbo«lix. Aril . 
State ColI("l!e of ',".,.h inl(ton , '." .. , .. , . . , . . , .,., .. . , Pullman . V.'8-"h , 
' Vestern Rad io Corporation ., ... .... " .... ' •.... , .. , . . ... Den ver, Colo . 

~~~~~~ :~ ~do~~~.~~ ........ ,'. '.'. ' •..... , ., '. ~ ','.'.',',:'. :'.',.,.,.,., .. '.: ·j\~:'~:!~·I~~~ 
Boise iii"" &hoo[. . . .. . ............................ . Bois~. I dabo 
The R ",dio Don (\\', B . A 'l.h ford ) . .. " , . . . ... ,", . . ,. , .. , Sa.ntA An&., Cllif, 
F. A , Buttrey & Co, . ... .. , . , , . , .. , . , .•. ....... , .. , '" . . H aVT(, . l\lont, 
W . K . Azbill . " . . . .. . . ...... .... ...... . ... .. ....... S. n Di.~o. Calif. 
F irs t PresbYterian Chu rch . " .....• , , '" ., " .... , ...... Taeom.." V.' a,.;,h , 
K imb s ll-UJ» on C o. . . • . . . ... ., . . . "., .. . , . ........ . SaCr.:l.Ulcnto. C"Uf. 
J.ee. .. e Br~ . . , .... , ' , . .. ",. , . . "., ..•• , .. , ... ...... , . E vcrctt, V.-Mh. 
N iel,,;on R.& dio Suppl y Co . . ...... ..•.. " ....•.......•.. , Ph~bix. Arb . 
The F irs t CongTcgn. t iona l Cbu rch .. ......... " . 0 • • , •••••••• Bcl~D.I!l, 1t.foot. 
Frank A. 1I100r • ....... ' . .. . . . .............•...... Walla WillI .. , W ... h . 
Omaba C entra l H igh School. .......... , ...••.... I • •• • ••• Om:t.ha. Nebr. 
S •. M .. h .. w C. tl>ed"'[. ... .. .. ......................... Bo .... , Idaho 
University of Arizooa . . . ... . .. ... . . . .. . .. . ..•. .. ... . . T UCSOD. Ariz: . 
OregOD Agricultural Collt"~ . ., .... ' . ... 0 •• •••• • , ••• • C....on·aJ.Ii!.. OrelC. 
l\fa,gnol in Petro leum Co. . . . . .. .......... .. . .. . . Beaumont . Texas 
First Bapti.;,t Church . .. " . .. , _ •...•. ........ ,., .' . Sbre" coott, La , 
Sou th D akota S t s t e ColI~e .... , "., .... , ... ".. . B rookinJe; , S . D a.k , 
HarrY O . h ·Or'!lOD •.. .............••..•..•.......... l\linnea poli.!. :'Iino . 
?t.feier 6.:; F n,n k Co .. . , .. , .... _, •.. , . , . , . .. , .•. , .. '. . .. Portland. OreJi{ , 
AuesburyScruinar:Y ... , . , . . . . . . . . ... . . .. . . ~l iDDeapoli8 , M inn. 
" "inner R.&dio C o rP . . , ... " . , •. , , , . , , . , . , ... , .... , .. Deb\·er. Colo, 
J . L.Scrogan ... . ... ...... , ..... .. , ...... .. O!lk. Nebr , 
Bunker H ill & Sull h 'a ll ~nning a nd Cooc:entratlD-r Co . .. , ., . Kollot'It, Idabo 
First B nptist Church ............ . .. ,. , .. ... ,., . ..•. ~toberly . 1\10. 
G rl\celand C ol lege . .. . •....... ... . . .. . . ...•. • , . Lam oni. Jowa 
Heidbre rler Radio Supp ly Co .. .... .... , . . ," . . , ...... ,., ' Utiea. Jl,;eb. 
Loui-tia na. State Un ivehit y .. ,...... ... ... . . B uton ROllft. La. 
Cbicu..l'la R ad io & EI ec t rio Co. , , . .. ........... ,. .. Ch icka. ... ba. Okla. 
Leland Stan ford U nivemt y ....... , ..•. , .... ... Stanford Univeni t Y. Calif. 
C rary H ardware Co, . . , ........•. . .. , . . . , .... . . , . Doonl", low&. 
W~t&rn S taUt College o f Colorado, .. , ...... " ... .. , .. , GuoniKon. CoJo. 
Ambro.' e A . ~lcCl1e . ... . .. ....... , ........ ..... ~eah B "y. " a."J.b . 
P eoD. Colle~ . . . ... , .. ,',."., . •• , ..• , . . O~kaJoosa, I o wa 
E. C . Anthony, Inc.. ...... .. .................. . Lo.s An~.le.'l. C >.lif. 
BeosoD Polytechnic I n .. titute . .. ".,... ...... . . . P ort lond. Oreg, 
Nortb CentrnJ Ri~b School . . . ......... , .Spokane. ", ... h. 
F irst 1t.tflthodi",t Church . ... ... ..• ,. . . .• ..' .. , ., Yak ima. W.~h . 
Al8.!iU E!ecb'ic Li~bt 6: Powe r Co,. . . . June~u , AI:I. ... ka 
Oa.ily Commou.,,·e'llth . .. • . . . .. . . . . . . " ... .•. . . , . Fo nd du Lae. " ·i ... 
~larsh!lll E lectri!":').l C o . , .. , .. , .... . ...... , , . , .. . Mahhal1to~' Il , lo,,"a 
n. B . F (IIC&n (Epi.scoP R.I Church ) . . ...••••..... ,J unc tioQ City, K 8. IllI&3 
N at ional Radio :Ma nuf&c lurin-=- Co ...... , .. ,., . , Ok lahoma City, OkJa. 
l~bertY Tb.,!re (E. E . lol a",b ) . . ........ ... . .. .. . .. A., torl. , Oru. 
Hards9.cif .Manufaeturing Co. .. ,., , .. , .. ..•. ' , ., , . Ottu mwa . Iowa. 
University of North Dakota " , ••• , •• , •. , G rand F orks. N . D uk . 
A ... h ley C . D i:ton &. Son . .. . ...••... ..• , . . . . . .. ... Stoveu1w-ille. ~Iont . 
Io wa Sbte Te~cher's Collcge . . ... , ... , •. " . • ' ..... Ced ar Falls. Io~ .. a 
Tunwall Radio Co . ... . , . . ............. , .. • , .. " . ,F o rt Dodt'e. I owa 
'l\T, E . BrR.nch , . , . , .... • . , .... , .. , .... . , • •. , • • F ort W orth . T eXAS 
C-olorado St .. to T eachef"5 Coli .. ., . ,. ", . .. •. " .' . .. Greeh~J"' . Colo, 
Con"'aY Radio Laboratories (Be n 11 , W'oodruffJ . .. " •. .. . .... Conway, Ark . 
Thf' VOlvotaity of ~~... . . .. ,. . " .......... L~wron ce, Kaw, 
'We ::6tinghou c ~:Jectric 6.:; ~lnnufacturing .' " , . . ... • . . . lJutiJUP1. Nebr. 
Paul E . G reeDJ:l.w . . . .. , . " •.. '.. . F rankl inton. La. 
E verelt ~1. F ()'fiter .... ...... " .. ".. .,... . .. Cedar Rap id lt. la. 
U niversit y o f N f!w M cDco .. . ,......... .... AlbuQuerque, N ew ~Ip'lico 
Hio G ra..nl'kl ltadio SUPD ly }Iou.~ ". , , ,. . . , .. S ltn Benito. Texas 
Rev . A. T. F rYkman ............................ ........ Rock fom. Ill. 
GeoTl:e R oy C loU5eh ',. .., . .. , .•. . , ....... , ... ..... Goh'es ton. Tc..M 
Atlantic Au tamobil e C o ...... , .. ....... ,........ . .. . , . .. , A. tlAntic, la, 
Chri...tia.n Churche l .. .... ...... ... . ............... , ... Little Rork . Ark. 

~~i::~~I~f &J~~~' ... '.','.'. '. '. '0 ... " '. '. ' • ••• , ' ••• '.',.,' ','. '. '.', ..... '. ·.~i"!::C·i~I~~· I':::;' 
~~·rl~~nSc:ii:~~ . ::' '::::::.' ':'-".':. ': ':.-. .'::::.-::: '~~~~~ld: ~l:~~ : 
H e nry Field S~~ Co. .... .• . ... .. .•.. 8henaDdoa..h . 1011'1'& 
l Vooteo' tI! Rafi io b"hor" ........ ,' .. ... . . .............. ColdWft.te r . l\li"'.!t. 
L . A . D raL (' BatterY and Radio Supply Shop . .....•.. .. . Santa R o.."l o.. Cali f. 
Rhodes DePa.rtment StoT~ .......... , ..... ". . Re'lttle. 'Yu h . 
Le:-tlie ~f. ScM.tb~h . . . . . ........ .......... . ~la' engo. Iowa 

f;~~O: ~::!i~ ru~~ :iY .. ::::::.::: ::. : ::: : : S!U:tJee(;;~ySj~~ 
Rohrc r E lec. Co. . . .... , .... , ...... , ... . , . .....• . 1t.farshfield . Ore . 

g;11~'!eC~rlr:t~d% E~~~~~~ ......... " ...... .-.- .. ::.- .... : ~"~~~~:.it:: 
BoarrJ o f Educat ion. Technic~ IIb:h Scbool. " •. ..... Oms.ha. N ebrMk!l 
Beac OD Rad io Scn iep- . .St . P~ul , ~linn . 
Gsrretson and Denni"" .. Los Ar.&«~le!l . Calif. 
C . C. B u ter .... ... . . . .. Dublin . To"", 
Tbe N ew F u rni ture Co.. .. , . . Greenville , T exas 
r- An~eles County Forestry D ept. . . .. .. Lo.s A""el",. C alif. 
Ca.pe & J ohnson ... , . . , . .. , .. . . .. ..,.. '., .S 11t Lake City. Utab 
St. Job ... lIf . E. Church .•...... Carterville, lifo. 
S~-moru, In"e-:;tmellt Co. . , . ...... ,........ . Spokane. '''Mh. 
The Priocipi • . , ..... . ............. ,.... , ... St. Loui.., ~fo. 
Tho Se"ehlicht Pub li<l,ing C o. . ... . . . . . . . . .. Fort Worth. TeXM 
Kidd Bro.h.,," Radio Shop .. ....... .. .......... ....... Taft. Cal if. 
Radjo Seh-ice Co.. . . . ...... ....... . ..... ,.,. .. .... BurJiu.nme . C alif. 
G . S . C llfSon. Jt .. . . . . . ... , .. ...... ,., •. , ......... .. Iowa. City. la. Tes.a.s N'e.tioQa! Guard .......... .. , .. . . ............ flea.ni."'Ion. Tau 
W , R iker . .. ........ .. ...... .... ..... ." ...... ... Holy C itY. Col if. 
C . F, Knierim...... ...... ......... .. ......... . North Bend. W IISh. 
Farme~ ShU Bank . . . , ....... . . ,.,. . .•. "" .. B~lrl~D. N eh. 
Taft Pro luets Co. .... ............ ....... .. HollYwood. Cal if. 
City o f Pam Dry G oods Co •. . , .. , . ................ San Francisco . C'll if. 
J amM F .Bolaod ....... , ........... . ........... . . FortSiIJ.OkIa. 
Etberical Radio Co .. ......... .. '...... . ... ..... . Bridow. Okla. 
United C'burche. of OlYmpia . , .... .•...••. .. ....... . .00YmPia" '''&!'lb . 
J . Gordoo KlemltBrd ...• ........•.. , ', . ...• ,.. ..... . . Pulhnan. W a.,,,b. 
The Electric Shop ...... , .............. , .. , . Hartington . Neb. 
Angel.... TempI. ..... ........ . ......... " .... Loo An~el .. , Calif. 
Tbe VaD B lv it'oo, Co. . . ... .. . .•. •.. .. . Hel~na.Afont. 
Hopper PIUmbtnJ: And lte·uin;.: Co. ....• , ... ,., ... , B re>ckenri~. :,\1i.DO . 
Thomas GoJ:gan &: BrOd .. It.fusic Co., . . " ... ,,. .. .. , . ... " . Gah·est.()Q. Tem.! 
W. D. Pyle ... . ...... ......... C<>lorodn SpriDJtl', Colo. 

~i=:::'~n~e~~:~~~1 H~pit&i .... : .. :.-.': .... ::.-~.'.' ........ :.S~~n~~·C~f~: 
J ulius Brunton 8nd Soo." Co. '" _ ,.' ....... ' ,. San Francisco. Calif. 
R . W. PeerY and C. R.dfield ............................. ORden. Utah 
LoUL"i L . ShermI\Q •. ,.. , ... ' .•... ,.... ...... . . . Oakland. Calif. 
Uniyersi tY of U tah .. . .. .. .. ............. ....... Salt Lake City. U t ah 
Colh um Radio 4 h ...................... ..... San L • ...,c!ro. CUi!. 
I rvine 1.1. Bouchard •.......•.•.....•..... , ...... ,.,. ,Butte . IHoDt, 
Y . 101 , C . A.. .. .... .. ..... . .... ................... . \'Ir~inla. lIIinJI. 
Ben. .. be rg 's ltlusic C o . .. , .•.••.. , ..... ,. • .. o. ,., ., , . , Camden. Ark.a.ns.u 
lIIe Whionie Electric Co.. . .. . . .. ................... . San Pe<lro. C,.lif. 
Film Corporation of Amet'ic8. .. . . . , .• . . . , .•.. , ... . , . .. ,' St. Loui!!: . 1\10. 
O ar.nee B. Jun •• u .. . ..... ......•....... Hollywood. Calif. 
First AI. E . Ch urch ,..., ..•....• . , •••. , .. lndeDOndf'.nce, Kansas 

::adDQU~~~:' ~:~p~l~~::c?u~~;~) .: :: :: :: : : : ::::: : : ~~~~~1~',!.~~~ 
i~~~{~h':rt3 F~k:~::, S!h ~~~1i;8.~ '. V~~cou~'e'r, B~rr~b~V~~~~: ~~: 
C"rI E , B..'\gley , ., ... , .. , •...... :. .. ., Welcome. Alin..o. 
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Mhns,!" LiY.ht do Power Co ............. .. . " ..... Arkad.l~ia . ....:r~ ~~ 
~~·,,~·!Wj~J~~t~I?r:~~~~:·. ' ..... : : :: ' .. : : ~ : '. :'. ~ : : '.: : :. : '. " ~ : : : : : ~~ciJ~oist!.~~.. ;t 
Radio Entcrtain.menu. I~e .. . ' .. " .• , .•. , ,. , , .Soutb S.1D Francieoo:Calif. 220 
Oakland Educattonal SoCietY . " ... ,.,., ... " •. " . ...... , ,. Oakla.nd Calif 22. 
L':I'W'TeDce~lott .. .. ........ ...... " ' ... , ..... . .. .. ...... . , . Avalon: Calif: 211 
RIO Gn,D.le .RadtO Supply Hou.se . .......• , ...... , . .. ,. , Brownsville. Te:ue: 214 

6:~~ 8'~~;-~:~ '''''. ' .................................. ................ ...... ~=J. ~:li~: m 
~:~~~:d AM~:!;~nb;~~~·a'; : ::.'.''- '- '-:'- .~~~~~~l.~, . }Ia~,&.i i:. ~~~~. BO~:. ~~1 
S~ . .l\larti.n., Collcn (Reb. Seha.ditln Ruth) . . . . . . , . .. , . , , . I.CY. Wash. 253 

~~[::~~'~~.~;~~' .~~:'.:.':'::'.::':' .. :::.:.:::::::: :.:.:.~·iE~r~ .. ·~i: ;~i 
Bible I~t!tut. of Lo.s Angel.,..I'!c .. . .... .. .......... . Lo.s An"cl .. , Calif, ~~ 
Reornnued Church of.J~u !l ~n<jtof I~'\tter bay S.1t.ots, IDdepcQdence.l\fo . -441 
W~rner Broth!,~ nad.o Supph"" Co .. .................. O&kland. Calif. 242 

~~~1~~~#;· ·.·.· \ ·.i·······.·.··. · $~,$t ~ 
K ... lIfe,,;eo Coll..,c .of ARrieulture <I: !IIechanic Art" . St ... e C"Ue.oe. N . Me>:. ~~~ 
MODa.~cb l\1!,oufEK'tuclDiIr CQ, . .•.• ,." •. • . .. . . . .....• , Council B!ulb, Iowa 278 
Detroit Poh co DePart ment .... , , ..... . .. ., .. ,"" ... Detroit. ~Iich. 286 
Ha.le Bros . . , .. , .. . , ., . .. , ...... . .. , ..... , ...... . S3.0 Francisco C .. lif -428 
Paaadenn. Pre<t"t!Y'teriaD Cburch ... " .. , .... " .. , ..... .. P&t;aden~.Calif: ~?o 

~:~:tetoci r:'!iii~:C~'b : ::::::: ::: .'.'.':'-'-: .. : ... ~'. '.'. ' ... ·. ii~Rj~·~~~O~~~ 270 
Douhlod..,--1Ii11 Elcctrio Co .. . ... .. ................ . .. Pitl6burob, Pa 270 
Ch.rI. O. Herrold ................ . .... ... ........... . Sao J"" •. COlli!: 226 

~~,\~.~~:~;: !~~~cl~~~.f(;~iI~ g~·,·.·, '.', ... , ..... , ........ '. '.'. ' ... '. Ai~~~~' i:!::: ~Ir 
Poet D;"p.u,b (Pul itzer Pub . Co.) . . . .. ............ ....... St. Louis. lIIo. 545 
Radio Sen-1ce CorD, of Utah . . ' ................... , . Salt Lake City. Utah 2,9 
A.rnerica~ Radio Tclephoflc Co., Inc .. . ..... , ' ........... .. .. Sc 'lttle. Wa. .. h . 3U6 

~~~:~~L'8~~b. ::·· '.:.:.:.:.:.:.: . .'.:.:.:.:.:.:.:.: . .'.: :.~~ .' ;:~!;'~"tr~~: m 
Sh •• Uni""",itY nf Montana ... ....• . ............. . )'fiasoula, MontaDa ~~ 
P~"~1lle "' i rple.~ T~le~hono Co. . . .......... , . • ,.,.,., ... Stockton. Calif. 248 
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8~:n~~i:.t J~~i~~~~~ ~~ . ~~l! ~~~ ~: : : : : : : : : : : : ~ : :: : :: : : ~ ~ LaSC~e.CWb: i~ 
lAke A \'enue Bap l b.-t Chureh .. . . .. ......•. , ...... _ .. , , Rochester, N . Y. 283 
lI~'\-erf(!d Coll f' gf'l •• Il.adio Club . , ... ...• , ......... , .. . . . , Haverford . Pa . ... ""261 

~~::~rlif~i~~~l{.~h:'· ~;,~ol ... Y •• :: ·. ·:.·.·:.· .. : .·.·.· ... ••••••••••• ... CaJ.d~e:.o .~ru.,: i~~ 
~~~;'B~fJ:~.~.r: .. ::.'.::::::::.': :.':::::::::::.':: :Mi .. n~=~~·z,~~~ m 
k~:.:!~-ra~~ ~~';ibt ' ci;"r~b : :: : : :: ::: : : : ::: : : : '. : :: '. ~~t':r=.:. i:: i~ 
All eo T . Simmon.", (Allf'D. Tbe.d reL .. ,., , ... ' •.. . . ,. "" .. .. AkToo. Ohio 258 
A1btort B. P "let Co .. ..... . . ......................... Port BUNm. Mich. 233 

IU~a~dle to.C o
:: .... : .... :::: :: ........ :::'. '.: : '.: : :: ...... : ~~~~,!II~~' i'iio~: m 

Purdue Uni \'fI'rsit y ..... , .. , " . . , . ...... .. •...... . .. W ~ Lafayette. Ind . 283 
0 . .... 0 A"ne. C oUe"" ......................... Clemtlon Coll."", S. C. 331 

=Yli:~~~{i:i~~~:~:::::::.:::.::· :.:.::: . .'.::.:: :. :: ~~ :.~~~~~~: ill 
Wortbam-Carter PublisbinC Co. (SttLr Tel("Jrram) ......• Fort Worth. Texaa 416 

~!~:!~~~f;:~~:::.:.:.:.:.:.: . :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::::·.~~~~i!~~:.~~~ !~ 
Ir"iD ~ ' ''ermlly. , .... , . , . . , •.. . .. ' . ............ ~Iattapoisett. 1t.faas. 248 
G race CO\'erumt P resbyterian Church .. . , ............ ,., Richmond. Va. 253 
A t) ll-O::"' .. Invec;.tmeat Co, . . .....• . , ... . , • . .• .....•.. . ... ... . Chicago. nl. 226 

~!~ke~ ' ~i.<b · SCb.;.; I:·.·.:· ... :: · ... :·.:· ... · ... · ... ·.:·.·.·.·.:·.· ..... ~~=:: ~iic~: m 
Peopl~~ Pulpit AIi. .. o .. , . .. , .... .................. ..... . , ROMville. N. Y. 213 

~!~~qB;fo~~ ~u:sch~:. · .-.-· .. .-.-.-.-, .. .-::::: .. .-:::.-:: __ .. : __ .-.~lio~~I:~: fit :~~ 
~!!.'!~~~'!.D i'l1.~~i~rnf~~~IC.;: "'8;; 'j 18th' · I ~i.::::: : Cb~;I~~~::'.lkS. VC.' m 
:~:E.~;!.7:~~;''':'. : ... :.: .... :.:.: :.:.:.:.: ... : :':·· .. :·:·~:·:·:·:·?ii~~~;:.M~1: ~~ 
Jon .. EI.e. <I: &ldio Mfg. Co. ....... . ................ ... B.lumore. Md. 254 
A . H. G.ebe &: Co .• Ine .................. .. ...... Richmond Hill . N. Y. 236 

~:~t'j~di~i&c!:;!~t'r~!i~: .- .. .-::.-.-.-::.-:::::::.-.-:: :::: :B i r·~:.!~~·l.:~ ~:: 
E~{t~i&Y~~ .~~~: ::::: ::: ::::::::::::: ::: : : : ~'~'iI~~;eil'j: m 
~,'?~~!..10!"ed~I~:~'; k 'r\ifir: ·Co:.' :::::::::::::::::: ::~~rd ~i";: m 
St . Lawrence University ... . ..... .. .. ... ...... , .......... ClLDtoo: N. Y . 280 
KoulmLDIl '" B .... Co. and Tbe Pittsbl1n<h l'r ..... . .. . .. .. . . l'it .... buro:h. Pa- 461 
Efltrekifl Elet'tric CQ ..... ... .. .. ... , ................... . ColumbUs; , Ohio 286 
Nob"uka ,,' f!c'ilf'YllD University . , . . , .. , . .. , . ....... University Place. Nebr. 283 
St. Olaf Colle.., . ................ .. .... . .... ......... Northfield. Minn. 336 
BADde rs & St, YIDaa. Co .. . ,., .. •• • , • • .• ' .' • ••• .•. , .. . . • Balt imore. Md . 275 

~~a":;'~~~i~ ~::,;;~e J.,el~~~.~ .•. ~.:: ::: : .. ::: .. :: .. : :s! .. .t:::y~: ~~,.;; ~~ 
W . no DUDWoody Indud riAl IWltituta . ... .. ,. . ... . ..• . ,. 1.linneaDolis , l\JiD.n . .. 280 

~~~.~Olt~C:.f .. ~I.i~ .. : '.:::: :'.: '. : :: '.:'. : .. :: .. :'.: .... :~~P~i~t:.'~i..~* ~~~ 
Unh "e t1Jity of Yermont . • • • •.. 0"'.· . . ... . ,." ......... Burliuton, Vt. 250 
C artb,,,,, ColI""~ ......... ........ .. .... . . ........ ..... ... Carthage. m. 246 
Charles W . H.ih.ehm .... . . .. . .. . .... ...... . ..... ...... . AlIentown. Pa. 2~O 

~~;b:~~ n{T:'f~~~~~::.-:.-: :::: ::: :.-:.-.- ::::: .. :::: ::: .~n:': .~~~iO:'I~t: ~~ 
~::t f"~rue: ................... : .... '. '. :' ..... ' ....... : '. ' ..... : .. ' ........... ':. ~~~~r~:b.'. ~:: m 
Howard S. WjIliams (Portable) , . ...• , . ••. , . . •. • " .. . P&!Icaa:ow.., ~IUt.ot . 268 
L'niVf!tMty of .l\fi .-s .. . .. . , .•. ,. " •...•..••••. 0 •••• " " • • • Oxford. Mi-.tl. 242 

:~tll~J:~r:c~ .: .:.:.:.:.:.:.:.: .:.:.:.:.:.:.:.:.:.:.:.:.:.:.~~: . ·.~·~i~~1E~;E: ~* 
C, II. ltles,,;ter...... .. . .. . ........ , .. , ......... .. . Providence. R . I. 2"6 
Clark UD.h'er~i tY. Collegia..., DePt. _ , ...• , .. o •• ,. ••• ,~ •• • Woree!ter . M&s8. 218 

~di~d~~~iNe~u~~lyCHC:~~ ·i.;"b-';'~kYi : :::" :: : :: :: : : .': ~!::'r~.dN~t ~i~ 
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U THE TUBE WITH A PEDIGREE" 

~ 
CbHERE is only one way to measure the 

\'alue of a radio tuhe, regardless of who 
made it, and that is hy the characteristic 
curve reading. In this way, and no other, 
can its value as a tuhe he determined in 
advance. All ~IUSSEL:\IAX TUBES 
have a characteristic curve slip inclosed 
at the factory and certified ~'hen the read· 
ings are above the standard set by leading 
radio engineers as to ~'hat constitutes an 
unusually good tube. 

* 
Jobbers. manufacturers. and 
dealers are Invited to write for 
details as to sales franchise. 

Manufactured by 

TheVan Horne Co., Franklin,Ohlo 
SALES OFFICE 

A. I. MUSSELMAN 
601-C Mac:hfner)' Hall CHICAGO 

~ff~:ij 
m~©mg) 

/01:" .bistol:"lIonLess .:!!..D?pl!fiC<'ltiOn. 
12.000. 48.000. 50.000. 100.000 Oh.,... Li.t 
Sl.50each. Special w .. to Order S2.50 each. I 

DMl~,... WTit.e for discount.:. WM-n Bdkr Bui.fan«.t 
are made IMII wiU be Cruunt.. 
Cr •••• nl R.dioSopply Ca_ 5 LibertySt_ Jam.iQ. N.Y. 

Appearance and Correctness 
in B-T Control 

.\n effort to combine a pleasing and at. 
tractive appearance with mechanical cor­
rectness and tuning efficiency is evident 
in the new B· T "Better Tuning" Con . 
trol. 

B\" the use of a unique mechanical ar­
rangement, backlash is entirely elimi. 
nated. The action is smooth and even , 
and loggings cannot be "thrown off" by 
slipping of the mechanism. 

. Dial numbers are read from a scale 
passing under a window at the top of the 
instrument. The use of a special vernier 
de"ice pro\'ides accurate readings to 
fractions of a degree, if desired. Dial 
graduations read a to 100 over 1800 on 
one side and 100 to a On the other. This 
feature protects the purchaser who 
might wish to change from right hand 
to left hand condensers, or vice versa. 

The large rotatin g poin ter indicates 
wa\,elength readings, and the scale is 
calibrated for straight.line.wavelength 
changes in accordance with present 
broadcast station assignments. If desired 
the wavelength plate may be reversed 
for recording station caJl letters. The 
user is thus able to choose just about 
whatever combination or style of reading 
or logging he may desire . 

;\Iounting is made by a single 5 / 32 in. 
hole through the pancl. All pull or side 
strain on the condenser shaft is elimi· 
nated, as wcll as wear and tear on con· 
denser bearings which might '-impair 
alignment, cause short circuits or destroy 
logging records by changing capacity . 

I *7he Famous 7ruly Portable 

TELMACO P·I Receiver i 
Four Tubes Do the WOTk of Snen . 

The pHf of portables in si:ze, weit:rbt,. ~e of tu.,i.ng. 1 

A!ri~~~ti:~irv~fb~7:~:nS:riP~n'l:.~~: 
ft'~~~teRe~:i~e~:.,el~ an~ b~tte:te.: $125.00 

P·lltlt So,.. ... Toa Moae)'f 
Our offer of the TelmBoo P·l Re",,(ver In kit form bas 
!net witb enthusiastic reeepti"". Thi. COUWD8 all 
pam. "" built by DS. ;uclDdlnlf .""e. !ln1Jed IUId en· 
IZTBved panel. and iJluatr&ted tnlItnlctloos. $80 00 
~k~~~t;'d~~r o~ write .; •. DetlCriptive folder f; ... 

'}{adio'l)j"ision: 

TelepboneMalntenanceCo. 
20 SO. Well. St. Dept. C Chlcago,nl. 

~ 
~(it~ <i{adio E"c1"s;"el~ ~ E.14l>lished 1918 

The Great 
Manufacturers' 

Exposition. 

CJhe Official 

AHended by 
Leading 

Jobbers and 
Dealers 

mwYOAKOmw 

.'1)() TUns Bl-OG 
NEW YOU OTY 

f. 

u. J. HERRMANN, MANAGING DIRECTOR 

SEPTEMBER. 14 th to 19th 

MONDA Y NOON TO SA TURDA Y MIDNIGHT 

ENTIRE EXHIBITION ON GROUND FLOOR 
IN THE LARGEST HALL IN THE WORLD 

258th Field Artillery Armory 
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WOAY 
WOBA 
WOBB 
WOBC 
WOBO 
WOBE 
WOBJ 
WOBK 
WOBL 
WOBN 
WOBO 
WOBQ 
WOBR 
WOBV 
WOBX 
WOBY 
WOBZ 
WOOD 
WOWF 
WOZ 
WEAA 
WEAF 
WEAH 
WEAl 
WEAJ 
WEAM 
WEAN 
WEAO 
WEAR 
WEAU 
WEAY 
WEB 
WEBA 
WEBC 
WEBO 
WEBE 
WEBH 
WEBJ 
WEBK 
WEBM 
WEBP 
WEBT 
WEBW 
WEEI 
WEHS 
WDIC 
WENR 
WEW 
WFAA 
WFAM 
WFAV 
WFBC 
WFBO 
WFBE 
WFBG 
WFBH 
WFBJ 
WFBQ 
WFBR 
WFBW 
WFBZ 
WFI 
WFKB 
WFUV 
WFUW 
WGAL 
WGAQ 
WGA7: 
WCBB 
WGBC 
WGBF 
WCBC 
'''GB I 
·.~GBK 
WGBM 
WGBL 

~g:~ 
WGBS 
WGBT 
WGBX 
WGBY 
WGES 
WCI 
WGMU 
WGN 
WGR 
WGY 
WHA 
WHAD 
WHAG 
wuAH 
WHAM 
WHAP 
WHAR 
WHAS 
WHAT 
WHAV 
WHAZ 
WHB 
WHBA 
WHBB 
WHBC 
WHBO 
WHBF 
WHBC 
WHBH 
WHBJ 
WHBK 
WHBL 
WHBM 
WHBN 
WHBP 
WHBQ 
WHBR 
WHBU 
WHBV 
WHBW 
WHBY 
WHEC 
WHK 
WHN 
WHO 
WHT 
WIAO 
WIAQ 
WIAS 
WIBA 
WIBC 
\vIBO 
WIBE 

RADIO AGEfor September, 1925 

W&I>h burn·Cr08by Co . . .. • • ..• • • •••• •• . • • •• ••• •. • • •• TwiD Cities, ~I inD . 
C harI • • E . Erhotoin. Villa Olivia . • • • • .•• • • • ••• ••• • •• •••• near Ellrio . III. 
H . M . COucb ... . ... . .. . ... . .. . .. .. .. ... . ..... ......... . . Joliet. III . 
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Radio EQuipment Corp . . . ............•. , • . .• ........... Far~o. N . Dak. 
Frei RIlY . •...... _. . . . . . . . . . . •• • • . . . . • •• . • . . . . . . . . . .. . Col umbu:!I. G R. 
A. H . 'Vai te &:; CO" ln~ . _ . . _ .. _ ... . . . ...•• . .• .... . _ .. . . Taunton. M as •• 
K irk. JobnltoQ de: Co . . •.... . ....•...• .. • ..•..•...... LRn~ter . Pao 
lIorm"n E~J9I i n Bu rns ........ .........•.• . •.• . . • ::\I.l.rt iD.'I bur~. \\'. Va. 

i~~t!':'~~!OWI1;;!~d il~t'ri~ 'C~~p : " : ... :::: ::::::::: . .- : ... : :~~:~~. ~:: 
~is .F n~;t~"\;f ' ;i~~k~~~;:: '. '.'. '.".' . .-.-.-.-..... '::::: .-:.'". ' ... "t~te~?~'·j!~::,~·, ~~i.~~ 
Eleetric Lj~bt & Power Co. . . . . .... ....... .. .... . . • Bane'ar . !'ole . 
Rallins Coll~ge. Inc .. " .. •....• , ... ,."....... . .. '\"ln ter Park. F lf. , 
Morton R'ld io S Ullply Co .. ... . ... ..... ..... . .......... . S,lem. N. J . 
Tre mont Temple B llptiRt Church . • .. ....... ..••. . , .... . B m ton. M JL"'i" 
The Strand Theatre , .......... .. ......... . .... .. ... . Fort \\·ayne . IDd. 
OttoBaur . , • • , •.•..••.. , ... .. . ....... • .• .. _. ~~w York.K . Y . 
North Shore Con~reca.tionEll Church ............. ' . . . Chicaco. Ill . 
Boy SCout. .. . City naiL . .. .. . . . .................. K iDbtown , N . Y . 

~~~~~x RF~~. ~.~ .. I.~~ . .-. .. . .. :: ~: .- ~ : .- : ''- . ~~~~:=~. 1c.n~ : 
J . L . B ... ' h ........ ... ...... .. ... ............. .. .. .. T u..cola. III . 
F. D . Falloin .. .. , .... . . ..... .....•. ...... .... . .. . Flint. :!.lich . 
Americ4n T elephone & T e lcgralJh Co. ..... ... . Ne~ Y ork. N . Y . 
li ntel L ..,.,en . _ . .. . , .... . . . ,. Wiehita.. KanM. 
Corn~ll UOlvcr-sity .• ,-. . . . . 1tMc&. N . Y . 
Univ(tnity of So uth Dakflt a .. _ .." . \ 'ormilloQ , S . Dal,-
Boroueh of North Plainficld (\V. G tJF.on Bu ttfie t ~l )' . I"orth PI .. infield. N . J . 
Shepard Co.. .. . . . . . . . ... .. . . ... , , .. ... . Pro\·idenee. n. 1-
Ohio State Uoi\·eT'Bity .. . . . ., . . . . . .. . . . . . CoIUDlbu:t. Ohio 
Coociyell. r Tire and RU hber Co.. . . . • . ..... .. ~ . .. ... (1e,rela.Dd, Ohio 
David!\on Bro:". Co .. ... .. ... . . ..... ..... .. ... , • . . . S ioux City , Iowa 
Irls Thc'"'t re ( Will IIorowi t;r;, J rJ . . " . . . .. Hou. ... to n . Tc~u 
Be n1\'ood Co. " ., .. , .... . .. , . . ..... . .. . S t . :Loui.'iII. ~to. 
Electric Rh op . .. . .. ' . lrilithland Pa.rk, r-:. J . 
\\"A.Jter C ec il Br i d~cs . .. .. ..... . .. . . . . . Sup~ri or. W i!I. 
Electrica l E Q.uiplDent and Scn 'lce C o . . . , ... .. Andorson. Ind. 
Roy W . "~I&l'ker. .. .. .. . ... . . .. ... . . Cambr ldge. Ohio 
E dnwater Be:lch H otel . Chic&::o E"enina' P o. t ~tnlon , . . . . Ch icaco. Ill . 
Third Avenue Railwa y Co.. . .••. .•. . . ..... '" . N('Iw York . N . Y . 
Crand R. ... pIlla Radio Co... . ... . . . . •... . . . . . C rand Rapid~ . ~Hch . 
Rad io Corpo ra tion o[ Ame rica .... . .. .... .. . .. ., ... .. •. , . . Portable 
E . B . P edicord ... • . .... .. . . . .. ..... .. , .. . , ., . ,. . . N t'w Orleans. L .. . 
T he Dayton Coop. IndUAtrial H i5tb School . . ..•.•. '" . D u.yton . Oh io 
Beloi t College . . . .... . . ......... . . .. . ....•. • . .. . .. ... . • "~Ioit. \Vis. 
The Ed1Jon Elect.rlc Illuminating Co. . . .. ............. . Bo ton. ~I a.ss. 
lWhert E. Hugh.. .. . . .... . . . E v ..... ton . III. 
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D:Uta.. New !'! &: DoIJ ..... JournaL ..... . . •••.. . . . , ... Dllllaa . Tflx . 
TUDM PuN .-bing Co.. .. . . . . . ... .. .. . . .. . . St . Cloud. ~I i nn . 
Un" ehity o[ N ehn.8kn, Department of I'~le(' t ric , ) E Dclne-erinl:, Lincoln. Nl!'h r . 
F inl t Ba.pt iat Church .. ... ... . . . . . . . . ... . . . KnOXVill e, Ttlnn . 
Cotb.otem "ne Baptr; t Church .. . . ... .. ." . Phitlld p.lpbia. P a . 

~b: ~f!~~a~.e 6~I)r: C~~ . ~.~.i~.~~: : : :: : : :::::::: .: : ~~r;::;~·a. Ip~ : 
Concou Ne Radio Corporation ... . . .... • .. .•... . . . . . N ew YOf'k. N . Y. 
St. John's University .. .. . • • . . . . . . .. . . . • .. •. ...• ... . . Coll cr:-eo,; lIe. ~I inn . 
Wynne Radio Co . . ...... .. . . ... ... ..... ............. .. Ralei«h. N . C . 
Fiftb Inf. Md. Nat'l Cu .. d . 5tb Re~.Annory ........ . . Baltimore . Md . 
Ain-.wodh.(;\\ t ,,-'-I nlldio C o . . . . C in.r.i nnat i. Ohio 
Knox CoHe&'e . . . .. . . . . . . . .. . . ....... .. .•.••...• .. • C I11~hu,,: . Ill . 
6tra ... bt td "" and Clothier . ...... ..... . ................ . PhiladelPh ia. Pu . 
Francb K. B ridcman ..... . .• . .•..... . .... , ...•.. . .. . . . . . Chiea~. III . 
C. PC:lno n \\·ard . ..•... .. ... .. .... . ..•..... ....... SJ)rin4:1leIJ, ~10. 
E&rl " ' illum kwiol .. ... .. . • '. , .... . .•... . .. , .. . _ • :doberty . Mo. 

~~~~:t~!~lctrio .~~ ~~~y ~ ~o~,t.~~~ io.n ~o" '-: __ ::.-.- __ .-: .-: :8~~~a;~~:: i:: 
Routh Bend Tribuno.. .... . ., ..•... .• .. . . Sou th Bend. Ind. 
H brry H . C ar lObn. 217 Beiel1 8t . ..... . . Fre er.art. 1' . Y . 
Fi"'t BfLPt i. ... t Churcll •...............•.....•. ... , • .... ~lcmlJhi!'l. Tenn . 
Fink Furniture Co. . .. . .. . ..... ., ... • ... .•.......• .. EvalL·J\· ilIe . Inu . 
Brietenhaeb'!!I Rad io Shop .•... , .•.••... _ ••• , .. • ....•••.. . Thri[ton. Va . 
F Ta hk R. !\Iet:'ar~ee . ..... ......... ....•. .•.• ............. . SeraDton , Pa . 
L " wrence CUlnuht-U . . . . , .... _ .• •..•... , .•.......•..... , . Jobn.'1to\~ n. Pa . 
Theodore N . S$&ty . ... .. . ... •........••. . ..••....... . Pro\· ide nce . R . I . 
Elyria n , dio A.. o. (Albert II . E r ... tl .. . . . . . .. .. . .. . ........ . Elyria. Ohio 
Stoot IMtitote . • .. . . . • ..... ...... ..•.. .. . _ ..•.. :\lenominCf' . \Vis . 
~laMObfield Hroade&8tin lt AA.o; n . . . ..... ...•...... .. . .. :\Iansh field . "" is. 
CimbeIBrothcrfl ....... .•.... .. . ......•..•....... , . .. Nt"" York. N . Y . 
FllrfUa n Univefili t.y .. . .....• .. •. .. ... . .. . ..• , ..... , . Gree nv ille . S . C . 

Univen.i ty of 1\laiDe ......... .. . . . .. .... .. . ........•..... . Oro no, ~I o . 
ProgresA ~"lleq Co. . '" . ... . ............................ R . R . No. 
Coyne Electrical SchooL .... . . ... . .. . . . . . . . .. . . . . O n.k P f\ rk . I ll . 
Allle ric'\n R . &: R . Co. . . .. . .. • ..• • ........ ~le Iford lJ ilbide . ~t a.~. 
A. II . C ro1., &, Co .• Inc .• Portable . ..• . • . .......... . ltichmon<l Hill. 1' . Y . 
The Ttibun .. ... . . . .. .. ........ _ ...•..........• .. .. .... . {;hicaftO. Il l . 
F eder:.a.1 T . a nd T. Co . . _ .. . " . . . . . . ....... ... , ... , ..... nufTalo, N . Y . 
Cl!'nem l Elec. Co.... . ... .. . ..........•. . . . . ... ,Schf'nectruJy , N . Y . 
University o f '\riseOll!lin .. . .. .. . .. .•......... :\ladiowJD. "'·is. 
:\I~rque~te UD iY~f'S ~ty a~d l\ rUw .. ukee Jou rnal ... .•.... .. ~"~tluk~. ",'i..., . 
UOlvenuty of CmcJnDa h . . • . . .. . . . . . .... .. .... ..... . CmCLnDat •. Ohlo 
J l ll(e r SUw1y C-o. , . . . . . . . . . . . . . . . . .... . . . .. ....... . Joplin. 1\(0. 
Unive~i ty of Roc~"' tl!!l r (Eaet IQ8.fl School of ~IU!-lic) . . ... • Roch.,..t er , N . Y . 
H . Alv in Simmol1!'ll , 290 Fla.tbLL~h Ave. ........... . . . . .• BrookIYD. 1'. Y. 
S f'I'l4i de Hou. .. et •• •• •• • •••• • • • ••••••• • •• •••• • • •••• • Atlantic City . N . J . 
CourieNnumllI &. Loui" 'iI1o T imes . _ ...... ' . . . . .. .. ., . Lou~v ill e . Ky. 
Dr. Ceorc e W. Y OUIl« .. ........ . .•..• .. • ... .. •.. M inneu.PGl i" Minn. 
mlmint:!ton E ,ect riu ! SpeciAl ty Co .. ..... ............. .. . " ·ilm.jn.:ton. Del. 
ltenA,,- ~la.er P ob"teC"hnio IDSt1tute . . . . . .• ... , .. _ ... . ..... . ... . Troy. N . Y . 
Sweene,. Scbool Co .. . . ............. .. ...... .. .... .. Kansu City. :\10. 
C . C . Shaft' .. r .... .. ' .... ..... .. ...................... . .. . Oil C itY. Pa. 
llobtll's Store .... . . .•....... . .........•...... .. . . . StoG, 'ens Point. Wil. 
Rev. E . P . Croh a m ....... •. • • . ...........•............. . Canton. Ohio 
Ch ... W . Ho .... ard . . . . . . . . . . . .. • . .. . . .. . .. . • . . . .. . Bellefon ta tn.. Obio 
Bea.rru.leY Spt'Ci:J.1tY Company . . . . . .. . . . . . •. . . . •. '" ltnrk I t;lb nd. Illinois 
John S . bkanc ..... . ... . ... .. . .. . •••.....•. . . ....... Harr~buTe, Pa. 
Cuh'or Milita rY Aeademy _ . ...........•. • • . ... . . .•. , • . ... , .Cuh'er. Ind. 
L9.uer Auto Co . .. . . . ......•...•... • . ................. . Ft. Wayne. Inti. 
Fran1o.Iin St. Carage. In e . . ....• . ........•..•... " . . _. '" . Ell"worth f hIe. 
Jarum H . SluHer ... . .. .. .. ........ " ... . .. .. .. . .. JA)call~POrt. Ind . 
C . L. Carroll , PorlH.ble St at i.on .... . . . . . .. . .. . . . . • . . . . . . . Cbiealt'o, III. 
Firs t A ve. lr~thodi5t Church , . . . . . . . . . . . . . . . .. .8 t. Pe tenii bur.:. Florida 
Johnstown Autornobilc Co . .... .. . . ..... •. ..... . JOhlVltoWD. Pennsylvania 
St. John 's ~l. E . Church South ..... . .................. !\ter1lphis. Tenn. 
Scient ific Electric &:: )'Ife. Co .• 3S6-1 Vine S t . •• ...•........ . Cincinnati., Ohio 
Rh'iera Theat re and BiJlJt 's Clotbiru: . ..... .. . • ...• . ... , . . Andersou. Ind. 
Fred Ray', Radio Shop . .. . . .. . ....... .. . ... ............. CoIumbU$. Ca. 
D. R . Ki""'lo .... ..... ... .. ... . ......... . . . . . .... .. Pbihdolpbia. Pa. 
At. Norbert·. CoUr£'e ... . .... _ . . _ .. .....•. . . .•..... • ~'''!II t De Porc. W ... . 
Hickson Ele~trioCo., IDe ................ ..... . .. . . ... . Roeb .. , tc:'.l\' . Y . 
RadiO\'oS Comps.ny • • ......•.•.. ..•..... . .... ••. . . .• , . • Cleveland. Obio 
Georce Schuoort ..... . . .......• •..• . .•...... . .. . , •. . Now ,\'ork, N . Y . 
Banko",' Life Co .. ...... ....... . .. .... ... ......... . D ... Moin ... Ia. 
WricloY BU il<linc . Cb icago . .. .. •... ' ... .. .. . ... . . ... .. . . Dearfield. III. 
Howard R . Miller ..... . ........ .... : .. . ...... . . .... . Philadolpbia. Pa. 
Cbroniele Publishin.; Co . . •.•. . _ . . .• .. .•. . , . . ' " • . • . ..... ~lari()Q, Ind . 
Horne Electrio Co .. . . . . . . .. .. . ........... . ... . . . . . . . Burlington. Io'1't"B 
Tbo Capital-TiDl«t Studio . .• •• .. . ... . • . . . •. . • • • .•• • . .. . l\-ladic;OI'I., Wis. 
L . ~f . Tate Poet , No. 29. VeteraD9 of Forein Wa.rw ..• St. Peter.Jbur". Florida. 
X-L Radio $:e rviee . ... . . ... .. . . ..... . .... . . . . . ... . Joliet . nUnois 
~lartiDsburg I4dio Broade&."ltin&' Co.. . . . .. . .. rt-Ia.rt.insbure. ,,' . Va.. 
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Ilt . Paul ', Prot .. t.ant EDiseoDal Church ......... ......... Elk;"" Park. Pa. 
Nelson Brothef3 , • .••• • • .••••••••••• . •• •••••.•• • •• . • • •• . Cbicaco, 111 _ 
Elite·Radio StorM .............................. . . New Bodlor<!. 1\1 ..... . 
Frederick B. Zitteli . Jr ... . _ .. .. .. . ... .. • ... , . .• . . . .. •..... Flu.c;hinc. N . Y . 
C. L. Carrell (Port&ble) ..... . ....... _ ..... . _ .•. . . ...• .... Chic.co. Ill. 
Univc1'1Iity of Toledo . ... . ... . .. , .. . . ........... . .. . .... . Toledo, OblO 
~lcDoDald Radio Co .• Porta.ble Su.tion .••...•.•..... . .. . ..... . Joliet. III. 
Firet Presbyterian Church . . . . . . .. . ,. • t ~ .... .... . ~hiridia.n. ~(i.ss. 
F . ::\1. Sehruid t . .... . . ...... ... .. . ..... , ...... .. . .......... Farina. Il l. 
Thurmab A. Ow~ .... .. ....... , . . ....... .. . ..••.... . " ·ertan. W. Va.. 
New JeneyNat'lCuflfd HdQ8~ Co . . . . , ... . . , ..... , .•.. . . . Elizabeth, N . J . 
Orlando Edg,. Miller (Portable S tation) . ... .. . ..... . ... . 1' .... York. N. Y. 
The Eleetrio F.rm . . ............... . ..... • , .. • ...... . ... Poynette. Wit. 
Dr. L. L. Dill. . . . •... . .• ...... . .. ..•.....•......•. , ... Lollfll~port. lad. 
Crid-Le.k.lne .... . ..... .... ............. .. .. . .. ......... Utica . N. Y. 
CootiDenhl Eleetrio SUPply Co .. ............ .. .. ..... 'W&o!'bi..ngton, D . C. 
C imbel Dr.,. ........ . . ... .. . ... . . . . ....... . ......... Philadelpbi •• Pa. 
American Electric Co.. . . . .. . .. .. . ... . ... .•.•....•..•.. Li..ncoln, N ~br . 
Ja.ck!\on·,. Jh d to Enl:io~er iDc Lbbora.tor ies ... • ..•. •......• .. . . Wa co. Teu..s 
Norfolk DailY Newtl . . .... . ..................... . ...... .. . Norfolk. N ebr~ 
Clifford L. White .•.. . .. . . .. . . . . • .. . •• . ..... ..... , ... Greentown, Iowa 
D . ~r. P erham .... .... . , ...... . . . •. • . . . ... , ...... . Cedbr Rapids. Iowa 
Tbe Outlet Co. (J. S:l.muels &: Bro.) . .... .• . , • .....•. . . . Providence. R . I. 
l'itt.-thu reh R.., dio Supply HQu:-.t:I .. . . .. . .....•.• . . • ...... P it t..o;burr:h. Pa . 
Chicogo Rariio L:lborotory . . .. ..•..... . ......•. ........ . CbicflCO , 111. 
D . II . ~ntz. J r . .. ... ...... ... . ........ .. . .... . . .. ....... . Joliet. III. 
I.. W. IIloClur)t ........ .. ...... ............ _ ...... St . Pet.eroburg. Fla . 
H ummer Furniture Co.. . .. ... • . . ... . .•.•.... , ... . .. LaSrule. ITt. 
Ashland BToa dc-8-"'itiDIt Committee . . . .. .................. .. AdlLmd. Wu. 
f>enifton Uci \'ersi lY ... • ....... .......... • ........... . CT'bDville. Ohio 
Suprome Lod::e. Llly"l Ordor of IIJo"" • . . . ....•....•..... Mo""eheart. Ill. 
Ra.dioCor lJ . of Americ'l ... .. . . . . .. . . ... ....... . •.. .. . New York. N . Y. 

fr~~ ~::~.-.~f. ~~~i.~ .. ::::::: ::::.'::: ::.':;:.-: :.-:: .- cJl:rw~:~~~ ,~~!~ 
Ch ..... LoofT (CTe"'lcent Park) . ..•. •.•........•.... . E~t Providencc. R . I . 
.Rad io Corp. of Porto Rieo . . . ....•••.•..••.••..•... . ... .. . S .. n JUILD.P . R . 
rt-lichihn A.crriculture Colll"ke .. .• .••.....• • ... ... Eut Lan!!lioc. !'lieh. 
Lo.COhiu R.dio Club . ....... . . .. .... •. " . .. . .- .... .. , . . . L~onia. N . H . 
K . &: 8 . El eCtne Co. . ... . .... . .•. .• . , .. ... . \Yebiter, rt-1a. ... "tachu."letts 
Dutt"e Wilcu~ Jolint . •..... . . .. . ................ CrABlitOfl. Rhode blAnd 
C. L. Cllrrel . Portable . ,.... .. . ...... . ...... , .... .. .. . Chicago, Ill. 
Wky Radio Shop . ....... . ........ . .. ......... . Oklahoma City. Okla. 
Cutt i nlt.~ W asb inctGn Rntlio Cor" .. . ' . . . . . ...•...... .. M inneapolts. "linn . 
Fir.lt Chrj 'lt illn Church . .. ...........•.•. ...•....... . . ..... Tul$A. Okla.. 
WID. V. Jord.1.n ... .... .. .. . . " . .... ... •. • . . ..... , ... . .. Louisville. Ky. 
Arthur E. Shillilllc, .......... ......... . ..... ........ KBlamazoo. ~1ich. 
Putnam Eloe tric Co.. .. . ... . . . . ... . •. .. .. . . . ..... _ .. Creene&.!.tle. Ind . 
Univen;ity of Minnew ta . . . .. . . . . . ......... • . ...... Minneapolitt. rt-'Iinn. 
\VisCOI11'l Ln Rtate DtlPt. of Morket3 .. . .... . ... • , . •....... Ste\·elL'IPoint. Wb. 

~:~-:T!':~::~n~~S~h~i ::::: ~:~ ::: ::~:: : :: : ::.- .- ::::: .. :: ~~=~, n~ : 
Cr~ley !\l{g-. Co. .... .. .... .... .. ....... , ........ CiDeinn.ati , Oh io 
J. Edw . Pa.:e (Olive IJ . ~Ieredith) .•.••.•.. ............. CL."'I enovia.. }'I.; . Y. 
Round Hill . Radio Corp .. . .. .. . .. . .... .. ...•. . ..... Dartmouth. !If ....... 
Norton Laboratori05 . .. ...... ........•.. ~ ..• ....... . Lockport. N . Y . 
Trenton HMdw&r~ Co.. .. . ........ _" Or ........... Trenton. N . J . 
FirAt BaptiBt Cburch . .......... ... . . ........ . ..... .... Columbu~, Ohio 

~~!:~fch~:~Y Pr~'1b~~~ rlan 'Ch urch :: : : : : : : :'. '.: :: : : : : : : '. : 8i~'I:~~ ' l\':~ : 
Mercor Unive~i ty .. . . . .. . . .. . .. .•..• . .• .. ..... Macon, Ga. 
Trianon Ball Room .• , .. . . ..•..... • .... • • . ... ... Chica«o. 111. 
"tiami Be'\.cb notel . . . , .... ... . ... . ...•. . ).fiami Bellch. f·I ... 
Commerc in l $pe'll . . . " . ... ... ' . . '" . .. . . )Iemphu.:. Tenn. 
lIot!'1 M c Alpin (Greel ey Square Hou l C o .) . ... ....•.. , ... . N("w Yorl< City 
A..insworth·Gate~ Hadio Co . . . ...•.. .. ........... Cincinnati. O . 
Rhepard Store..", ,. . . . . .. . .. ......... . . . Boston, ~f!l.."-'. 
Unl\-, e raity of Okb.holUfL . . .. .•.. ... ' " . . . .. Nonnan. Okla . 
Oma ha Cflntrall-li lthBehoo) . . . .. .. . • ..... , ..... . Omah n. Nebr. 
\\~ittcnbcrg Collf.lg~ . . .....•.... . •. .. Sprinltfleld. Ohio 
Firat Christinn C hu reh... . . • , . . . ......... . . Butler. rt-Io. 
J.4'!nn ic- fhoth ers Co. ( F reriNlc k J.ftnnitr> .. ...... . Pbi la rlelphiR. Pil . 

g:~~~or~y~~tA::drS;~O~~!I . · .·.·.·.·.-.'.·.-.·. ·. · . ·:.·::.·. ·rr:wtlkY~~k~N~a~: 
P "S'e Orltan Co. , .. , . . . . . . . . .... ........ . . . . .... , .. Lima. Ohio 
)1H..lI .. nJ Collen . ... ..... ... .... . ...... Fremont. N ebr . 
ApOllo TbpKtre (Beh'idete A nUls eLlient Co~) ....... ' . ...... . . . B",h;derf'J . III . 
Southern ECluiPmtlnt Co.. .. .. ... .. .. . ., . .... . SAn Antonio. Texn.:l 
Vaughn Conurvator'lfor )Iu8ic (Jame.t D . VaUl:h n} .. . . La.wreD('eOOr.J:, TenD . 
L)"r'adlon l\ItK. Co .. . . . .. . . .. . . .. ........... l\Iishawa.kfl. Ind. 
Lundskow . IIf'nrY P.. . . .. . . . ...• .. . .... Keno~bll. W u.. 

~~:!~~~iam~~t'i~~ ;~i 'C usrd: ' 2t' H.l tt aiio'n·. · i i Zth ' inf~~~~;I.~:~~~:: ~~I: 
Woodmcnofthe " ·or ld . . . . .. " _ ....... , . Omaha. Nehr .. k~ 
Fra.nklYll J . WollI .... ........ .......... .. .... Trenton. N . J . 
Palmer School of Chiropractic . ..... _ . . .. " . .•... . .. . . Davenport, Iowa 
Hot .. d Jum"",town , Inc • . . .. ............ . .... _ ..... . . J umestown, N . Y . 
James K. O ·De'\ . . , . . • .... • .... . .••. ••• ...... . . ... Pott'If'Bon. New Jersey 
Iowa StatA Con .. lte . ...•.. _ . ..•... .. . ..• .•...... . .... .... . Ames. Iowa 

i~~a:rb:r~c::':: ~i C'o·.·.·.·.·:. '.-. ' ....... ' ... ':.' .... : ................ : .......... . ~~~c'!:!:;~:&N~j: 
Peoples PlllhitA .... "4 n .. ... ..•.•............ . .. . _ .. ... ..... . . . Bata,·ia . Ill. 
State )l arketinc Bllrea ll . ....... . ............... . ... Jf'fft'MOon City. 1\010. 
Owl Batt f!'f'Y Cornpany~ . ...... . . ....... ......... . , ..... New O"learuJ . La . 
:\lain AlUO ~ul)1I1y en . .. . . .......... _ .. ... . . .... ... . . . Fort Wayne. Ind . 
P e n ru.y lv&w & S tste C oJie&'e . •...•... .. . . .• . . .... ..• • . ... StateCotle&c . P n. 
Donald ..... Radio Co ....... . ... .............. . . . . ... . . Okmul~ce. Okla. 
Doolittle Radio Corp . ... , ... . .. ... ..••. .. .... ' .... New H"'·cn. Cono. 
Nortb Dakota. Agricu ltuml Collc«. . ... • . Acricllltural Colle.::e, N . D . 
8uPt!'r io r R adio de: Telellhone EQu i"mcnt C o . . . ... ......... Columbu., . Ohio 
The ~lullidnaJ itY of A t lant ic Cit y . . ..... . . .....• .. . Atlantic C ity. N. J . 
Hora ee A. B e'll_, Jr . . . . ........ . . . . ...... ...... , ...... Parke",burg, Pa. 

~ic!;e ~~i~ Nc~:~;Si~ti~~' (E~it~~ nd' B. ~i ;';'~~)·. · ................. ·.~~~~II.e~ 
~~~:rti=l:i::~~~~~ ~ '. '.' ........... '. ' . ... .......... .. .......•.. ... , .: . .... ••. , ..... , 8e~~t~~. ~:: 
C !1lvorY BaPtist C hurch · . . ... . . ........................ New York. N . Y . 
Cu.lumot RainboBroadcutiD&' Co ..... . . .. ' . ' " .. _ .. . . .. . . . _. Chical;O, Ill . 
The Radio Club <rnc .> .. . .... .. ' . ..... .... ... .... ... . . . . .. Laporte. Ind . 
E eo nomy LitrhtCo . ..... ... ' _ •... _ ..•. .. . .. .... . ... . _ ... E. .. ~baO!l.. !\Iicl-i . 
Lombard Colle~~ .... . .... ........... .... .. . . ..... . ..... G ."""burlr. III. 
St. Louis Radio Sen'iee Co . .• .•.. .•... . .•. .... , .• 4 • • , •• • St. Louis. )10 . 
Antioch College . . .. . ... ' . . .. .. . .. ... .. ... ....... ' . Yellow Springs. Ohio 
Avenue R",dioShop (Horace D.Cood> .. . .... . . ............ , . R e,\ding. Pa. 
Flaxon 's G&r8~(" .. ... . ............. .. . ..... • . .... Glou("eAter. C itY N . J. 

~:~o~:.t~;~!e~~~~~ ·.·.: ·. : .... '. '. : :: : :!~'. :'. : ...... : '. ' ..... : w!s°=~~'J~~: 
Reo :llotor C &r Co ........ . . ................. ........ . Lanai"". !IIicb . 
\\"u birutto o Radio 1I0l'Ihita.1 Fund . .... . •... ... . ...• . . • . Wa.'1hington.C. D . 

t!~~~imB~:~ .~~~~~~~.~~:.-.-:.-::: ::::.-:::.- .. :.-:.-.- ::: ::.~~~~~: ~.!~ 
Union C olleltf) . ... , ... .......... . .... ... ......... . BcbenectadY. N . Y . 
Universit Y of Ililoola. . • .. .. .. . . .. .... . . .. .. ' . .... . . . .. . Urbana, Ill. 
A . rI. G ,.be.to Co .. Inc .. lIIotor Yacht "~!U-l ·· .......... New York. 1' . Y . 
T a rrytown Radio R es. Labs . . ......................... Tarrytown. N . Y . 
CleDl!lon Altricultural Collece ............ . .... .. ... . Clemsun C oUcP.S . C . 
Loren Va nderbeck Dl1Vi.' . •.. ...•. • . .• l. • • ••••••••••• , .St. PeterabUTl', Fla. 
United Ststc." Pla.ylng Card Co . .. ...•.... .• .•. . . . . ..... Cincinnati. Ohio 
Crove City Collelte .. ..... , ... ....... . - .. _ ... .. . . .. .. . Crove City, Po- , 
Allonto"", Call Publishin& Co . . .. ..... . ........... . . . .... . AIl ... tDWtl . Pa. 
Seventh Da.Y Adveht~tChur~h . . ... .. .• ...... .... . .. . . • N ow York. N . Y . 
Da.uChty &:: W eleh Electrical Co • •.. • .. . . . .............. . Fall River. ~1a.~ . 

8~~ .;~k~~r!dC~~tru·c·ti~~ C~~::: ::::: ::: : : ~.h.~~~~ : .l'ito~~~oanrr:~:: 
Irving AU$tin (Port Che. l.er Chamber of Commerce) .. ' Port Ch8St.er. N . Y . 
~a.s. Electrio Shop. , ... . ...... , ............. . .......... PomeroY. Obio 
Bti>:-B.er-Fun.r D. G . Co .. . ... . .. . . .. ..... ..... . ... .. . . St. Louis. Mo. 
World BatleY Co .. . . ... . .. ............. 121g S . W.b ... b Avo .• Cbicn.so. lIl. 
Atl&ntG Journal. ...... . .. - . ... ........... . - . • . .• • . .... . . . . Atlantll. Ca. 
\Vorld'l!I Star Knitting Co . . .. ' .' ..• ••..... •.• • • • • • • • . •• Bay City. ~Iieb.. 
Sa.enCerA.m1l8emflhtCo. and ~laL. oll BIQ.neho C o . • ' ••.. . . r-.·ew Orleans, L&. 
Shattuek lhuio House • ... •... •. . . ..•...• .• . . . .••• ••••• • • Owosso. ~Iieh ~ 
S. ;\1. K. Radio Corp . .. . . ..... .... ...... ... .............. Dayton . Obio 

222 
226 
20~ 
219 
216 
20S 
216 
210 
205 
246 
203 
211 
222 
220 
205 
360 
509 
229 
352 
283 
254 
268 
306 
286 
268 
207 
207 
234 
233 
229 
303 
455 
455 
278 
240 
340 
285 
254 
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286 
216 
275 
417 
250 
286 
283 
231 
278 
278 
344 
258 
422 
261 
440 
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256 
286 
447 
280 
261 
250 
384 
503 
341 
321 
284 
258 
255 
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230 
254 
248 
526 
260 
280 
274 
392 
280 
369 
225 
360 
242 
526 
240 
484 
275 
203 
207 
509 
405 
275 
440 
270 
227 
283 
360 
268 
283 
286 
300 
270 
234 
275 
283 
280 
260 
447 
224 
256 
244 
2&3 
242 
238 
268 
278 
468 
286 
256 
258 
360 
270 
273 
236 
273 
336 
264 
325 
258 
22~ 
263 
254 
229 
360 
2JJ 
258 
275 
210 
428 
261 
319 
240 
275 
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Little Gwen Ponders the Radio 

Tlte .Magazi1le oj tlte Hour 69 

Situation 
(Conlinlledjrom page 65) 

assignment and, when his fair pas~enger 
lIlurmured "radio station," he took her 
to the only one he had ever Let::11 al,lt: 
to get on his set. When she got to the 
other station the announcer grabbed 
her because he himself was a bit shy on 
talent that night. 

At another time we had a singer come 
into the studio chewing gum violently. 
\Vhen it came time for her numbers she 
took the chewing gum out of her mouth , 
parked it on the counter by the side of 
the microphone and then triumphantly 
stepped before the horn and began to 
sing. After her number was concluded 
she returned for her chewing gum, smiled 
ecstatically and departed. 

All this time we were striving des­
perately to compete with the other sta­
tion. When our fan mail dwindled (we 
never did get much, by the way) we 
faked letters. 

Since, as I said before, I wrote all the 
stories that appeared in the radio section 
of the paper, the faked letters had to lie 
put in and they had to be written by me. 

I want it understood that I didn't 
actually write letters and sign names to 
them to put in the paper. I merely 
quoted excerpts from letters alleged to 
have been received . Often I would begin 

• my story of the preceding night's pro­
gram with a line from these letters. 

I must have run out of original things 
to say for unconsciously I began using the 
phrase, "Fine, WPO!" at the beginning 
of the majority of my stories. I t got to 
be a joke around the office. Every time 
I wo uld come in in the morning a 
regular chorus would go up from the 
reporters and copy readers, "Fine, \VPOI" 

The Cruel Finish 

TR Y as I would, there was no way to 
stem the tide of artist s that was 

constantly flowing to the other station. 
Too, rumors were rife that the morning 
paper was contemplating erecting a 
radio station that would rank with the 
best in the country. With these two 
stations in the field against us, ou r posi ­
tion was hopeless unless we installed 
a powerful set. 

We closed the station a few days before 
Christmas. I wanted to give some reason 
for leaving the air and to tell our listeners 
(granting that we still had any), that we 
would be with them no longer. 

However, the publisher of our news­
paper did not want that. He instructed 
me to continue the final program in the 
usual manner, sign off in the ordinary 
way and then simply cease to broadcast. 

We did not carry a line in the paper 
about our having closed our station. 
Few knew when we closed and still 
fewer cared. 

Just the same, when I go into the beau­
tiful studios that they have today I am 
not ashamed of that first station of ours. 
I am as proud of it now as I used to be 
when I would take the microphone in 
my hand and tell that part of the world 
that wa!> able to get us, that radio station 
WPO was broadcasting. 

"SimplifY RadiO' 
D

says 
aven 

I 
The New Tube 

Type ~lU·20 incf(".1"". thcamrH6(,~"1tion of fh(l' 
Dun·n ~ Upf'r&AUlp1iticr to equal or e:\.cee-O. tb;lit 
ol,l.:aioahlc ""ida tronsform(,f ["oupling. A 001'­

p1JTp~Ct thn~l"· clC"mcnl luh<-, 6voh. W amJM'n: 
_s,4.no flach. Dav,.JI Pnw('T~uh("Type' \)( ··6i, 
rec~tlJ1Utcnded for last or output iotae;e_ !S.OO. 

Daven Engineers 
Blaze Another 

Trail 

THE biggest of all the little 
thinl!:s in radio is the grid 

It'ak. The Daven Grid Leak is 
known the world over as the 
gritlleak ofpcrnJanent, COli st.a nt 
value. It is standard. 
Almost as important is the COI1-

denser. But gri(1 condensl'rs 
chan~e with temperature ami 
bUJJ1Jaity. The nlica in condens­
ers lacks uniformilY or is im­
pure. The till foil plates melt or 
change their capacity. 
In their constant efforts always 
to simplify and to improve, 
Daven engineers llave made a 
remarkably effective combina­
tion of gri(lleak and condenser. 
Two-in-one! 

The DAVEN 
LEAJ{AN­
DENSER 

I T is so silllple, 
so elfective and 

so sturdy that you 
will wonder why 
it was not thought 
of before. 
Si milar in size to 
the Dayen Grid 
Leak, it takes the 
place of the usual 
grid condenser 
which has shunted 
around it the 
usual grid leak. 
Made with five 
different values of 
grid leak resis­
tance, 2, 3, 4, 5, 
and 7 megohms. 
The grid condens­
er capacity is fixed 
and correct for all 
makes of detector 
tubes. 
With every Leak­
andenser a pair 
of new snap fas­
tener clips t hat do 
not permit it to 
shake out. Pre­
cision-Built. Price 
$1.00 each. 

Alanu]ariurers art' 
inllited to send jar a 
sample. 

The Handbook 
of resistance cou­
pled amp lifi­
cation. 

r---------------- --
USE THIS FREE COUPON 11 ·9·21; 

1 D .. W EN RADIO CORPOHATION 

The authority on 
t his important 
subject is THI<; 
HESISTOn 
;\IANU AL. At 
Your dealer' s 25c. 
By mail postpaid 
35c. 

1
158.160 Summit Slrcrt. ~el\',uk~ r,ie\,. Jrrw-y 

PicaBc alcn~1 me the followin~ on Hesi8lanCe CouplctJ Amplification:_ 

I o nl"5i~lur )tanual. :!s ... is t"nrlos,.d. o ColUlllrle cat:llog (frr.~) . Cherk on~. 

1 r; • ...., . ... . ....... . . . . • ...... .. . . ... ... . .........•... . . , . .. ... . , •••• ••. ••••.•..•.•.. 

I A~I,Ir'f'sa .• . • . •. . ••.•.... .•• ••.•• . • . . . . _ • . .• . ...•. _ .• . _ .....•...... • •........ . • • • •.• 

I For D4'Olen: .. "pntl your ietrerhl'fJ,1 or C'6rd~ or lhi. touJlon and lee will hat'e Our 
, neCJr .. ,d di51ributor rVl1'&l1'&unicacf' "('Ith ,.ou. 

THE BIG LITTLE THINGS O}' RADIO 

Copies of August Radio Age Now Available-SOc 

Chart Your Radio 
EXPLOITS! 

GET this marvelous new help for radio explor~rs 
- a beautiful Air Map, printed in three colors. 

with every station Clearly marked and Time zones 
outlined I Size. 28 x 34 inches. There's no limit to 
the useful and amusing ways you can use 

COLLIER'S NEW RADIO MAP 
of the U. S. and CANADA 

With its help You can find out inslantly how far any 
station is. If you use a directional aerial, you can 
point the loop exactly toward the station you want 
to get. The map also outlines the radio districts. and 
gives an alphabetical list of all stations and their 
operators. 

Thousands have already been sold. Get yours 
10-4ayl At your news stand or radio dealer's, only 
25 cent~r just mail a Quarter to us. 

P . F. COLLIER & SON COMPANY 
244 Park Avenue New York City 

:r. Tested and Approved by RADIO AGE 

GEM TUBE~,'··· . 
A Cuaranteed Radio Tube 

W thin Reach of All .. ; 
Erery lube guaranl,'ro. A I,' 
lube for a dollar o( $2 val ue. 1ft I}.:II:-' 1 ~ 
A trial order 10111 conrtn.,., 1 ,. .1:. / 
you as it has tbou.andll of I ~~ 
oth.",. Send your orden al ~ \ ~~r.t"' · 1 
ooc~ • j 
Orders sent C. 0 D. parcel . 

;c;:. 201" $1 00 ' Type . 200 
TYpe .. 199 • 
TYpe .19910 
(with .tandard balO) EACH 
D.al.... Write for Discount. 

GEM TUBE CO. 
Dept. R. A. 200 Broadway. 
N. Y. c. 220 So. stat. st .. 
ChlcaQo, III. Lafayette Bldu .• 
Detroit. M ieh. 
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WSOE 
WSRF 
WSTA 
WSUI 
WTAB 
WTAC 
WTADI 
WTAL 
WTAP 
WTAQ 
WTAR 
WTAS 
WTATJ 

CFAC 
CFCA 
CFCF 
CFCIt 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CtiCS 
cmc 
CtiNC 
CtlUC 
CHXC 
CHVC 

I'WX 
20W 
2AB 
20K 
2BY 
2CX 
2EV 
2TW 
2t1C 
2LC 
2KO 
2MN 
2MG 
2JD 

2LO 
SIT 
SWA 
6BM 
2ZY 

YN 
FL 
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Bcbool of E ngmccriw: . _____ .. . . ............... .... . ... . Milwaukee. \Via . 246 H&rdem Stlle9 and 8ervic~ .... , .. , ... , ... .. 0 • • 0.'.0 • • • o • • Broat.Uon<iB. III. 233 
Camp lIf .. rieDfelJ .. .... . .......... . ..... . ... .. . .. . . .. . Cb ... bam. N. B. 229 
S tate Univers ity of Iowa . . , . ..... . . ... , ••..• . •.• , •. . .. . lowa C~lY. Iowa 498 
FRll River Dany lJerl\ld Publishing Co .. .. . ... . . .. . ..... Fall River, ~Iuli . 248 
Penn Traftio Co • . _ .. " . ... . . .. . ... .... .... •. . . .. • 0 • •• •• Job ngtown. P.. 360 
Robt. E . Compton ... .. , .. , ., ... . .....• , ' .. , . . , .•.. •.. ... Csrthace. 111. 236 
Tolcdo RuJio do: El.dric Co .. , .. , .. , ..... . • .. •..•• ..•• ••.• , Toledo. Obio 252 
Cambrid«e Radio &: Electric Co . .. . , .. , , .... ....... .... .. , Cambridge.lII , 242 
8. H. Van Gordon &: SOD .•.. , _ .. _ ... . .... 0. 0 ••• •••••••••••• • <hseo. Wi:.. 220 
Reliance Electric CO .•.• o ••••• • • o ••• • ••••••• • , ,. , •••• • ••• • Norfolk. Va. 280 
Cb .... l .. E . ErbsteiD • ... . . " . . .. . •.. , '" •......•. .•• • .... .. ' .. EIIriD, III . 30a 
Edisoll Electri. IlIumjQa'iDg Co • •. • . . •.••..•• ••• (pOrtable) Bo, ton. 111....... 244 

WTAW 
WTAX 
WTAZ 
WTHS 
WTC 
WTIC 
WTX 
WWAD 
WWAE 
WWI 
WWJ 
WWL 

The Magazine of the Hour 

Acriculc.ural &: J\.lecbnnicJl.1 CoUece 01 Teua • .. . ..... College StatioD, Teu.s 280 
Willia .... H.rdware Co • ........... . ......•..•.....•....... . Strcaior. III. 231 
ThomM J. l\fc9-uire . .. . . , . ...... , ...... . ...... .. .... Lambertville, N. J . 283 
Flint Senior Hj~b School . ....... .. .... ..•.. . .......•...... , Flint, lIfieb. 218 
KaWl~ Stato Astricultur:ll College • . ... ' ., ... ' . .• .. .... ManhAttan, Kana. 273 
Trevelen. IDdura.nce Co . _. , ....... ....... .•.. ••.... .... Hartrord. Conn. 323 
H . G . S>al Co . .. , .. , ..... . .... , .•. •. . , •.•••.• . ..... , ... , . Cbic.~o. 111. 268 
Wright'" Wrigbt (IDe,). , . . .•... , ..•..... .. • . ..... , .. ' '. Pbil.delllbia. Pa . 360 
The Alsmo Ball RoOlD . . .. .... .... .... .... .... , ....... . ..... , Joliet. lll. 242 
Ford J\fotor Co . .. .. , ...• ..... .. . . .•... ...• .. •......... De~rhorn . l\ficb . 273 
Detroit News. (Eveoinc News Assn.) . . .. ....•. . . ...•. . .. ,. Detroit. Mich. 352 
Loyola Univet!tit.Y • • " •. • •••••••• 0 • • • • • • •• •• •• •• • •• • • Now OrlO&lUl, La. 260 

Canadian Stations 
Calu-ary Herald • • • •• ". , 0.' •• ••• •• , ••••••••••• , •• , • •••. ,Calgary. Alta. 434 
Toronto SUr Pub. &- Prtl!;. Co . •..•..•.. . .......• . . . .. • . . ... Toronto, Onto 357 
"farcobi Wirel~. Te1r.c , Co .• <Ltd.) Canada . .. . .. . ..... . .. . . M ontrcaa.l. Que. 411 
Abitibi PO"',u& Paper-Co . • (Ltd.> . ...... , ..... . . .... . Jroquo~ Falls. Ont o 500 
Radio Supply C o .... ........... , . .... . " .. ......... .. , . Edmonton. Alta . 517 
W . W. Ur .... t (Ltd .> .. . , , ..... "., .....•. , .. , ...... . .... ,CahmrY, Alia. 434 

~ic%ery!i~~t!iT~=;i~c.e:.-.-:::::::.- .-:.-.-::.-.-:.-::::::.-:: : :: .- :~~~~~i~~ B~~: ~~: 
TheJ.ck ElIiotqLj ,l.) .. ' ., ... , ..•. , ...... , .••••.•... . .•. Hamilton. OD'. 341 
Henry Biro &: SOlVl .....•..........••• ,., •• , .•••..••. • , . Calgary. At ..... 434 
Thoruld Radio Supply ........... , .• , ..• , •.• ' .••.. , •• ••.. • Tboruld. ODt , 248 
The Eleclrio :::"IOp (Ltd .> . .......... ' .• 0 .. .. ....... ..... . SsaklltoOll. Stu.k . 329 
Queen3 Unh·craily . .. ... . . ..... ..... .• 0 •• 0 ••••••••••• , • •• l~ingbton. Ont. 450 
,,'e!i tJnin'itrr Tru3t Co . .....•...•.• , .••.•..••...•..•. \\·estmmister. B . . 291 

~f.:~:i~~I:A~i:e~~:~ :~ ·~:::::::::::::::~:::::: ~:: : : : ', ~,~&~~,~i~~ :~~ 
Riley'" lI!cCormHek (L,d .) . .. , • . , ..... .. ....... ........ . . Cala-ary. Alta . 434 
The Ibmilt.on Spectator . . . ... . . . . ~ .. .. .... , . o ••• • • •• • •• Hallulton. On to 341 
Northem Electric Co . . , ... , .. , ....... , •.. .. . , ... 0 •••••••• Toronto. Onto 357 
Toronto Radio Research Society . •.. 0 ••• •••••• 0 •••• • • • ••••• Turonto. Ont o 357 
InterDAtionw. B ihleAss·o .. .... . .. . ............. . ...... , . ~kl:ltoon. Sw<k . 329 
R. Booth. Jr . .... •. . • . . . ...•...........•.....•..•. . 0 ••••• OttAn·a. Onto 434 
North.", Electrio Co .. • • •..•..• .•.... , . • , •......... ' •.. Montreal. Que. 411 

CJCA 
CJCL 
CJCC 
CKAC 
CKCD 
CKCK 
CKCO 
CKCX 
CKFC 
CKLC 
CKNC 
CKOC 
C KY 
CNRA 
CNRC 
CNRE 
CNRM 
CNRO 
CNRR 
CNRS 
CNRT 
C NRV 
CNRW 

Edmonton Journal •• , •• ••••••••• 0 •••••••••• 0" 0 • • 0 •••• • EdmoDtoD. Alta. 

t~~~uF:~~ Pr~~ ::::: ~: ~ ~:::: ~:::::::: ~ : :.':::: : .'::: ::: ~~r:~d~~·. g~t 
~b~~~~:~ ' ila'iiy 'p;~~~~ ................................................. '. '. ' .V~~~~!:~B~C: 
J ...... der Pub. Co .. . ' ..•.. •. . •.. . , . . , .•. , •.•. .. , .... . , • .. , • Re~ina . Sask. 
OtU"'a Radio A.<l!\Ociatlon . ........•............ . .. . .. .. . . OttQ.wo. Oot. 

~ir~~C~::r~~i!~!1'~h~;c'h ~ :: ~: ~: ~ ~ ~ .. : .. : : : ~:: : : : ...... : :V~~~~~~Tr~ 'f.~: 
Wilkm.oD Elcctric Co .• (Ltd. ) • ........ , .. , •• • . • ..... , . .. . CalgarY. AI"'. 
Canaulan National Carbon Co .•.......• 0 •••••••••• • •• • ••• • .Toronto. Onto 
,,'entwortb R.uio SupplY Co . .. .... , .•..•.. , . .. • 0 . 0 • • 0 •• HaUlilton. Onto 

~a~r;:~:: ~:lii~:;~~i~.~~~·. : : :::: ..... ::: .. '.: .. ..... , .... : ........ ', .. ·.~~:~~oe:~~.aB: 
Canadian National Railways .. , ... 0 •• 0' •••••• •• ' •• 0 • • •• • Cah:ary. Canada 
Canadian National Ruil\\'a~ . . . .•.....• , . • , ...• .... , .. , .Edmonton. Alta . 
Canadian Nntlonl\l R&ih,'IlYs ............ ... •... . .. •.. . ... ltloDtrcal. P. Q . 
Canadian Nationol HailwoYS .. .. •. .•.. .........• . .. 0 •• 0 •••• Otta~· •• Onto 
Canadian ~ational Ra.ilwan ......... ..•.. •. , •. . .. ... . ... . Reeina. Sa..,k. 

·C...aolldian National Rllilwa)'» . .....•.... , . • . . ...••. . ..• .. Saskatoon. Sask. 
Cnntlfiian N"tiunat R.&i1~·aY1!!J . ...... , ., ....•....• , ...... • .• . Toronto. Onto 

g:::~i:: ~~~~:~ ~A~~·. : .. :: :::::.·:. ·. ·. ·:. ·. · :. ·. ·. ·. ·:::. ·.·.XV=~v~. ri.~: 

,511 
270 
329 
411 
397 
476 
434 
434 
411 
434 
357 
341 
384 
312 
434 
517 
411 
434 
476 
329 
357 
411 
384 

Cu ban Stations 
Cuban Teolobbone (~n •••••••• • •• • ••• •• • • . ••••••••••••••••• . •• •.. TIahan a 400 
Pedro Z .. YM .... ..... ..•.•. • ..• .••.. . .•. . • .... •.. . . 0 ••• ••• ' ' ••• }Iabana 300 
Alberto 8 . de Bu, h,mllnte .... • , . •. • . . .• . . 0 • •••• •• •• • ••••• , , •• '" lIab&ua 240 
l'ofa.rio Garcl!\ V,,·cz . .. . .... •. ....• .- • .. . ..•.••.... . ••• . . .•..•.... TItlba.na 360 
Frrdcritk \\7. Borton , . . , . •..•...•. .. , ............. . .. . ...... . .. H!lb2.Dtl 260 
Frederick \V'. ):\urton . ............•.•.. , . . , ......•.. . .•• . . " ... • TIabnna 320 
\Ve!'ItlD,Jthouge Etce. Co .... .............. , .. , ....•..... , ......... Habana 220 
Roberto E . Ramires . . ... , ..•..•..•....•.••.•..•..•..•..•.. '. .• TIabana 230 
Hera.ldo de Cuba . 0 •• 0.0 ••••• 0 ••••••• 0 •••••• •••••••••••••••• ' • • llaban& 275 
Luis C(L'lA$ , ., .... " ...........•..• . ...•. .. .....•. . ...• . ..... • Habana 250 
E. Sancil{~z de F"onto..... . . •... 0" ••••••• ' •••••••• • • ••••• ••••••• • Hliobaba. J50 
Fa.u.ato Simon . . . . . ...•.••..•..•...•..•. .. • ..•.••. • • .• •.•.... . Haban:l 270 
Manuf') G. Saw ... ...... _ 0 0 ••••• • • •• • • • • o •• o ••• • • 0 . 0 ••••• o • •• • HH.bo.nu. 280 
Raul Pa ..... F..JcOQ •• • •••••• • •• • • •••••••• . • •• ••• • ••••• ••• ••• , ••• 11.b&.. 105 

2K 
2HS 
20L 
2WW 
5EV 
6KW 
6KJ 
6CX 
60W 
6BY 
SAZ 
8BY 
8FU 
80W 

Atvara Daza ••• • • • •• •• " ' •• • • •••• •••• • ••• • ••• • •••••••• ••• • • ••• HablLna 260 
Julio Power . . . . , .... . . 0 •• •• •• • •••• • •• •• • •••••••••••• 0 " ., • •• •• Ir.bana 180 
C>.car COlhwo .. .... . ........ , • •...• .. . , . •• ..• , : ••.•. . .••.•.• . H.ba_ 290 
AmRdeo S~enz . ....... .. .. , .. . .... .. .. . . . 0 ••• ' •••••• • ••••••••• • Habana 210 
Leopoldo E . F igueroa ., .. , •. , ' ., .. • . , .. , .. . " ... .. ..•..• ..• .. •... Colon 360 
Frank H. June!> ... , . . ........ 0 ••••••••• •• ••• • • _ • ••• •••• • •••• Tuinucu 340 
Frank H. Hune'l ....•.. .. 0 •• , ••••••••• , ••• 0 ••••••• •• • 0 •••• • ••• • Tuinucu 275 
Antonio T. FiJ:uN04 .. , ......... 0 ................... . ... . .... . Cienfiel:os 170 
Eduardo TcrrY • . . , .....••••••.. , , o •••••• , .' •• 0' •• , •• " o • •• • • Cienfietltos 225 
Jose GtlQd\lxe • •....•.•. • •••. 0 ••• 0 •••• •• •• •• ••• ••• ••• •• •••••• Cien.fi:eI:'os 300 Valentin trlliva.rn . _ '" . ' 0 o •• o •• 0 0 • 0 ••• 0 • • _ . ... ' . __ ... 0 0" • •• • Cien6egO!l 200 
Alberto Ravelo . . ........•......... .. .•..•••.• .••.•.. .. . . Stao. de Cuba 250 
ADdrlll!l' innet . . 0 •••• 0 ••• 0 ••••••••••••••• •• 0 ••• _ ••••• 0 • • • Stco_ de Cuha 225 
Pedro C. Andu • . .. .• •..• .. •.••.• • . ••.••.•••••.• , .••• ••• • litgo. de Cuba. 275 

European Broadcasting Stations 
British Stations 

Londo ... ...... . .......... . . ... . . .. .. . ... .. .. . ...... ... .... . . , .... " .. ,365 
Birm;oR'bam , . • .. • ..••...•••••••.• •.•• . • •. • .•.•. •. .. " • •. ...•... .. . . 0 • • 475 
C.Tdilf , . .. . , .•. . • , .. . . .... . ......... .. . ........... .. . .. .. . ... .. ...... . 350 
Bournemoutb .•.•••.• . .• ••••••.•. • •.••.•.. •.. • •.•..•.. •. . •......• .•• ... 365 
Manchester . . .•.. ••• • o •• 0 •• •••• 0 _ 0 ••• • _ ... ... 0 ••• 0 o •• 0 •• 0 •••••• • •• 0 • •• •• 375 

5NO 
5Se 
2BD 
6SL 

Nr:weA.o; Ue .•.• .• •. •••.• . _ • .••. 0 •• 0 . 0 ••• • •• • • •• 0 • • 0 •• • • • •• • 0 ' , 0 •••••• • 0 • • 400 
GI&'Ico. , . • . •.•..•..... 0 •• ••••••••••••••••••••• ••••• •••• • ••••••••••••• • 420 
Aberdeen .. . 0 • 0 • •• • •••••••••• ••• •••••••••••••••• •• ••• • • 0 • •• •••• ••••• •• _ 492 
Sbeffield ( rei." s tationl. .... .•... .•• • • .. • • ..• . .•.••..•.. , ....• . . . . •..• . , . 303 

French Stations 
L)·on. •• __ 00 •• 0 • •• •• ••••••• 0 •• •• • • • • _ •• •••• •• ••• •• • • • • ••••• 0.0 •• 0 •••• • • • 740 
P uriA (EifTr:J Tower) •.. .•• •• ....• .• • ..• ..•. . •. . •. .••• . •. ••••.• .••.•. ••.• 2.600 

8AJ 
ESP 

Pari." . .• o ••• ••••••• " • •• • •• _ •••• • • 0 0 " 0 " 0" 0 • • ••• • ••••• • •• ••••••• • ••• • • 1.780 
Pari ... . .. .... .... .. . . . . ... .. ..... . ... .. . . .. ..... ... ....... . ... 0 • ••• 0 •• 0 4SO 

A NEW HI-MU TUBE 
The HI-CONSTRON Tube 

Model C. T. lOlA 

A CLEARTRON PRODUCT 
For Resistance Coupled An>plifiers 

The Hi-Constroni." Hi-:\!u tube ,dth an amplication constant of 20 that has 
been especially d.-signed for Resistance Coupled Amplifiers. The Hi-Constron 
was the firs t Hi-:\I u tube offered for sale to the general public and is the 
re sult of years of research work. 
Others may imitate the Hi-Constron a s to its appearance but none surpass 
its <luality. p. $3 00 rIce.. . 
We also manufacture 

C1 201A CT 199 Standard Base 
C1 199 Small Base CT 400 Rechon for B Battery Eliminators 

List Price of at! type., $2 .50 

CLEARTRON VACUUM TUBE COMPANY 
28 West 44th St., New York, N. Y. 

West New York, N. J. Factory 

'i- Tested and Approved by RADIO AGE 'f. 

SIZE 
2jiz2J.i In. 
Tunes/rom 

37 to ISO 
meters 

with 
a .0005 MFD. 
Condenser 

FREE Ask Your de.,ler or send us rour cents 
rn stamps ror wiring diagrams 1D 
wlliob thls unit oan be used. 

UNCLE SAM EU::CTRIC CO. 
214 E. Sixlh 51. Plainfield, N. J. 
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CLASSIFIED ADVERTISEMENTS 
If you have anything to buy or sell, don't overlook the value of RADIO AGE'S classified 

advertisements. Many such messages have paved the way to independent incomes. 
The classified advertising rates are but ten cents per word for a single insertion.. Liberal 

discounts are allowed on three, six and twelve-time insertions, of five, fifteen and thirty per cent 
respectively. Unless placed through an accredited advertising agency. cash should accompany 
all orders. Name and address must be included at foregoing rates and no advertisement of less 
than ten words will be acce~ted. . 

All classified ads for the October issue must be sent in by September 1. 

ADVERTISING SERVICE 

QUE)( S.le. Letter. Cet More Buaine... Write him 
todaY. Quest 4418 Mich i ... n Ave. , Chic_co . 

ENCINEERS about to begin .ill- month.' reeearch trip 
to territory Weat of the M i •• iuippi. betw~n Canad. and 
M~ico. are willin&' to con.aider propoaitiona for lakin .. 
on radio linea on • d iltri bution b.aia, with .. vie w to 
eat.bli.h in .. dealer •• jobber., .Rente, etc. , in aPBnel y 
aettled d i.tricta. Such terl'itorY would b e exclusively 
apPOrtioned . Addre ••• 11 communications i n confi­
dence. OnlY reputable line. and concern. will be con­
.idered. 100 per ce nt diatri bution and .dvertieinc 

AelJ::::tt1!~e;;.~rK'eli!y:n!~'i':'.u~I~~I~at~~':O~~~ 
Street , Ch icaco. III. 

AGENTS WANTED 

FORDS. 60 mil • • on one g.Uon of Ga.. It ha. bc.on 
proven .uc:h mile.ce can be m.da. AIRLOCK I'u.r­
anteetl to incre •• e .... milea •• ; al.o preventa radiator 

tr:;.~!~~'::j::.mu,e: °Fof~el.!,n:t!~. wIS~i:·nd~rl:;r~~~~·; 
open. AIRLOCK PRODUCTS. Bo~ 70lG. Willo .. Str •• t. 
Lon .. B.ach. Calif. 

RADIO-Join our .. lea or.ani%Ation .nd make b il' 
monel'. We want a man in every county to .ell well 
adverti.ed aeta .nd parta m.de by the leadinl' m.nu­
fac:turera . Widener of Ken ... City make. SISO.OO 
weeklY. You can do aa well or better. Write today 
for CatalDI , and di.c:ount .... Name your county. Wave­
land RadioComP&nY. Diy. 52. 1027 No. St.te St .• Chi­
cago. III. 

MANUFACTURER'S AGENT calling on Radio-E1K­
tric:al Jobber., Chicaco and Ylcinhy, h .. openin. for 3 

::d:~~:a~~~~ar~a"tre'.~:~~,mi8~:·~~C~r:i:': Bi~~: 
Chical'o. 

AGENTS-WRITE FOR FREE SAMPLES. Sell Madioon 
" B.tter-Mada u Shirtl for tar .. e manufacturer dire-c:t to 

:a~"'SiOO ~:eki~i:,ld bo::.-:riMADISON'M~CRS~·50~ 
Broadw.y. N.w Yo",. 

90c an hour to .dvertl.e and di.tribute .. mplea to tOn­
• umer . Write qulc.k for territor" and particula,.. 
American Proclucu Ce .• 2130 Americ:an Bu ildinc, Cin­
cinnati, Ohio. 

Man wanted for thi. territory to .. II wonderful 
.... Iu. men'a, women' •• Children. ahCH" direct, aav­
In. con.urn ... o .... r 40%. E.perienc:e unnece-•• ary. 
s..mpl •• aupplied . Bi ... weekly permanent income. 
WrIte today Tanne-f'I Mfa' . Co., 1334C. St., 80.ton. M .... 

RADIO SALESMEN and SET BUILDERS in every county 
write G ren::ter Radio . 1478 Hodi.mont, St. Loui .. Mo. 

UB" BATTERIES 

100 VOLT EDISON TYPE "B"' BATTERY. knocked 
down. Part. and pl.~omplete. '12.50. Lane Mf .... 
2937 W. Lake. Cb icago. 

BATTERIES FOR SALE-Four 24-... 0It "Main" Stor.l'e 
"8'· Battarie • • ne ... er u.ed, ahipped and ready to wire 
for '38.00. Fint order .... ta the batteri-ea. Addr-eaa 
80. B, Radio Ace, SOO N. Dearborn St., Chicalro, 111. 

CRYSTALS 

TESTED GAUNA CRYSTALS. SOc pound bulk. Bu .... 
kett. Ceolociat. JoPlin. Mo. 

Classified ad. copy for the October 
RADIO AGE must be sent in by 
September I, 1925. 

HELP WANTED 

RADIO SALESMEN .nd SET BUILDERS-W. n •• d 
you and you need u.. 11 you .re rel iable and well 
known in your community, we win appoint you our 
repreaentative and furni.h you with at.nd.td well 
.dvertiaed ee-b and parte at price-a that will enable You 
to ae-II at a h.ndtome profiL Write at once ror cata-
~." S~~~e S~e: c!'~k~I.'O':"iil~land R.d io Co., Div. 53, 1027 

MEN wandnc forell ranl'er. railw.y derk and other 
.. overnment po_ition., write for fre-e particul.ra of 

Mokane, Dept. 8-33, Denyer, Colo. 

INVENTIONS 
NEW IDEAS WANTED-w.1I known R.dio M.nuf.c­
tu",r whoa. productt are nationally .dverti.ed and .old 
everywhere want. new Radio dn-lce to .en. W ill pal' 
outri&'ht or royalty for Ide. or inv.ntion which i . really 
new and ... leable. Addre'.1 Mr. R . F . Devine, Room 
1101, 116 W •• t 32nd St •• New York. N. Y. 

MANUFACTURING FACILITIES 
AN OLD AND WELL ESTABLIS HED MANUFACTUR­
ING COMPANY IN THE MIDDLE WEST WITH LARGE 

~~i~t;08~rrc~. b~f:I~~~8 ~Jt'i~U~tilJ~~ro 
FIELD WILL CONSIDER THE :\<iANUFACTURE AND 
SALE OF RADIO SETS O R DEVICES OF OUTSTAND­
ING AND UNUSUAL MERIT ON A ROYALTY BASIS. 
ADDRESS BOX IA. RADIO ACE. 

PATENTS 
FOR SALE: U. S . • nd C.nadian P.t.nt on .n Att.ch­
ment for Phononaph.; ,. the mo.t beautiful 'n ... en ­
t ion of the ace. Addren Chaa. F. Smith, HuS', N. Oak. 

PERSONAL 
LONEL Y HEARTS : E.c:h.nce let.te,.. make intere.tinc 
new frienda in our jollY club. Ev. Moore, Bo. 908, 
J.ck.onville, Flodda. Encloae .tamp. 

PRINTING 
WE pr int Stationery. Booklet... Cat.lo .. a, Circ:ul.ra. 
S.mple.. Commercial Pre •• , Batari., Ohio. 

RADIO 
A PRACTICAL TUBE RECEIVING SET FOR $10. 
Poatpaid, lea. phones .nd tube. Complet. w ith 
phon ... tube and batterY. $1S.IIO. J . B. RATHBUN. 
1067 W inona St. , Chica .. o, In. 
Standard aoderle •• radIo Jack.. Bfndinc poll .tt.ch. 
menta. Doubl. eircuit. Ona doU.r bill . POltP4 id . 
Clinton Seward. Jr . • New Paltz. New York. N . Y. 

Three Coanlopoli.tan Phueifonnera, each 'S.SO. book of 
inatructiona i ncluded. F. A. M.II, TriopH, Iowa. 

15 to 25 per cent di.count on nationally advertiaed .. tt 

iM~~~ti;L ~A~Drbtco~PANni~~~la!:~~~oti~~ needa. 
RADIO SETS. Our price a .... e you moneY. L iau free. 
The Radio Shoppe. Box 645, E.G.t L iverlJOQl. Ohio. 

AT L\ST The Radco Static Elimi nator. Ellmlnatea 
50 to 90 % Static . Many Mtiafie.d uee-u. W rite for 
perticulara. Radio Specialt iea Comp.nY. Sioux Fan., 
South Dakota. 

RADIO CIRCUITS 
SPECIAL FOR SEPTEMBER 

~ue.:!:~';d:t:n~aitD'~~~' ~:rFS;.~~. Dp;l~~r:;·~t! 
let alone i. SOc. Send che-ck, CUrrency or money order 
to RADIO AGE, 500 N . Dearborn Street. Chica~o. 

¥- Tested and Approved by RADIO AGE ¥ 

. 

RADIO DEALERS 
DEALERS-Wri te for our illuatr.ted c:.talo .. of reli.ble 
Radio Merchandiae. Rouiter-Mannina Corporat ion, 
Dept. 0, 1830 Wil.on Ave. , Chic.l'o. III . 

RADIO SUPPLIES 

WE CAN SAVE You mon.y on rad io suppliel. 30 per 
c ent dia.count AND MORE on tube •• baUeriea. loud 
.~akent at atic elimin.ton, c:ondenaera . tr.nalormert. 
Cerm.n .ilver w ire, and an atandard radio. ppar.tu. 
We buy in quantity lote to en.ble Hll ine to You whole ­
sale. Addit ion.1 d i5count for ca.h. S e nd for c:atalag 
or exdu.ive p ropo. ition for yaur terr itory. Addreal. 
Box 9A. RADIOGRAPH LABORATORIES. 1234 Ro-. 
mont . venue, Ch ic.CO, III. New rail linea now ready. 

STAMPS AND COINS 

158 Cenuine Forei .. n Stamp.. MeKico War Itlue., 
Ven e zuel., S.lvador and Inaia Servic:.. Cu.t.mala, 
China, etc., onlY Sc:. F ineat approv.1 .heota, SO to 
60 p er cent. Acentl W.nted. Big Tl-p. Uata Free. 

r::mBpul:o~t~;:~ 152~~~bt!~r:, ~~. Yeer. . Hu •• man 

STAMPS. SO varietlee. Afric:a. Br3o%1I, PeMJ , Cuba. 
Mexico, etc . • lOc o SO diff.rent U. S . • 2Sc: ; 1.000 miKed . 
4Oc . 1.000 hincel. lOc: o Lid free . C . Stegm.n, 5950 
Cote Brilliante. St. Louie . Mi.uouri. 

VOCATIONS 

Make H i I' Monel'. S lIIf. and ~k upert. W a)"fte 
Stron&', 3800 Lan Franco St ., Lo. An .. el~a, Calif. 

WANTED 
WANRD-To complete my •• t RADIO AGE n.ed 
Aulruat, September. October, Noyember. 1923. r .. ue •• 
bound or unbound. Advi.e price . Uoyd C. Hennin~. 
Hollbrook . Arizona. 

WIRELESS 

WANT TO MEMORIZE THE WIRELESS CODE7 Th .. 
Coryden Sn:"der Code Method. P.tented. j . quidu~lIt . 
Send SOc. c~in . • tampa or M . O . to C . C . SnYder. J.423 
Elmd.le Ave .. Chicaco. HI . 

TELEGRAPHY-Mort~and Wireleaa-tau .. ht.t horne 
in half ulual t i me and at tddin&, c:oat. Omn ilrr aph 
Automatic Tranamitter will tend, on Sounder or Bu%-
zero unl im i ted m ......... any .p.eed. j uat a. expert 

l::di~:ru;i~;!·iti~.~Co~i!c~:. ¥~1:n?co.lt~:;~@I:~.~t 
School. throuchout U. S . CataJo .. fr~e. Omni .. r.ph 
Mfg . Co .• 13 F Hud.on St .• Ne .. Yo rk . 

WRITERS 

NEW WRITERS WANTED---Article., .tories , poem_, 
teen.r io • • etc.. '13,SOO jUlt paid to unknown writer. 
Entir.IY n ... field . (No . bunkJ NOT A CORRE­
SPONDENCE COURSE. Movi ng Picture 'ndu.try . nd 
publiahera cryin .. for new oric inal mater ia l. YOU 
CAN DO IT. W~ buy manu. cripta for book. and ma g­
azin-e. . Send .elf a ddreued envelope ro r Uat of tOO 
.ubjoct.. CALIFORNIA STUDIOS. P. o . Bo~ 697, Lo. 
Ance le., Calif. 

WRITERS-Caah in on ,.our knowledc. or r a dio by 
writinc for Radio M a cazinea and Ne-w.paper Supple­
ment.. Write up your radio experience •• Your new 
hook-uP. your knowlede_ of broadcaltin .. ataUon. and 
art .h b . Experienced .uthor . w i.1I conect and improve 
your m.nuKripu-make them typ ically profeuional 
work. FREE C ri ticiam and Adviaor y Service until your 
manuacript la aoldl ALl. Maca~ ine. and Papers de­
mandi n l' fiction and . rtidea de.linc wi.th radio. Her~ 
i. YOUR OPPORTUNITY to profit! Send for FREE 
booklet, "How You Can Sell Your M.nuKripta.. u 
Will i. Arnold and A .... ci.te.. 210 £a.t Ohio St. 
Chicago, III. 

Make bl .. money writing Movie Pia,... Circulan fr ee 
W. C . Krul'. Aahton, nlinoJ •. 

Have you ordered your 
October Radio Age? 
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The FIve Tube 
Set WhiCh! 
startled ' 
the World. 

C~T1RP1~~ 
TL~ Greatest Value I 
Ever Offered in A 
Radio Receivinc.J Set 

At Authorized Dealers 

POLK'S REFERENCE BOOK 
FOR DIRECT MAIL ADVERTISERS 
Sho .. , how to In<ru •• your bu.l.e.! by 

~~~I ~~. T1i .. D~~~~~e:!~J!c~d:~~I~~;es~0 ~~c.: 
,..~.r. and bow man,y prospect. you b .... 
OYer 8.000 lin.! or bu. lne .. ro.ered. ' 

Write for rour FREE COPY. 

R. L POLK &: CO., Detroit, Micb. 
199 POLK DIRECTORV BUILDING 

I I 

RADIO AGE THE 
BUYERS' SERVICE 

Wbat do you want to purcbase in the radio line? Let the .taff of RADIO AGE .ave you 
time and money by .ending in the coupon below. Enter the number of the article you 
would like to know more about in the .pace. provided in the coupon. 

1 U Aft BaUerie. 
2 Aerial protector. 
3 Aeri.t in.ulatar. 
4 Aerial. 
5 Aerial •• loop 
6 Amplifier. 
7 Amplifyin, unit. 
8 Ammeter. 
9 tlBft b.tt.rie. 

10 BatterJel (nate volt .. e) 
11 Batteriel, dry cell 
12 B.tterie., .tor.g. 
13 Battery char.er. 
14 Battery clipi 
15 BaUery plate, 
16 Batter') aub.t1tute. 
17 Bezeh 
18 Bindin, po.lI 
19 Bindin,. po,u. Inautate-d 
20 Book. 
21 Boxe., bat ten' 
22 Boxee, .roundinlr 
23 Brid •••• wheatatone 
24 Broadca.tinlr equipment 
25 BUlhinCI 
26 Buzze,. 
27 Cabin.t. 
28 Cabinet •• battery 
29 C.bineh. loud apeaker 
30 Carbona. batte ry 
31 Cat whi.ker. 
l2 Code practilerl 
33 Coil. 
34 Coils. choke 
35 Coill, couplin. 
36 Coila. filter 
37 Coila. -rrid 
38 Coila. honeYcomb 
39 Coila, inductance 
40 Coill, Reinartz 
• 1 Coil • • ctabilizer 
42 Coil •• tun in. 
43 Conden aer partA 
44 Conden.er plate. 
45 Condenaera. antenna coup-

linlr 
46 Conden",.. by .. pa .. 
47 Conden.era, coupJine 
48 Condencerl, filter 
49 Condenlen. fixe-d (paper. 

SO ~~d:~:'e~:.n:~ri.bl. crld 
51 Condenee,.. variabl. mica 
52 Conden .era. vern ier 
S3 Contact polnt. 
54 Con tach, Iwitch 
55 Cord 'ip. 
56 Cord • • for head aet.t 
S7 Couple,... loole 
58 Coupl.r., molded 
S9 Coupler ••• ario 

~~ ~~:~l h~j'ler. 
62 Cryatal., rou.h 
6l Cryst.Ja, mine ral 
64 Cry.tah, .ynthet ic 
6S Cryatal., unmounted 
66 Cry.ta", mounted 
67 D ecJeI, radio 
68 D.te-ctor unitt 
69 Dc tectora, Cr>ltal 
70 Detector •• fixed cryatel 
71 Dial, adjulterl 
72 Di.l., compoaition 
73 Diala, hard ru bber 
74 Diala, rheaatat 
7S Diala. metal 
76 Di .... vernier 
77 Di.la with knobl 
78 Diel 
79 Drilli. elect!"ic 
SO Dry cen. 
SI E..rth ~round. 
82 Elect rolyte 
&l Ename r., battery 
84 Enamel., metal 
85 End atop. 
86 Eyelet. 
87 E:.:perimen\:41 work 
88 Fibre aheet, vulcan'zcd 
89 Filter reactorl ; 
90 Fix.tur .. 
91 Fuae cut outa 
92 Fuael , tube 
93 Ceneratora,hich rrequency 
94 Crid cho p p era. rotary 

, 95 Crid I .. k holde .. 
t 96 Crid. tran,mitlin. leall. 

97 Crid leakl' tuW 

I :~ g~;~J:~~·~I:~;:.i~le 
100 Cround cl"m.", 
101 Crvund rod. 
102 Handle., ,witch 
103 Head band. 
104 Head phones 
IDS Head I.t. 
106 Honeycomb coil .dapterl 
107 Hook up. 
108 Hornl, compoeilion 
109 Horn., fibre 
110 Horn •• macha 
111 Hornl, metal 
112 Horn., wood en 
113 H,drom.ten 
114 Indicators, polarit' 
115 Inducta nce., C. W. 
116 Inlulation , mold.d 
117 Inlul.tion material 
118 InlulelOr' t aeri.1 
119 Inlul.torl, compo,ilion 
120 (nlul_torl, 6bre 
121 In."laton, h ilrh volta •• 
122 In.ulaton~ cloth 
123 In.,latore ~ cia .. 
124 Inlulaton. hard rubber 
125 Inau'aton~ porcelain 
126 lrona •• old.rin. 
127 Jack. 
128 Filament control 
129 Jara. battery 
130 Xeya, tran,miUtn. 
131 Knobe 
132 Knock....cJown panel unite 
133 Laboratorie., ted in. 
134 Lever,lwitch 
135 Llehtnine ane.ter • 
136 J..oolecoupl.ra 
137 Loud .peake .. 
138 Loud .peaker unit. 
139 Lup. battery 
140 Lu.a, terminal 
141 Me •• ur ine in.trumenta 
142 M.cohmetera 
143 Metera, A. C. 
144 Metere. D. C. 
145 Mic.a 
1-46 M ica .heete 
147 MilHammetera 
148 Mineral, 
149 Molckd inaulation 
ISO MolYbdenum 
lSI Mountinc •• coil 
152 Mountin •• , condenller 

leak 
153 Mount in •• , end 

~rs ~:~~:;~::: r~~elye:'mb 
~oU 

156 Mount in.'t inductance 
Iwitch 

157 Name plate. 
IS8 Neutrodyne .et part. 
159 Nuta 
liG Ohmetera 
161 OaciJlatora 

~~~ ~:~:I.~utJ!Gfedn~~dm~nnlf_ 
drillHi 

1&4 Panel.,6bre 
165 Panel •• hard rublMr 
166 P.rt. 
167 Palle, solderinc 
168 Patent attorney. 
169 Phone ~onnec:tora. multi-

ple 
170 Phono.raph adapt.n 
171 Plate., canden.er 
In Plu ••• ~oil 
173 Pluga. telephone 
174 Pointer •• d ial and knob 
175 Polel. aer ial 
176 Potentiometer. 
177 Punchinc machine. 
178 R.inart.z .et part. 
179 Recenerative •• t parta 
180 Receiver cap' 
181 Re£tifier., battery 
182 Re.iatance I •• k, 
18J Re,i.tance un it. 
184 Rhea.tAt baaea 
18S Rheo.tat .trip. 

186 Rheoltat •• automatic 
187 Rheo.tat. , battery 
188 Rheoltatl. d ial 
189 Rheoltat • • 6lament 
190 Rheon.tl, potentiometer 
191 Rheo.tata, power 
192 Rheoltatl, vernier 
193 Rod • • cround 
194 Rotort 
19S Scraper •• wire 
196 Screw drivera 
197 Screw. 
198 School., radio 
199 Sell. rec:e tvinc--cabinet 
200 Sell. receivin,--cr),.tal 
201 Set.. rec:eivin.-knocll_ 

down 
202 Seta, roceivln. - Neutro-

dyne -
203 Seh. recei .. ln.-portable 
204 Seh, recei .. in.-t'adio fre­

Quenc., 
205 Setl. rocelvln .. --reA.ex 
206 Set.. rec:. ivin,-re.ene-:,a-

tive 
207 Selt. receivin .. - Reinartz 
208 Sell. recei .. in.-.ectional 
209 Selt. rec-ivin.-.hort w.ve 
210 Seu, receivinc-.upc:r-r<t-

Eenerative 
211 S.u, tzanamittin e 
212 Sla.e 
213 Shellac 
2H Sl;der. 
215 Socket adapten 
216 Socket.. 
217 Solder 
218 Solderin. iron a •• Iectric 
219 Solderinlr p .. te 
220 Solder 8ul< 
221 Solder .. Ita 
222 Sold.r aolution 
223 Spalrhetti tubinc 
224 Spark coila 
225 Spark ".p. 
226 Stampinc. 
227 St. tori 

~~: ~!:i~ch!~~ 
230 Switch I.ver. 
231 Switch point. 
232 Switch .top. 
233 Switehe •• aerial 
234 Switch.a. b.tter~ 
235 Switchel. filament 
236 Switche ••• round 
237 Switche •• inductance 
238 Switche., panel 
239 Swltchel. lincl. and dou-

ble throw 
240 Tone wheela 
241 Towera, aerial 
242 Tranlrormera. audio fre-

243 ~~:~!rorrner., filament 
244 Tranaformen, moduJatJo n 
245 Tran.form.,. •• power 
246 Tran.former., puah- pult 
247 Tranaformera. radio he-

248 1-~~Jorrnerl' variable 
249 Tran.miUen 
250 Tubea. vacC'uum- p .. nut 
2S1 Tubcl • • a~UUrD-two ele-

ment 
252 Tubc • • "acuum-thrce ele-

ment 
2S3 Tunen 
25-4 Variocouplcr., hard rubber 
2SS Va,.iocoupJerat molded 
256 Variocouplera. wooden 
2S7 Vadometer •• hard ru bber 
258 Variometera, molded 
2S9 Variometcra. wooden 
260 Varnilh, inaulatine 
261 Voltmeten 
262 Waahera 
263 W •• e metera 
264 Wave trapa 
265 Wire. aerial 
266 Wire,tbraided .nd .uanded 
267 Wire.- ~opper 
268 Wire, inlulated 
269 Wire. Llts 
270 Wire. macnet 
271 Wire. platinum 
272 Wire, tuncaten , 

~-------.------.------------------~ RADIO AGE BUYERS' SERVICE, sao N. Dearborn St., Chicago. !U. 
PI_. see th~ t I 3m supplied with buying .pecific3tiona and prices on the articles numbered h ......... i!h : 

I am a- 0 Dealer o .robber o Mf&Ts.' ReP. o Mannfaeturer 

Firm (If identified with Radio industrY 1 

My Occnp"tion ._ .. ~ .. .. __ .. _ ... . ;.. .....• ~ .. .. _ •. __ .. _._ ... _ .... __ .. .. _. _._ , •... __ .. __ ._ .. __ _ 

My Name ._ . . _ . .. ___ ... .. .. __ ._ .• _ .. _ •. __ ..... .. __ . ___ ._ . . ..... . _ ... ..... .• __ ... _ .. .... ... ....... . . 

AddrelS ... . _ .. _ ..... _ ._._._._ .. _ ... _._ ... _ .. . _._._ ... _ .. _ ._ .. _ ... _ .. . __ ........... ...... ....... . 

Branrhe. In prlnnpal rltl .. of U. S. C\' t v St t • ................. ___ ............. ' I ... _.; ~ .. ;.~_:; .;;. .. ;;~~4-;.;;.;; . ;;;;_.;;.. ..: _ :;.~-;; .;;.~ . .;.-.;~.~-.;.-;;-__ 
:(. Tested a.nd Approved by RADIO AGE :to 



There Is No Substitute 
for Good Hookups 

\¥lhat You Get : 
The RADIO AGE 

ANNUAL for 1925 is 
brim full of hookups 
and Hhow-to-do-it" 
articles. In addition 
to the array of con­
structional set arti­
cles, you will find in­
structions for build­
ing wave traps, bat­
tery chargers, am­
plifiers, loud speak­
ers, etc. And to top 
it all you' 11 find the 
big 32-page bl ue­
print section con­
taining the prize 
hookups for 1924 and 
1925! Real blue­
prints to work by! 
Each blueprint is 
worth the cost of 
the book! 120 pages 
of features in all! 

You may try to save money on radio parts­
you may content yourself with a mediocre, care­
lessly-planned radio set, but after all is said and 
done and the results given the acid test, you will 
find there is no substitute for a good radio 
hookup. 

In choosing the hookup for your needs this 
Fall- the set that will penetrate the strong 
stations and bring in pleasing and clear DX, you 
must get the absolute best or you will regret 
your choice in the end, when you will be forced 
to dismantle the Ujust-as-good" hookup and 
make the real thing. • 

The RADIO AGE ANNUAL for 1925 contains 
nothing but tested hookups; circuits that have 
emerged with flying colors from the most strin­
gent tests radio engineers could impose. The 
ANNUAL does not contain a hookup that will 
not please you in every way and be just as good a 
year from now as it is today. 

Before beginning your new radio season, get 
the ANNUAL for 1925 and take your pick. You 
can't go wrong. Only a few hundred ANNUALS 
left, at a dollar a copy. Get yours now! 

$1.00 a 
Copy 

RADIO AGE ANNUAL 
FOR 1925 

$1.00 a 
Copy 

Some of the Features 
How to read and understand hookup~. 
How to understand radio phenomena. 
BUilding your first simple set . 
How to select the right receiver. 
Substituting a tube for a crystal- building the first tube set. 
How to amplify any kind of set . 
:-"1aking a reflex set. 
Building your first Reinartz: set . 
The renowned BabY Heterodyne :-10. 1. 
Adding audio and radio stages to the Baby Het. 
How to make a battery charger. 
How to make a loud speaker. 
RADIO AGE ANNUAL BLUEPRINT SECTION with such 
popular hookups as the aperiodic variometer t loop sets, 

feedback receivers. neutrodynes. re;\ex hookups. Baby Het No. 
1. a Wonder Super·Het. and others. 

How to get rid of interference. 
How to.make an amplifying unit. 
How to recogniz:e and deal with every kind of tube trouble . 
Another super.heterodyne for the super experimenter • . 
Hints on tracing trouhles in super-heterodyne circuits . 
A three·tube long distance rer;:enerator. 
A 3-tube .et that easily receives KGO on the loud speaker 

from Ohio. 
Improving the ever popular Reinartz: . 
AND MANY OTHER UP·TO-THE-MINUTE HOOKUPS AND 

ARTICLES. 

i 
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i 
i 
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I 
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__________ _ . i 
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i , 
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RADIO AGE, I (\;C. , 
RADIO AGE ANNUAL COUPON 

500 North Dearborn St., Chicago, 1lI . 
Gentlemen : I want to be a proud owner of the RADIO AGE ANNUAL FOR 1925. Enclosed find 

$1.00. j( I am not satisfied with the ANNUAL I will return it within five days and you will refund my dollar. 

~ame ..... _ ......................... ......................... ............................... _ ... _ ................... _ ......... ................................... _ ............ -........ _. 
Address ._ ......... _ ............... _ ......... __ ............ ~ ... _ ......................... _ .............................. _ .. _ .................. _ ............ _ .... _ ........ _ ....... . 
City...... ... _ ... __ ..... _ ............ _ ................................................. .... ...................... State .... ...................... _._ ._ .... - ................... . 
9-25 
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MacMillan Knew·~· 
When Commander MacMillan chose Zenith radio for his latest 
North Polar Expedition, he knew from personal experience what 
Zenith would do-

MacMilIanknew that Zenith-even one of the earlier models-would 
enable him to tune in stations allover the United States and Europe 
-even far-off Honolulu. 

MacMillan knew that no other radio equipment would give him such 
extraordinary perfonnance, such unfailing service. 

When Arctic explorers of MacMillan's calibre stake their lives - re­
peatedly - on Zenith performance, one reason only can explain their 
choice-Zenith has proved to be the best obtainablf7., at any price. 

Ask your nearest Zenith dealer for a demonstration. 

* 

Costs More-but Does More! 

ZENITH RADIO CORPORATION 
Straus Building, Chicago 

~ Tested a:nd Approved b'll RADIO AGE ::. 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


