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How 
a 

A year ago I was mighty blue and 
discouraged. It seemed to me that I 
would never be more than a low -paid 
bank clerk. Of course I had a small 
increase in salary every now and then, 
but I knew that pretty soon I would 
reach my limit and there would be no 
further advancement for me. What 
future had I to look forward to? Where 
would I be in five years? I became 
restless and discouraged and began to 
look around for some other opportunity. 

It was then that I discovered that the 
demand is for trained men, that the 
opportunities are all for men who can 
do some one thing better than anything 
else. There were wonderful oppor- 
tunities for men who were experts or 
specialists -but I was a clerk. How 
I regretted then that I hadn't prepared 
myself for some definite career! 

I Wanted to Marry 
The thing that made me more restless 

at that time than anything else was the 
fact that Marian and I were -that is, 
we wanted to be married. But we both 
knew that we couldn't possibly get along 
on my small salary. If only there was 
something I could do that would bring 
me a larger salary! 

It was just about the time that every- 
one became so interested in radio. Our 
whole town became radio -mad, and of 
course what was happening in our town 
was happening all over the country - 
all over the world. I managed to save 
up enough to buy a receiving set and I 
was never quite so happy as when I 
was trying to tune in on stations. 

The thing fascinated me. Playing 
with air waves! Bringing melodies and 
messages out of the sky! I was nevei 
so nterested in anything before. 

Marian was the first to sense the preat 
opportunity. "Why don't you become 
a radio expert ?" she said. "You like 
it, and I am sure there must be a big 
demand for men who understand it. 

It's a new field and there's plenty of 
room for wide -awake men." 

"But -but I'm not trained!" The 
thought excited- me. To be a radio 
expert! To find my future in this 
fascinating new field! "I don't know 
anything about it, Marian," I said. 
"I wish I did, though." 

"Well, why don't you find out about 
it" she retorted. "You can't learn 
about radio just by listening in to the 
concerts. Why don't you take a course ?" 

But we found out that most courses 
were expensive or that they would 
interfere with my other work. We 
were about discouraged when I dis- 
covered that through the National 
Radio Institute it is possible to become 
a radio expert by studying right at home 
in spare time. I told Manan about it and 
she was elated. "Send off for informa- 
tion, at once -today!" she exclaimed. 
Advances Quickly to $100 a Week 

I did, and the following day received 
an important booklet, "Rich Rewards 
in Radio" telling all about radio op- 
portunities and how to become an ex- 
pert in any particular phase of the work. 

Here was my opportunity at last! 
I began to study in all my spare time. 

It was the most interesting and absorb- 
ing study I had ever made. The secret 
of the radio revealed to me! Day by 
day I became more skilled and deft 
until I was able to take apart receiving 
sets and put them together again as 
though I were playing with a toy. It 
was fun! In a month I was able to 
take a position as lineman at a bigger 
salary than I was getting at the bank. 
This was wonderful experience for me, 
and I kept right on with my studies. 
It wasn't long before I qualified for a 
position as radio engineer at a salary of 
$100.00 a week! That is what I am 
earning now, though I expect to make 
more soon. It seems to me almost too 
good to be true, after all those years as 
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a low -paid clerk in a bank. And Marian, 
who will soon be my bride, keeps saying, 
"I told you so!" 

As a radio expert I can tell you that 
there is a tremendous demand for men 
who can build, sell and install radio 
sets, who can design, test, repair. Men 
are needed as engineers and executives, 
all over the world. The opportunities 
are limitless, and if you like radio there 
is no reason why you cannot qualify 
for one of these positions by studying 
in your spare time at home as I did. 

The National Radio Institute offers 
an absolutely complete course which 
prepares you for the Government First 
Class Commercial License and for the 
bigger- paying jobs in Radio. The 
Director, E. R. Haas, will be glad to 
send you all details of their marvelous 
new method of practical instruction, 
including information concerning the 
Free Employment Service which secures 
positions for National Radio Institute 
graduates. Everyone interested should 
have this information. It's free, and 
this coupon will bring it to you. I 
advise you to send it off today. Radio 
is a new and interesting field, and it 
offers you more money than you pro- 
bably ever dreamed possible! 

Important 
Those who mail the coupon at once 

will also receive details of Special Short 
Time Reduced Rate. Do it now. 

National Radio Institute, Dept. 53 LA. 
I Washington, D. C. 

I am interested in radio and would like to 
Ifind out whether or not I am suited for a radio 

career. Please send me, without the slightest 
I obligation, your interesting free book called "Rich 

Rewards in Radio." Also full details concerning 
I your special Short Time offer. 

IName----___...__ ......__...__.....__..___... -__ 

I City 
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A Chat With 
the Editor 

N A recent advertising campaign 
in which this magazine sought 
to impress prospective adver- 

tisers with the fact that RADIO 
AGE carried 80 per cent more 
advertising in October than in the 
previous month, it was emphasized 
that "Reader Interest Tells in the 
Long Run." 

"Reader interest" is a term ap- 
plied to a certain confidence which 
a publication inspires in the minds 
of its readers -confidence in its 
editorial contents and in its ad- 
vertising columns. This confidence 
is always accompanied by an actual 
interest in the subjects discussed 
and an approval of the manner in 
which those subjects are presented. 

Now we want to tell you why we 
emphasize "reader interest" in our 
recent advertising. We based our 
statement that it wins in the long 
run on the fact that we have proved 
it in less than three years of ham - 
mering away at one editorial prin- 
ciple which we considered radio - 
logically sound. That policy was 
and is embraced in the determina- 
tion to give our readers each month 
the best technical information and 
the best technical draughtsmanship 
in the radio publication field. 

Readers who read our articles in 
the Spring of 1922 are still reading 
them and writing us their approval. 

They have greeted our eight -page 
blueprint section with surprise and 
delight. They are enthusiastic fol- 
lowers of our "Pick -ups and Hook - 
ups By Readers" department. These 
letters come from every state, from 
all Canadian provinces, from Eng- 
land and from countries even more 
remote. We acknowledge them by 
direct mail but hereby wish to 
express our appreciation to all these 
friends as a group. We also are 
showing our good will in return by 
continuing. to keep the volume and 
quality of technical radio up to our 
old standard. 

Advertisers have forced us to 80 
pages in this issue. Please notice 
that we have not reduced the 
number of pages of pictures and 
information to "make room" for 
more pages of advertising. On the 
contrary, we have increased the 
editorial content considerably. 

o KQ m 
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The GveatestMvance 
yet made in AI 3-4 

and 5 
?uibeSets 

Receiver 
and Loud 
Speaker in 
Combina- 

tion Cabinet 
of Solid 

mahogany 

This Beautiful 
Marshall 4Tube Y 
Non-Oscillating Receiver 

Complete with all accessories 

W RITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements 
known to radio. The wonderful new principle involved is proving the sensation of the 1924 -25 radio season. Zero 
Coupling -the problem which radio engineers have been working on for years -has at last been solved. As a result, the 

Marshall has no need for neutralizing condensers or other make -shift methods of avoiding internal oscillations which invariably 
reduce efficiency. The Marshall Tuned Radio Frequency Receiver brings to radio a new degree of musical quality. Its 
selectivity will delight the experienced radio operator. Yet it is so easy to tune that the novice will handle it like an expert. 

Easy Monthly Payments ®2 Weeks Free T rial 
This is the remarkable offer we are prepared to make you) Two weeks to prove that the outfit you select is everything we have said for it. If it 
doesn't make good our claims, back it comes, and your deposit will be cheerfully refunded. But if it fulfills all your expectations, you may pay for 

installments. in easy monthly nstallments. You don't risk a cent when ordering from us. You must be satisfied, or we don't do business. Is it any wonder that 
radio buyers the country over are rushing to take advantage of such an offer? If YOU are interested, figure on getting your order in early, while 
prompt shipment can be made. Everyone predicts a serious shortage of radio supplies this season. Send for full particulars today. 

Beautiful Solid Mahogany Combination Send Coupon for Special Offer! 
If you have any idea of buying a radio set this year, don't let this 
chance slip by. Our terms and liberal guarantees have set a new 
pace in the radio business. The low prices we will make you on 
a 3, 4, or 5 tube Marshall set will surprise you. A letter, postcard, 
or just coupon will do. But send it today. 

We also have a most favorable offer for radio dealers. Write. 

' Compare the beautiful Combination Cabinet, pictured shove, with the venal radio box 
and horn. Here the receiver and Loud Speaker are contained in a single handsome 
cabinet. Or, if you prefer, we also have the Receiver in a separate cabinet of the 
same design. These cabinets are the work of a master designer - fashioned of solid 
mahogany. They will harmonize with the fsrnishings of the finest homes. In spite 
of the extra value, these Marshall sete are surprisingly low in price. Compare them 
with others which sell for cash. Then remember you can order a Marshall outfit on 
two weeks' free trial and pay for it on very easy terme. 

Complete Outfits If Desired 
In buying from Marshall, you have the choice of a set complete with all 
accessories. or the set alone. You have choice of dry cell or storage battery 
outfits. Unless you already own the accessories, you can buy them from us 
at less- than -market prices, with your set, on easy terms. Your outfit will 
come all ready to set up and operate within a few minutes, -saving time and 
trouble -and saving money, too. 

MARSHALL RADIO PRODUCTS, INC. 
Marshall Blvd. and 19th Street, Dept. 58 -98 Chicago 

Marshall Radio Products, Inc. 
Marshall Blvd. and 19th St.. Dept. 58-98 Chicago 

Please send me your special offer price, terms and full description of Marshall Radio 
Outfits. Though I may change my mind on receiving your proposition, my pretar- 
ence now is for a: 

Tube ._._4 Tube 5 Tube (Please check) 

Norm 

Address 
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DIi(Iì&NCENOLUME 
.AND QUALITY 

with ONE TUBE 
Self Tuned Radio Frequency Transformers 

-Wound to Suit the Tube 

OUT of a year of many experiments and numerous failures to achievein a 

practical instrument the theoretical possibilities of broad -tuned Radio 
Frequency Amplifiers, has come a simple but far -reaching discovery. Radio 
Frequency Transformers can and must be adapted to the characteristics of the 

particular vacuum tube whose grid voltage they supply. That truth -with 
All- American scientific research and All- American precision manufacturing 
-has made radio history. 

SELF -TUNED RADIO FREQUENCY TRANSFORMERS have arrived -and All - 
American, naturally enough, has brought them. Never before has an instru- 
ment been built which will amplify so effectively, over the entire radi a .ast 
range, as will the new All- American Types R -199 and R -201A. Together 
with the new Type R -140 All- American Universal Coupler, they have made 
possible a new standard of efficiency in Radio Frequency and Reflex receivers. 

As an example of this, we offer ALL - 

AMAX JUNIOR (1 Tube) and ALL -AMAX 

SENIOR (3 Tube). Both are All- American- 
coupled throughout, and both exemplify the 
new standard of performance. 

Build an ALL -AMAx -using the complete 
panel scheme and wiring plan shown in 
your KEY Book -and you will never go 
back to an ordinary reflex set. Distance 
and power are yours! 

All -Americans- Precision -Made for Reliability 
Sold by all the Better Dealers 
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THE third national radio conference, called by 
Herbert Hoover, Secretary of Commerce, has 
passed into history, and the great army of fans 

undoubtedly are familiar with the steps that are to 
be taken in the progress of radio during the next 
year. 

A perusual of Secretary Hoover's opening address 
before the conference leaves no doubt regarding his 
attitude toward the radio industry as a whole. The 
complaints of hundreds of small stations during the 
last few months,jo the effect that they were faced with 
extinction to make way for super stations, seem to 
be groundless. Mr. Hoover makes it clear that he 
does not wish to stifle progress in any direction, and 
that nothing must be done that will interfere with the 
programs of local stations, on which so many millions 
of people depend. 

Secretary Hoover realizes that efforts are being made 
by several corporations to install powerful stations 
with power up to 5,000 watts, which in turn would 
make it impossible to hear any small station which 
happened to have the misfortune to broadcast at the 
same time. From the Secretary's attitude, and from 
the opinons of the members of the conference who 
directly represent the radio public, it seems unlikely 
that permission will be given for the establishment of 
powerful stations whose operation would tend to 
monopolize the air eventually. 

Mr. Hoover does advocate however, the national 
interconnection of radio stations. Whether this is to 
be done by super stations or by inter -connection of 
local stations, he does not definitely say, leaving that 
point to the discretion of the conference. But he does 
assert the need for a sort of associated press of the air, 
which could be subscribed to by broadcasting stations 
and depended upon to furnish programs of suitable 
excellence, as well as arrange events of national 
importance. 

Mr. Hoover is unqualifiedly in favor of interconnec- 
tion of radio stations. He emphasizes the need of a 
system of program directing that will take programs out 
of the amateur class and put them on the high plane 
that they deserve. But, again, he does not say who 
should do this. Surely, not the government; surely, 
not one company, for that would be monopoly. Who, 
then? Perhaps the conference will decide. Perhaps 
the conference will form from its own personnel a force 
of sufficient dependability and ability to furnish nation- 
wide programs. 

Mr. Hoover's entire speech assumes that the local 
station will continue to exist. That is good news for 
the "DX" hound. But he insists some plan must be 
worked out whereby this same local, and perhaps 
small station shall be able to broadcast events of 
national importance and interest. In so doing he opens 
the way to propositions of large corporations who 
would have to handle this huge system of inter- 
connection. They will be the only ones who can afford 
to do this, if the Government will not do it. And if 
a few related corporations take over radio intercon- 

nection, the small station probably will lose its indi- 
viduality. But only the conference will decide that. 

Mr. Hoover is right when he says radio will die of its 
own confusion unless it has stringent rules of conduct 
to which all elements adhere. He is right when he 
says radio must be an instrument of service if it is to 
succeed. All we ask is that it be allowed to serve every- 
one, and not a few: that its destiny be entrusted to 
those who really love radio -not those who love the 
money in it. 

HE New York broadcasting fraternity is in the 
1 throes of a restless discussion over the question of 

paying broadcast artists. Small stations who have 
thrived on free entertainers are beginning to furrow 
their brows with worry over what will happen if they 
have to buy their performers' services. And members 
of the Actors' Equity and other professional unions are 
beginning to see in radio a new commercial field to 
conquer. Perhaps so. The ether has been peaceful 
enough because of the absence of selfish squabbles 
such as characterize the Actors' Equity. Without 
salaries to worry about, the broadcasters have been 
able to assume a lofty position and choose entertain- 
ment that they believed was the best. The minute 
they start paying for it if they have to do so, they 
may pick the cheapest. It is only human nature for 
individuals seeking to cut expenses to purchase that 
whch is low -priced and which will pass as the real 
thing. It will happen to the broadcasters, for they have 
no tangible income from their stations, and paying 
money for artists is hard unless there is some return. 
No, New York is needlessly alarmed. Radio entertain- 
ment is good enough now. When we want the pro- 
fessionals we'll ask for them. 

RADIO'S great tribute was paid at the New York 
"Radio World's Fair." The large body of fans 

never realized what a husky youngster their hobby 
had developed into until they visited that show and 
crowded their way to the manufacturers' booths. 
Radio sets and parts heretofore undreamed of were 
there. The men who brought about this perfection 
were there, too. But after all is said and done, there 
were no radical changes. True, radio sets have de- 
veloped to a great extent. There have been improve- 
ments, but none which would confuse the radio fan 
of a year ago. The sets are more simplified, their 
beauty enhanced, and their parts more durable, but 
their principle is not far removed. The outstanding 
feature of the receivers in the 1924 radio show seems 
to be excellence rather than radical change. Fans 
want quality- tone -selectivity. They realize it will 
be a few years before radio again changes its 
shell, and in the meanwhile they want sets that will 
give them what they want to hear when they want it, 
and with as much natural reproduction of one as is 
scientifically possible. There are many such sets 
today. They are the symbol of the continued excellence 
of quality that has characterized radio manufacturing 
for the last twelve months. 
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(Photo C. Drake Studio) 

Miss Rosemary Hughes is known to nearly every radio fan in the 
country because of her consistent performances at scores of stations 
during the past few months. Miss Hughes has an alluring soprano 
voice, and her rendering of popular and semi -classical favorites has 
put her in demand wherever she goes. Because of her success over the 
radiophone she is said to be considering a liberal vaudeville offer. 
At the left is Bert Davis, "The Clown of the Air," who can "sing more 
crazy stories than you ever heard before." He is scheduled to make a 
nation wide tour of radio stations this Winter, and he is also to be 
featured on RADIO AGE programs over Chicago stations. 
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A Three -Tube LOW LOSS Regenerator 
A RECEIVER THAT TUNES DX LIKE A SUPER -HET 

IT has always been the policy of the 
members of the technical staff of 
RADIO AGE to promote the devel- 

opment and interest in the low loss 
type of receivers, and in nearly every 
description of receivers in past issues, 
the reader has probably noticed that this 
lesson has been particularly stressed. 
At the risk of becoming tiresome, the 
writer has drummed this message over 
and over again, with the natural result 
that many letters of gratitude and satis- 
faction have been received from people 
who benefited by following this low loss 
policy in constructing their radio sets. 

In the March, 1924, issue was printed 
our first actual description of a real low 
loss radio receiver, that really deserved 
the name for its design. Acting in the 
capacity of official question- answerer 
of the technical staff of RADIO AGE, 
the writer has had the privilege of noting 
the interest and results which this de- 
scription created, and since March it 
has been a pleasure to note the increasing 
demand for more information along the 
low loss line. 

By FELIX ANDERSON 
If you will refer to that number, you 

will find several initial lessons or requi- 
sites that must be followed in the course 
of constructing a receiver that is really 
and truly low loss. 

It may be well to refresh the mind of 
the reader on this subject, since the 
major points of that article may not have 
been duly considered at that time. 
Taking up these requirements, we find 
that there are at least three factors of 
tremendous importance which must be 
observed. Listing them they are as 
follows: 

1. A good secondary circuit, with 
a low loss coil and an electrically and 
mechanically near as perfect variable 
condenser. 

2. A properly adjusted grid leak 
and a good detector tube. 

3. A well chosen list of accessory 
units such as tube sockets, rheostat, 
and ,faxed condensers, 

THE secondary circuit consists of a coil 
and condenser in series which form 

the tuning unit of the receiver, and which 
must necessarily be good if sharp tuning 
is desired. The coil must be free of both 
actual ohmic resistance and high fre- 
quency resistance as possible, and must 
be so constructed that it has the least 
amount of distributed capacity possible. 

The condenser should be one of the low 
loss type, having a grounded rotor, and 
should be sturdily made with regard to 
both insulation and plate construction 
so that it may be calibrated in terms of 
wavelength in conjunction with the coil 
you are going to use. A condenser poor 
in a mechanical way will cause wobbling 
of the plates, and this destroys the accur- 
acy of the logging possibilities of the re- 
ceiver. 

The grid leak is next in importance, 
as well as the choice of a good detector 
tube. The tube is, of course, more or 
less of a gamble, since you cannot tell 
whether it will detect as well as another 
tube of the same type, but the grid leak 
should at least be so constructed that it 
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will be free of noises, and so that it will 
not change in resistance with the weather. 
Since the June, 1924, issue covers that 
subject so thoroughly, I will not discuss 
this unit at any greater length. Suffice 
it to say that it is important, and if you 
lack knowledge on this matter, it would 
certainly be a wise move, regardless of 
what kind of a set you operate, to stock 
yourself with the knowledge of this small 
but important part of your radio set. 

The other accessories such as the tube 
socket are not so great a problem, since 
the average tube socket on the market is 
now usually low loss. However, tar 
paper and composition sockets should be 
avoided, as should paper or other make- 
shift fixed condensers. 

In the March, 1924, issue, the writer 
discussed these features of a receiver from 
A to Z, and while the subject is still of 
great interest, it is regretted that space 
does not permit us to again discuss the 
relative importance of these units in 
more detail. If further information is 
desired in regard to the foregoing, it 
can be obtained from that number. It is 
somewhat of a joy to note that the specifi- 
cations for the condenser and coils of the 
receiver in that description are just now 
beginning to appear on the radio market, 
and by the looks of things, that type of 
apparatus construction will probably 
stay with us for a long while. 

Three Tubes Instead of One 
IN the opinion of the writer, an all - 

around receiver for the broadcast 
listener should have tubes and amplifi- 
cation enough to permit the use of a 
loud speaker. The low loss set of the 
March issue employed only one tube. 
So many requests were received for addi- 
tional circuits showing two more and even 
four more tubes that it was quite a sur- 

prise. The receiver in the following des- 
cription is ideal in that respect. Further, 
the ideal broadcast receiver should be 
easy to tune, and we find that only two 
actual working hands are necessary in the 
operation of the receiver to be described. 
Like a super- heterodyne, we have two 
dials, the secondary control being the 
condenser, and the tickler control which 
corresponds to the oscillator dial on the 
super -het. With the super- heterodyne, 
we usually have a potentiometer which 
requires an occasional touch, and on this 
low loss set we must make an infrequent 
adjustment of the antenna coupling to 
get the best results. The logging opera- 
tion is the same -two dial readings; viz.: 
the secondary and the tickler readings 
being logged, and used. 

Constructing the Set 
PROBABLY the most important unit 

of the set is the tuning coupler, which 
must be made carefully and intelligently 
if results are to be obtained. Low loss 
couplers adaptable to the circuit are now 
on the market, and if the constructor so 
desires, they may be purchased instead 
of being home -made. The condenser, of 
next importance, can be purchased from 
any supply house, the low loss 23 plate, 
all plate vernier type, being the type to be 
obtained. Reference to the advertising 
pages of RADIO AGE will disclose some 
of unusual merit. 

Tackling the problem of the coupler, 
we will need two rotors, of either wood 
or bakelite. Refering to Figure 2, these 
are the forms upon which Li and L2 are 
wound. In addition to these rotors, you 
will need a thin cardboard tube, which 
has been lightly varnished with a thin 
coating of spar varnish after having 
previously been oven dried. 

The size of the cardboard tube will 
depend upon the size of the rotor balls 
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which you purchase, and since it is 
easiest to get cardboard tubing of the 
proper size, to use with the rotors, get 
the rotors first and then match them 
with the proper size tube. The matching 
should be done with the idea in mind of 
allowing from 1 -4 to not more than 3 -8 
inch coupling space between the rotor 
ball and the cardboard tube. Bakelite 
tubing may be used but it is harder to 
work with. 

After the above material has been pro- 
cured, cut yourself a dozen bakelite 
strips, from an old panel and plane 
their edges square. These strips should 
be just as long as the tube you are using 
(the tube being about 6 inches long to 
start with). Glue the strips you have 
cut, firmly with their edges to the tube, 
then set the form aside to dry. When 
the glue has hardened you are ready to 
wind your secondary coil. 

Incidentally, the size of the bakelite 
strips is not important, so long as the out- 
side diameter of the coil L2 does not 
exceed 4% inches. The entire length 
of the coil as a whole may be determined 
after the coil has been wound. If the 
coil L2 is 3% to 3 Y inches, outside 
diameter, 55 turns of wire, space wound 
should be used. If from 334 to 4 inches 
from one side of the winding to the other, 
only 45 turns are necessary, and if the 
entire coil diameter is so great as to be 
over 43% inches from one side of L2 
to the other, only 40 turns will be neces- 
sary. The coil is space wound, to offset 
distributed capacity. By space winding, 
it is meant that the wires are not wound 
closely alongside of each other, the 
wires being separated from one another 
by a small air space about three quarters 
as wide as the diameter of the wire itself. 
It is because of this method of winding 
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Figure 3. A circuit diagram of the low loss receiver described in the accompanying article by Mr. Anderson. The connections 
for the ground may be made either positive or negative, as indicated by the dotted line at points 3 and 4. 
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that the coils will vary in length, as will 
the actual length of the tuner itself. 

After the coil L2 has been wound the 
points for the holes of the rotor 
shafts may be determined. Drill your 
holes so that they clear the coil L2 
with about a good % inch clearance. 

BY following the proportions in Figure 
4, you can get a general idea of how 

the coil should look when finished. The 
entire unit is mounted on the panel with 
two collars threaded and supplied with 
screws at both ends -one end for the coil 
and one for the panel. Figure 2 shows 
the connections for the coil, as does 
Figure 3. A and B may be reversed if 
hand capacity effect is noticed without 
impairing the effectiveness of the set. 
C and D are the grid and filament ends 
of the coil which are connected to the 
rotary and stationary plates of the 
23 plate variable condenser. E and F 
are the connections of the tickler coil 
for plate and jack connections. 

These may also be reversed, if the set 
fails to oscillate. The coils themselves 
should have the following number of 
turns as determined by a few preliminary 
experiments: L1 should be wound with 
20 turns of number 18 DCC wire with 
9 turns on each side of the shaft. 
should be wound as mentioned just pre - 
ious, with the same size of wire, and L, 
the tickler, should be wound with 35 
turns to start. If your antenna is a long 
one, coil L1 should be decreased to about 
12 turns. The final number of tickler 
turns should be determined by setting 
the coil L1 at maximum, and then turn- 
ing condenser C, to full setting. 

The tickler coil should then be set at 
maximum (maximum is when all coils 
are in parallel setting and all windings 
run in the same direction), and turns 
should be removed until the set barely 
oscillates at that setting. 

General Notes 
The audio frequency transformers 

should be of good make with a ratio 
of not over 5 to 1 for maximum clearness. 
The ratio of these transformers is left 
to the choice of the constructor, who may 
desire louder signals over clearness, the 
choice of which lies in the purchase of 
either a low or high ratio transformer. 
High ratios distort and give louder 
signals but low ratios give cleaner 
signals with less volume. 

A vernier rheostat should be used at 
R2 while an ordinary type may be used 
at R3. R3 controls both audio tubes. 
The battery connections are made at 
the rear of the set, as are the antenna 
and ground, as indicated. No. B- post 
is shown, since this connection should 
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be made to the +A of the filament 
battery. 

The set tunes in the same manner as 
the single circuit regenerative, except 
it is very much sharper. 

It is not a malignant squealer, since 
the ratio of antenna coupling to the grid 
coil is very small, and only little energy 
getsthrough. The proper ratio of tickler 
coil also is one reason for its being 
easily controlled with respect to regenera- 
tion, since by employing a correct 
number of turns on the tickler the set 
does not spill over so easily. 

Figure 1 is a front panel view of the 
set, which was drawn to scale from the 
working model. 

Figure 4. Details of the coupler are shown in the accompanying sketch. 
top view shows the complete assembly of the coupler; the bottom left, a side view. 
center bottom gives the details of the shaft and tension mounting, while the lower 
gives an idea as to how the bakelite strips are fastened radially to the tube. 

The 
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Low Loss Design for Efficient Reception 
THE ambition of the broadcast listener 

of today is to have a receiving set 
that will operate a loud speaker and one 
that will reach out and get the distant 
stations. However, in the purchase or 
construction of the receiver he overlooks 
the value that low loss design has to do 
with his set. 

How many times have you visited a 
fellow listener's station whose set con- 
sisted of a lot of bell wire wound on a 
Quaker Oats box and more wire strung 
here and there and leading to every 
place but what seemed the right place? 
Then you began to wonder why he was 
getting better results than you were with 
your more expensive set. However, 
your friend, in building his set, has elim- 
inated a good many losses that are so 
troublesome to an efficient receiver. 

The present tendency seems to be to 
get amplification regardless of tuner 
efficiency. The loss of 5 per cent in a 
condenser or a coil cannot be detected 
by the human ear, but when ten or 
fifteen per cent is added to this by bad 

By KENDALL NORTH 

connections or dielectric loss, a noticeable 
effect may be distinguished on distant 
stations. This will also apply to local 
stations. 

There are two methods of tuning the 
secondary of a receiving set. First, by a 
variable condenser and second by a 
variometer. 

WHEN a set is constructed to tune 
from 75 meters to 375, the capacity 

tuned secondary is used. This might be 
termed employment of a variable con- 
denser and coil. 

When a condenser is connected across 
the secondary coil, the voltage is lowered. 
Regardless of this, the losses due to the 
distributed capacity of the variometer 
or coil are greater than the losses that 
will be found in a good condenser, and as a 
result they more than make up for the 
decrease in voltage caused by the con- 
denser itself, 

If you are building a coil with a capa- 
city of 300 meters, wind the coil for 300 
meters and not for 600. When you wish 
to tune the set to 300 meters, you will 
have what is known as dead end. This 
is known as the unused part of the coil. 

It has been found that an ordinary 
paper tube, providing it is free from mois- 
ture, is far superior to the expensive 
material found in some expensive sets, 
such as the heavily varnished tubes that 
are sold on appearance and not for actual 
operation. 

The secondary plays an important part 
in the receiving set and it is necessary 
when purchasing one that you obtain 
one of low loss. Of all the condensers 
on the market, there are about six 
makes that have really low loss. These 
condensers do not sell for any more than 
the ordinary so called moulded mud 
brand. That is the kind that has enough 
moulding in the back and front to mould 
a socket for a vacuum tube. You can 
readily see that here again arises the 
problem of insulation in an electric 
field, 
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How Careful Design Helps in 

Mastering the 3- CIRCUIT TUNER 
WITHOUT any doubt, the simple 

and reliable one tube receiving 
set of today is the three -circuit 

tuner, with its untuned antenna coupling 
coil, the secondary coil tuned by a 
variable condenser and the tickler coil 
for controlling its sensitivity. Yet it 
is true enough that results are widely 
different -the very same set acting far 
differently when used in different situa- 
tions. 

Lack of uniformity in reception is 
largely a matter of differences in the 
aerials to which otherwise similar receiv- 
ing sets are connected. Especially is 
this inequality likely to occur with the 
three -circuit tuner, simply because the 
antenna part of the set is not tunable. 
There is always a fixed amount of coup- 
ling existing between the antenna and 
the tuned secondary, and whether the 
aerial be immense in its dimensions or 
a mere indoor wire strung along the 
picture molding, the coupling is not 
variable. 

Naturally, a large antenna is going 
to pick up many times the energy from 
broadcasting stations that is within the 
grasp of a little one, and hence the dis- 
tance and the strength of signals received 
will be widely different. Therefore the 
results anyone may expect with his three - 
circuit receiver depend to no little extent 
upon the degree of coupling between 
the aerial and the secondary circuit. 

How Much Cop- 
ling? 

It is quite easy for 
any listener to judge, 
merely from the way 
in which stations are 
received, whether the 
coupling in his set is 
too much, just about 
right, or not enough. 
The selectivity is a 
good criterion. For 
instance, if WNYC 
can be heard faintly 
through broadcasting 
from WEAF, one 
may be quite sure 
that there is a little 
too much energy be- 
ing transferred from 
the aerial to the 
secondary. When this 
condition exists, sig- 
nals are received with 
plenty of "kick," but 
great difficulty is met 
in endeavoring to 
tune in a distant 
station whose wave- 
length is not man y 
meters away from a 
local station. 

ON the other hand, 
if stations within 

ten or fifteen miles 

By BRAINARD FOOTE 

Degree of Coupling 
Between Aerial and 
the Secondary Circuit 
Fixes Set's Efficiency 

do not come in with much volume, 
and at the same time are exceedingly 
difficult to tune to the precisely correct 
"spot" on the dial, it is a certainty that 
there isn't quite enough coupling or 
quite enough energy being transferred 
to the secondary coil to insure really 
satisfactory reception. In cases where 
volume is good from all of the locals, 
and yet there is sufficient selectivity 
to tune in distant points such as WGY, 
WIP, WDAR, etc., without too serious 
interference from neighboring broad- 
casters, the listener has the coupling 
just about as it should be. 

With a large aerial, say a wire 100 
to 150 feet long, including the lead -in, 
and which is fairly well elevated from 
trees and buildings, eight to twelve 
turns on the antenna coupling coil 
usually provide all the coupling that is 
necessary. As the aerial becomes smaller, 

it is necessary to use a larger primary 
coil, and with an over -all antenna length 
of 75 feet or so, fifteen to twenty turns 
may be employed. 

When it comes to indoor aerials, 
however, it doesn't help much to go 
over 20 turns for the primary, and the 
best practice is to include the aerial 
right in the secondary circuit, so that 
the aerial as well as the grid coil is 
resonant to the received wavelength. 
This takes advantage of every bit of 
available energy that the aerial can 
get hold of, and when this is done the 
distance and the volume that can be 
obtained with a tiny insignificant look- 
ing aerial is surprising. 

How to Change Coupling 
In Fig. 2 is given the ordinary three - 

circuit arrangement. When the aerial 
lead is connected to point No. 1, the 
most common type of circuit is obtained. 
The aerial is then coupled to the second- 
ary through a separate primary coil, 
the most desirable method where the 
aerial is of good size. However, if the 
aerial is very small, the amount of 
energy change -over from the separate 
primary isn't great enough. In that 
case, the aerial lead may be connected 
to point No. 2, which is the center point 
of the secondary coil. Half of the 
secondary coil is then acting as a primary 
winding also, and the antenna circuit 

is completed through 
the connecting lead 

Fig. 1- Home -made, but simple and satisfactory. The secondary coil is 
split in two, the primary coupling coil located on top, and the tickler coil placed 
in the middle, inside the tubing. 

"X," whereby the 
positive side of the 
filament is grounded. 

AND with a very 
tiny aerial, fif- 

teen to thirty feet 
long, perhaps, or with 
a set of capacitive 
aerials,which are very 
successful for indoor 
work, the aerial lead 
goes to point No. 3, 
where the entire sec- 
ondary is also the 
primary coil. Maxi- 
mum coupling is 
thereby had, and the 
capacity of the an- 
tenna supplements 
that of the secondary 
tuning condenser. In 
this latter case, any 
alteration in the Ca- 
pacity of the aerial 
exerts a strong tun- 
ing effect upon the 
set, so that a capaci- 
tive aerial or an in- 
door wire should be 
erected where per- 
sons passing by can- 
not come closer than 
two feet to the aerial 
or the aerial lead. 



12 RADIO AGE for November, 1924 

When the separate 
small primary coil is 
employed, the an- 
tenna is quite inde- 
pendent, however. 

Any listener hav- 
ing trouble in recep- 
tion with such a 
three -circuit set would 
do well to solder 
three little copper 
lugs to points 1, 2 

and 3 and try con- 
necting the aerial lead 
to each one with a 
clip. As a matter of 
fact, it is of consider- 
able advantage to 
have a coupling ad- 
justment for any sin- 
gle tube receiver, or 
with such a receiver 
used in conjunction 
with a two stage 
audio amplifier. While 
taps and switches are 
not considered to be 
especially efficient, 
points 1, 2 and 3 

might be connected 
to a set of three 
switch points for easy selection of the best 
coupling arrangement, provided the 
switch points are so placed that the leads 
from points 2 and 3 are very short. 

A distinct advantage in this scheme 
lies in one's ability to alter the coupling 
to suit varying conditions. When a 
local station is wanted with lots of 
volume, use point 2 or perhaps 3 to get it, 
so long as there isn't interference from 
some other station to be encountered. 
But when a weaker and more distant 
broadcast program is desired, use less 
coupling to get rid of the local inter- 
ference. 

In Fig. 3 is shown the front panel 
view of a typical three- circuit tuner, 
one for which the coils may be home- 
made. At the left is the dial for adjust- 
ment of regeneration -the tickler control. 
Next, at the lower center, is the rheostat 
knob, while at the right may be seen 
another larger dial 
for moving the tuning 
condenser. Binding 
posts at the right 
are for the phones, 
and the small knob 
beneath the condenser 
dial is a vernier con- 
trol for the condenser. 

The Coupler 
The rear view of 

the same set is given 
in Fig. 1. The coup- 
ler is made with coils 
of No. 20 double 
covered wire wound 
on a piece of high 
grade insulating tub- 
ing measuring 4 in- 
ches long and 4 inches 
in diameter. The 
secondary coil is put 
on in two sections, 
46 turns in all, with 
23 turns to a section. 
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and having winding 
spaces about 34 inch 
in width. The tickler 
must also be wound 
in two sections be- 
cause of the curvature 
of the rotor ball on 
which it is placed. 
The halves are started 
at the outer edges, 
and wound so as to 
make a continuous 
uni- directional coil 
when the inside ends 
are soldered together. 

Fig. 2 -The popular three -circuit tuner plus coupling adjustments, to adapt 
the receiver to aerials of varying proportions. Small aerials require more coupling, 
and vice versa. 

A space of about one -half inch is allowed 
between halves to provide room for the 
passage of the 1 -4 in. shaft, which controls 
the tickler coil. The halves of the second- 
ary are wound in the same direction, so 
as to make up a continuous coil of 46 turns 
when the inner ends are soldered together. 
Ends of the secondary are held tightly 
by pushing them through small holes 
drilled in the tubing. Actual connections 
to them are made inside. 

A 15 turn primary coil is wound at 
one end of the secondary, with a gap 
of about one -eighth of an inch. This 
winding serves for ordinary purposes 
with the average antenna, but the 
aerial may be connected as in Fig: 2 

if this be found necessary. The tickler 
coil is wound on a rotor of similar high 
grade insulating material measuring 
approximately 3% inches in diameter 

TWO 1% inch 
lengths of r4 inch 

diameter brass rod 
form the shafts for 
the rotor. These 
should make a forced 
fit in the rotor and 
should be tried in 
the rotor before the 
latter is purchased. 
Two holes at exactly 
opposite points on 
the tubing, and in 
the center of the 
space left between 

the halves of the secondary coil, are 
drilled for the shafts, using a y inch drill. 
A small rat -tail file is then used to 
slightly enlarge the hole so that it fits 
snugly but without binding. Fiber 
washers or short lengths of fiber tubing 
maintain the rotor ball in the center of 
the tubing. Flexible wire forms the con- 
nections to the ends of the tickler coil, and 
two brass brackets or angles serve to 
mount the coupler to a wooden baseboard. 

The Assembly 
Other parts required are a 7x10 

inch panel, 7x10 inch baseboard, socket, 
rheostat, .002 phone condenser, .00001 
or .00025 grid condenser, 2 megohm 
grid leak, .0005 mfds. variable condenser 
with vernier attachment, strip of panel 
material for a binding post panel inside 
the set, 6 feet of bus bar for connections, 
necessary dials and 7 binding posts. The 

tuning condenser 
chosen should be of 
some reliable make, 
with a minimum of 
insulating material 
and having the rotor 
plates grounded to 
the frame. The fixed 
plates should be 
shielded by an end 
plate from hand ca- 
pacity effects. 

Connections are 
given in Fig. 2. Rosin - 
core solder should be 
employed rather than 
plain solder and acid 
flux as the latter is 
too likely to institute 
corrosion at the joints. 
The photographs tell 
well enough where 
the parts are located, 
and holes for mount- 
ing the rheostat and 

(Turn to page 75) 

Fig. 3 -A simple three -circuit set, front view. The rheostat knob is in the 
center, regeneration and tuning controls at left and right respectively, and phone 
binding posts at the extreme right. 
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Overcoming 
Obstacles in the 
Construction and 
Operation of a 

Super -Het 
By ROSCOE BUNDY 

HILE a great many super- hetero- 
dyne hookups have been shown 
in the various radio publications 

during the past few months, yet there has 
been very little data published regarding 
the actual construction from an analytical 
standpoint. This is undoubtedly the rea- 
son for the many failures with the "Het" 
and is also responsible for the prevailing 
opinion among certain groups of builders 
that the eight -tube super- heterodyne 
offers little. more than the five -tube neu- 
trodyne. 

To have a simple hookup diagram is 
not sufficient for the beginner in building 
a multi -tube receiver. He must also have 
a knowledge of the remedies to be applied 
when his circuit goes wrong, and must be 
told what to do and what not to do in the 
actual construction. 

We had the same conditions when the 
neutrodyne first appeared upon the scene, 
and before the true significance of "neu- 
tralization" was brought home to the 
novice. The same group that are now so 
bitterly assailing the super- heterodyne 
were the very fellows who were knocking 
the neutrodyne six months ago. Let it be 
said that neither the neutrodyne nor the 
super- heterodyne is a circuit which we 
can hook up in an evening and then ex- 
pect to get maximum performance on the 
first twirl of the dials. Both circuits re- 
quire careful adjustment and experience 
in tuning before they develop their full 
capacity for range and volume. With 
care and attention to details the super - 
het can be made to live up to its reputa- 
tion in every particular. 

Precautions to Observe 
In the first pace, we must not fail to 

remember that the super- heterodyne is a 
special form of radio frequency circuit, 
and that many of the precautions ob- 
served with the short wave R. F. receivers 
must also be observed with the "het." We 
must insure against feed -backs between 
the radio stages and use every means to 
suppress free oscillations in the R. F. 
tubes. This, however, is a simpler mat- 
ter with the heterodyne than with the 
straight radio frequency or reflex circuits. 

RIMARILY the super- heterodyne is 
intended for use with loop aerials, and 

if it is desired to operate the circuit on an 
outdoor flat -top aerial we must observe 
certain precautions. The very sensitivity 
of the circuit causes it to pick up much 
noise and interference with the outdoor 
aerial unless the set is very loosely 
coupled. The outdoor aerial is more in- 
clined toward picking up noises than it is 
signals, and while fainter and more dis- 
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One must not expect a super- heterodyne to do its best the first time it is operated. Like 
neutrodynes or other multi -tube sets, several weeks of painstaking adjustment are necessary 
before maximum efficiency is attained. 

tant stations can be picked up by an out- 
door flat top from a standpoint, yet the 
increased interference also imparted to 
the aerial usually more than overcomes 
the benefits thus obtained. 

For this reason we must provide an ex- 
tremely loose coupling between the pri- 
mary and secondary circuits, a coupling 
that often involves as much as six to 
eighteen inches between the primary and 
secondary. The standard vario- coupler is 
seldom suited for this purpose unless 
there is sufficient distance between the 
rotor and stator to insure against the 
least degree of electrostatic coupling. 
Selectivity with this circuit is attained 
only when we can introduce comparative- 
ly great losses in the input. 

Loop aerials, being strongly directional, 
afford a means of eliminating undesired 
stations and noises by simply turning the 
loop in the direction of the desired sig- 
nals. In this way, waves lying to either 
side of the loop plane are greatly weak- 
ened and can be more readily tuned out 
by the normal controls of the set. Actu- 
ally, the loop is used as the third con- 
trol of the super- heterodyne and is nearly 
as effective in tuning as the primary and 
oscillator condensers. This applies par- 
ticularly where there is much local inter- 
ference from nearby broadcasting stations. 

For the best results, the loop aerial 
must have a very low electrical resistance, 
and this is one reason why great distance 
is never obtained with the ordinary com- 
mercial loops wound with small gauge 
solid wire. Heavy lamp cord of No. 18 to 

No. 16 gauge is the smallest conductor 
advised, and excellent results are obtained 
with heavy ignition cable. In such cases, 
the increased diameter of the stranded 
conductor gives a greater presented area 
than a solid wire, and as it is the super- 
ficial area rather than the cross -sectional 
area which rules in high frequency work, 
the lamp cord or ignition cable gives 
stronger signals and a much higher degree 
of selectivity. 

To Get More Selectivity 
ADDITIONAL selectivity may be had 

by applying the wave trap idea to the 
loop; that is, by installing an absorption 
circuit within the main turns. From six 
to ten turns of wire are wound just within 
the outer turns of the main loop, and the 
ends of this inner coil are connected to 
the terminals of a 23 plate vernier con- 
denser. By adjusting this condenser we 
can effectively short circuit any undesired 
waves, thus reducing the lead on the main 
tuning units and reducing interference. 
This adds one more control, it is true; but 
it frequently becomes necessary under 
certain conditions. 

When an outdoor aerial is used, it is 
of course necessary to ground the lower 
end of the primary, and also the ( -A) 
connection. Even with a loop it may also 
be necessary to ground the ( -A) under 
certain conditions when the loop may be 
acting both as a loop and as an antenna 
at the same time. When the set does 
nothing but squeal without amplifying the 
incoming signals it is a good plan to 

(Turn to next page) 
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ground the ( -A) as an experiment, and 
the same is true when body capacity is 
much in evidence or when the set is not 
properly selective. 

Much of the trouble experienced with 
body capacity or from weakened signals 
due to feed -backs between stages, can be 
avoided by grounding the metal shells of 
the radio frequency transformers, or by 
connecting the metal casings to the ( -A) 
line, which is much the same thing. This 
is not an invariable remedy with all trans- 
formers, but it is frequently of great 
assistance. 

Shielding the Set 

Ordinarily, shielding the interior of a 
radio receiver is not to be recommended, 
owing to the losses that may be intro- 
duced, but in the super- heterodyne it is 
frequently necessary to reduce body 
capacity and to increase the selectivity. 
Every wire and every coil inside the cabi- 
net acts as a small untuned antenna in 
picking up stray waves unless shielded by 
a complete enclosure of grounded metal 
plates, and where there is much local in- 
terference we cannot attain perfect 
selectivity unless we ground the local 
waves before they induce uncontrollable 
currents in the wiring and coils. This 
means grounded metal shields on the 
front, back and ends of the cabinet when 
there are many nearby broadcasting sta- 
tions. 

Grounded metal shields are also often 
necessary between the oscillator tube and 
the first radio frequency tube to prevent 
direct feed -backs between the plates of 
the tubes. However, it is best to avoid 
this by changing the arrangement of the 
tubes where possible, but in certain cases 
the shield is the only solution. Grounded 
shields, forming partitions between the 
various tubes of the radio frequency 
stages are sometimes of advantage, but 
in most cases had better be omitted. At 
this point the shields absorb an unusual 
amount of energy, and unless body ca- 
pacity is much in evidence it is better to 
allow a small feed -back to take place 
rather than to suffer losses in the stages. 

FOR the maximum results with the 
super- heterodyne we must use storage 

battery tubes for all stages, the C -301A or 
the UV -201A being the best for this pur- 
pose. Dry cell tubes do not provide much 
energy, particularly in the audio fre- 
quency stages, and while such tubes as the 
UV -199 or the C -299 may give fairly good 
results in a circuit designed for them, yet 
the 0.25 ampere tubes give much the 
greater amplification. At present it is 
considered the best practice to dispense 
with the soft gas filled detector tubes 
(UV -200 or C -300) owing to the great 
amount of "A" battery current taken, and 
also for the reason that the soft detectors 
must be worked with a positive bias on 
their grids, thus causing an excessive 
demand on the "B" battery. 

Many heterodyne circuits have fallen 
down on the job simply for the reason 
that their owners did not appreciate the 
fact that all tubes are not uniform, and 
that certain tubes out of a lot are better 
oscillátors than others. In fact, the lack 
of uniformity in the characteristics of the 
tubes has been one of the greatest troubles 
experienced in the heterodyne circuit. It 
is only by changing the relative positions 
of the tubes in the sockets that we can de- 
termine which is the best oscillator of the 
lot and which tubes are the best in the 
radio stages. There will be found one 
combination at which the best results are 
obtained, and in many cases, one partic- 
ular tube in the oscillator circuit will give 
twice the volume and range as certain of 
the other tubes. Before condemning a 
hookup, try a complete transposition of 
the tubes. 

BEFORE we attain our ideal in the 
heterodyne we must be able to obtain 

matched tubes from the dealer or else 
lay in a sufficient surplus from which to 
make a choice. Special oscillator tubes 
should be marketed which have proved by 
test that they are specially fitted for this 
service, thus relieving the buyer of the 
necessity of sorting out tubes and of 
purchasing more tubes than are 
actually required Of course, the 
five -watt tubes (UV -202) and the 

Western Electric amplifiers are wonder- 
ful oscillators and audio amplifiers, but 
they take so much "A" battery and "B" 
battery current that their use is practic- 
ally prohibitive in the ordinary set, and 
we may as well put this idea out of mind 
at the beginning. 

When all eight tubes are of the hard 
amplifier type (UV -201A) we can use a 
high plate voltage on all of the tubes. In 
everyday practice it is the custom to use 
45 volts on the plates of the detectors and 
90 volts with the amplifiers, radio fre- 
quency, and audio frequency tubes alike. 
This gives excellent results so far as re- 
ception is concerned, but leads to an ex- 
cessive demand for "B" battery current. 
A better arrangement is to use 45 volts on 
the plates of the detector and radio fre- 
quency amplifiers with 9 volts on the 
oscillator and audio frequency tubes. The 
radio frequency amplification is nearly as 
great at 45 volts as at 90 volts and much 
less plate current is used. When we have 
eight tubes in a circuit, the "B" battery 
problem becomes a very important factor 
in the operating expense and we must 
therefore observe every precaution which 
will reduce the demand on these batteries. 

An independent rheostat for each tube 
is not desirable, although we frequently 
see this arrangement specified on hookup 

(Continued on page 72) 

A rear view of a novel neutrodyne receiver constructed by a well known Eastcrn amateur radio builder, which shows some 
unusual feats of engineering skill. Note the mcthod of off -setting magnetic coupling between the ncutroformers, and the simp- 
lified arrangement of the receiver as a whole. The panel is shielded carefully from stray capacity effects, which may be in- 
troduced while operating. 



RADIO AGE for November, 1924 The Magazine of the Hour 15 

The March of Radio in Other Lands 
How john ßu(( is 

PAPI \G TI Ir 
R PIPF-4:R 
By FREDER 1 CK SM 1 TH 

FNGLAND is several strides ahead 
of other European countries in J the development of the broad- 

casting art. The enthusiastic radio fan 
in London will tell you that the British 
Isles will soon become leaders of the 
world in home radio activities. In fact, 
some Englishmen told me that they 
believed English broadcasting methods 
and organization were even now superior 
to those of the United States. 

Yet, there are only sixteen broadcast- 
ing stations throughout the British 
Isles. Some are scarcely started and 
others are still to establish continuous 
operation. When we remember that 
New York City alone has sixteen active 
and powerful stations, it makes one stop 
to question the English radio man who 
talks of the advance made by the magi- 
cians of the microphone in the land of 
John Bull. 

When you begin to ask questions, 
you get interesting information. First, 
broadcasting in the British Isles is con- 
trolled by the British Broadcasting Com- 
pany. No broadcasting is permitted 
by independents. This arrangement has 
been termed a monoply, but the B. B. C. 
denies the charge, basing its denial on 
the argument that any radio manu- 
facturer may become a member of the 
broadcasting company 
by taking up a share of 
its stock at one pound 
a share. After becoming 
a company stockholder, 
the radio manufacturer 
has the privilege of 
assisting in the operation 
and development of the 
broadcasting system in 
the British Isles. 

THE number of sta- 
tions operated by 

the B. B.C. is rigidly re- 
stricted by the Post- 
master- General. With 
their love of abbrevia- 
tions, the English call 
him the "P. G." 

B. B. C. and P. G. 
work hand in hand. B. 
B. C. pays P. G. a fee 
of fifty pounds per an- 
num for each station. 
The government then un- 
dertakes to prevent, so 

far as is possible, the sale of foreign - 
made radio goods in the Isles. That, 
presumably, helps the manufacturing 
members of the B. B. C. by giving them 
almost absolute protection against com- 
petition of imported merchandise. 
Whether such a restriction on the full 
and free use of radio equipment is a wise 
program in the long run is a question 
that time will answer. 

A license to the British Broadcasting 
Company was issued on the 18th of 
January, 1923. It will be observed that 
radio in the United States had been in 
full stride for one year when the license 
was granted in England. 

American radio followers, whether 
interested in radio as a trade or an as 
art, will find the kernel of the English 
broadcasting situation in the following 
provisions of the scheme adopted: 

"(a) A Company (called the Brit- 
ish Broadcasting Company) to be 
formed among British manufacturers 
of wireless apparatus. Any such 
manufacturer to be entitled to join 
the Company on subscribing for one 
or more one pound shares and on 
paying a deposit of 50 pounds and 
entering into an agreement in the 
form approved by the Post master- 
General. 

"(b) The Company to establish 
eight broadcasting stations and to 
provide a regular service to the 
reasonable satisfaction of the Post- 
master- General. The Company to 
pay a royalty of 50 pounds per 
annum in respect of each station. 

"(c) The Postoffice to issue broad- 
cast receiving licenses at a fee of 10 
shillings (about $2.25) a year con- 
taining a condition that the sets 
used and certain parts (viz., valves, 
valve amplifiers, head telephones 
and loud speakers), must bear a 
standard mark -'B. B. C. -Type 
approved by the Postmaster -Gen- 
eral.' 

"(d) The Post Office to pay the 
Company a sum equal to one -half 
the license fees received in respect 
of broadcast Arid experimèntal re- 
ceiving licenses. 

"(e) The sets sold by members of 
the company, as a condition of bear- 
ing the 'B. B. C.' mark, to be Brit- 
ish made; to carry a payment to 
the company in accordance with a 
tariff approved by the Postmaster - 
General, and to require the Post- 
master- General's approval of the 
type of set, such approval being 
confined to securing that the appar- 
atus would not be likely to cause 
radiation from the receiving aerial. 
The tariff payments on apparatus, 
which were required by the Post- 
master- General, could, in certain 
circumstances, be reduced by him 
after consultation with the Company. 

"(f) No advertising or paid mat- 
ter to be broadcast and only such 
news as is obtained from news 
agencies approved by the Post- 
master- General. 

"(g) The Company not to pay 
dividends at a higher rate than 
7 1 -2 per cent per annum. 

"(h) An undertaking to be given 
that requisite capital 
would be subscribed, 
that the service would 
be continued through- 
out the period of the 
license, and that any 
deficit would be met. 
Six firms undertook 
these responsibilities 
and were given the 
right each to nominate 
a director, two ad- 
ditional directors be- 
ing nominated by the 
remaining firms who 
might take up shares, 
and an independent 
chairman being ap- 
pointed by the six 
firms." 

Under the foregoing 
conditions broadcasting 
and broadcast recep- 

C. A. Lewis, shown above in a restful moment, is the "bedtime story 
man" of England. He is known to thousands of children for his typically 
British way of telling stories. His popularity, however, does not ap- 
proach that which is enjoyed by similar entertainers in America, 

tion were undertaken, 
Some changes have 
been made as to de- 
tails, but as a whole 



16 RADIO AGE for November, 1924 The Magazine of the Hour 

England is fast realizing the importance of radio in modern education. Special classes have been formed in several public 
schools, where crystal sets have been introduced for the young pupils. The photograph above shows a group of grade school 
students being introduced to the intricacies of radio reception at one of the London schools. The radio idea is fast spreading 
throughout the.British Isles, it is said. 

the English are working along on the 
basis outlined. 

IPAID two visits to the British Broad- 
casting Company's main offices in 

London and the American radio fan 
will appreciate with what interest I 
sought to learn how radio was prospering 
under restrictions which to Americans 
are little less than amazing. 

I found the officials of the B. B. C. 
cordial, courteous, alert and intensely 
ent" ..siastic. When they told me 
of English radio success and named 
their sixteen stations I remembered 
that Americans abroad are often regarded 
as braggarts; so I refrained from men- 
tioning the fact that in our country we 
have upwards of 600 broadcasting sta- 
tions. 

But it was not necessary to tell my 
English friends about our great number 
of stations. They knew it. They had 
that very fact in mind when they made 
the assertion that they thought their 
broadcasting system was preferable to 
ours. They preferred their own system 
for the reason (as they presented it) 
that the Americans had so many stations 
there was confusion and trouble. They 
also referred to the freedom with which 
Americans were permitted to choose 
sets of any make or type and they did 
not appear to approve of this liberty. 

Of course, the licensing of receiving 
sets is necessary in order to make sure 
that the radio fan is not using an Amer- 

ican or other foreign set or equipment. 
As a matter of fact, the government 
has seen fit to revoke its rule against 
use of foreign receivers and apparatus; 
but this means little, as there is a sort 
of gentlemen's agreement throughout 
the British Isles that only British equip- 
ment will be used. 

Frankly, I was disappointed at not 
finding some of our excellent radio equip- 
ment on sale in cities like London. I 

believe it would do the cause of English 
radio a substantial good if the restric- 
tions were broken down and the fans 
were permitted to make use of whatever 
material best suited their fancy or their 
purse. 

It seems to me that England is making 
the mistake that Germany made; that 
is in trying to make a protected industry 
of a trade that is universal in all of its 
main appeals. I am of the opinion that 
we have in America about all the govern- 
ment assistance we need in promoting 
the industry here. What is needed in the 
United States, above all else, is an 
awakening of Congress to an apprecia- 
tion of the need for proper financing of 
the departments which are trying to 
guide radio to even greater prosperity 
and popularity than it enjoys today. 

OUR broadcasters do not have to 
join a company in order to get a 

license to build and operate a station. 
Our broadcast listeners do not have to 
pay a license fee in Order to operate 
their receiving sets. This is truly a 

land of the free so far as radio is con- 
cerned. 

There is an international element 
in radio transmission and reception that 
makes English radio more attractive 
and picturesque than our own. Various 
peoples, speaking various languages, 
struggle with the English that is broad 
cast from England and English fans 
wrestle with the strange tongues that 
speak to them from the continent. 

A letter received by one of the "uncles" 
of 2L0, the main London station of the 
British Broadcasting Company, illus- 
trates the point. The letter was written 
by a little Spanish girl. It was addressed 
to "Caractacus" whose real name is 
C. A. Lewis, and who entertains the 
children with stories by way of radio. 
The letter follows: 

"Dear Uncle Craktykuss -I am 
staying in Londres con my auntie, 
and I am leven yeers of old, but my 
familia are in Madrid, where I live. 
I like Ingland, but the sun is not to 
shine and the cold conies much. I have 
listened on the wires, and I like you 
very, very much and the other gen- 
tlemans too. Are you pretty? 
Your voice is. I can nearly spike 
Inglish well. Have you seen a bull 
fite. I not have, but wen I am old 
I will, I send you much kiss. Adois 
con muchos abrazos, su amiga, 

Carmencita Lopez y. Fernandez. 
A later article in RADIO AGE will 

tell of broadcasting in Belgium, where 
there is but one station. 
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Answering the Demand for 

A SELF,CTIVF, CIRCUIT 
ATHE science of radio progresses, 

the cry for selectivity in receiving 
sets becomes louder and louder 

each day. Bringing in the distant sta- 
tions is a comparatively easy matter 
with some of the receiving sets in use 
today, but try to do it with three or four 
local stations thundering away and see 
what the results are. 

On a good cold night, with the air clear 
and the local stations quiet, it is no trick 
to pick up the distant stations with almost 
any kind of a good tuning unit, ut the 
crying need of the present is a re\ eiver 
that will reach out and get them when 
the locals are all busy and pass through 
them without interference. Such recep- 
tion would be ideal and no doubt the 
time will come in the near future when 
it will not only be possible, but receivers 
of this type will be very common. 

Looking back to a few short years ago, 
a fan who was fortunate enough to hear 
California stations on an exceptionally 
good night for reception, would hardly 
dare to mention it to his friends for fear 
of being laughed at. Today if he does 
not show these stations on his log, the 
laugh is on him. 

By FRANK D. PEARNE 
SO MUCH for the rapid development 

of this fascinating science to date, 
but what may we expect in the near 
future? Distance now being an accom- 
plished fact, the next serious subject is 
selectivity and the elimination of static 
interference. Just as distance was 
annihilated, so will be the interference 
of undesired stations and static. 

There are many sets now on the market 
which show great selectivity, proving 
that we are moving in the right direction. 
Another very important improvement 
will be a set which is entirely controlled 
by One dial. Some of the good selective 
receivers now in use are capable of very 
sharp tuning, making it possible to get 
distant stations through considerable 
interference; but they usually have so 
many controls that it takes some time to 
get the proper adjustment. The set 
shown in the accompanying drawings 
is of foreign origin, ' being used quite 
extensively in Australia. While the 
desirable points before mentioned have 
not all been realized, its selective char- 
acteristics are such that it rates much 
higher in this respect than the ordinary 

three circuit regenerative set so com- 
monly used in this country. It also has 
the advantage of greater signal strength. 

Construction of Parts 
It will be noted that the primary 

inductance consists of the stator winding 
of a vario- coupler, with the secondary 
wound upon its rotcr. Very few of the 
couplers now on the market will be found 
to have the required number of turns, 
and for this reason it is suggested that 
the coupler purchased for this set be 
one which has a long tube for the pri- 
mary winding. To make room for the 
special winding, this tube should be 
about five inches long, but if one of this 
length cannot be obtained a shorter 
one will do. This will mean that the 
size of the wire specified will have to 
be reduced so that one hundred turns 
may be wound on it. This coil to be 
correct should contain 100 turns of No. 
22 double silk insulated copper wire, 
but if a shorter tube is used it may be 
wound with the same number of turns 
of No. 24 wire, although this will increase 
the resistance somewhat. 

In constructing$hese parts, eliminate 
all guesswork foreificiency. 

(Turn to next page) 
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An isometeric projection of the selective receiver described by Mr. Pearne in the accompanying article. This sketch is schematically 
diagramed in Figure 2. and may be used as a wiring plan if Figure 2 puzzles. The variometer is set back slightly so the grid ;oil 
will clear the condenser. 
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OF COURSE, the original winding of 
the coupler is taken off and at the 

beginning of the new winding, the start- 
ing end of the wire is anchored in the 
same manner as that which was removed. 
Tàps are brought out at the 5th, 9th, 
12th, 15th, 19th, 
24th, 28th, 32nd, 
47th, 53rd, 58th, 
68th, 78th, 88th, 
and at the final 
end of the winding 
which is the 100th 
turn. These taps 
are made by twist- 
ing a loop in the 
wire at the proper 
turn, leaving them 
about6incheslong. 

These turns 
should be twisted 
up tightly against 
the tube, so that 
the winding may 
be drawn up tight 
enough to hold its 
position. The final 
end of the wire is 
anchored to the 
tube in the same 
manner as that of 
the starting end. 
One thing to be 
carefully watched during the winding is to 
see that in twisting the loops used for 
taps that the insulation is not impaired 
so that a short circuit will occur between 
the base of the tap and the adjacent turn. 
This is the reason for using double 
insulated wire. 

The great number of taps used, while 
perhaps a little inconvenient in the 
construction, will give a very close varia- 
tion in the antenna adjustment on the 
short waves, and will also give a good 
variation on the longer ones. If it is 
found that a closer adjustment is re- 
quired for the short waves, it can easily 
be supplied by connecting a variable 
condenser between the switch lever and 
the ground. For giving a better adjust- 
ment for the long waves, it can be con- 
nected across the two outside terminals 
of the coil. This may seem like "splitting 
hairs" to some of the fans, but we must 
bear in mind the fact that we are build- 
ing a good set which is to accomplish 
something more than the ordinary and 
therefore too much attention cannot be 
paid to details. 

A switch may be arranged to make it 
possible to switch the connections of the 
condenser into the ground circuit or 
across the outside terminals as desired. 
The rotor ball of the coupler will also 
have to be rewound, as it will only be a 
miracle if one having the correct number 
of turns is found. There should be 
about 3 -4 of an inch winding space on 
each side of the ball to accommodate 
the winding. The correct winding should 
be 25 turns of No. 22 double silk insu- 
lated wire on each side. If the winding 
space is too small for this number of 
turns, the size of the wire and not the 
number of turns should be reduced. 
This can probably be done with No. 24, 
or No. 26 wire. 

ALWAYS remember, however, that 
the resistance should always be 

kept as low as possible and the smaller 
the wire, the higher will be the resistance. 
In winding the rotor, the two coils must 
form one continuous winding, and it will 
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variometer. The set will function no 
matter which direction the winding 
takes, but it will work better if the coil 
and variometer windings are opposed. 
This should be carefully studied to 
decide which side of the variometer it is 

to be mounted on 
and then calculate 
the direction of 
winding accord- 
ingly. The actual 
mounting of the 
tube to the side 
of the variometer 
may be accom- 
complished in sev- 
eral ways, the best 
being to cut out a 
ring from a piece 
of wood one-fourth 
of an inch thick, 
the outside di- 
ameter being just 
large enough to 
fit in the tube 
and the inside 
diameter large 
enough to allow 
the rotor to pass 
through it. This 
ring is glued (not 
tacked) to the 
side of the vari- 

ometer and the tube glued to it. 
The use of tacks is bad, because they 

may pass through the side of the vari- 
ometer and short -circuit some of the turns. 
The ring may be easily cut out with a 
jig saw, or if one does not wish to go to 
this trouble, the tube may be fastened 
in place by means of sealing wax; but 
this is not recommended if one expects 
to move the set around from place to 
place. This method of coupling the 
grid and plate circuits has not been 
adopted in this country, probably for 
the reason that it has not been known. 
But it certainly adds much to the value 
of the set. The connections of the phone 
and plate battery circuits are peculiar 
and one might think at first that some- 
thing is wrong with the drawing, but 
they must be followed out to the letter. 
The phones are to be connected between 
the negative filament and the negative 
plate battery terminals. It is suggested 
that the 23 plate condenser be of the low 
loss type, as we are working for efficiency 
and every little prevention against loss 
will help in the final results. 
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Figure 2. A schematic sketch diagram of the circuit, illustrating the principle of the 
circuit. Notice the peculiar position of the phones and B battery in the circuit. While a 
UV 200 or C 300 tube is indicated, any of the standard dry cell tubes may be used with 
equal results. 

be found that the winding will have to 
be done from the outside edge of the ball, 
up the sloping sides toward the center. 
This will mean that in order that the 
two coils shall furnish a continuous 
winding in one direction when completed, 
the winding, because it must be done 
from the outside toward the center, will 
be in the opposite direction. The two 
coils are to be connected together in 
the center. 

If these coils oppose each other, the 
set will not work, and it is suggested 
that one investigate the winding of the 
rotor before the wire is stripped from it. 

In selecting the variometer, the or- 
dinary wooden type will best serve the 
purpose because the extra inductance is 
to be mounted on one side of it in such 
a manner that the rotor ball will par- 
tially enter it and the coil can be much 
easier fastened to the wooden type than 
to any of the standard bakelite vario- 
meters. 

Select a variometer which is wound 
with No. 22 wire. Others will work, 
but we want to keep all windings as close 
to the original specifications as possible. 
This special inductance is a coil wound 
upon a cardboard or bakelite tube S 

inches long and 3 1 -2 inches in diameter. 
A space of 1 -2 inch should be allowed 
on the end of the tube before the winding 
begins to make allowance for mounting 
it on the side of the variometer. This 
coil is also wound with No. 22 double 
silk insulated wire and contains 70 turns. 
Taps are brought out every 10th turn, 
which will give the coil two ends and six 
taps. Anchor these ends by means of 
two small holes punched or drilled 
through the tube, about 1 -4 of an inch 
apart and in line with the winding. 

Special attention must be paid to the 
direction of the winding, as it must be 
in the opposite direction to that of the 

Following the Circuit 
Without the refinements mentioned 

before, such as the switching arrange- 
ment for the extra condenser, the circuit 
may be traced as follows: from the aerial 
binding post to the top turn of the vario- 
coupler stator and through the switch 
and contacts to the ground. One end of 
the rotor is connected to one terminal 
of the inductance which is attached to 
the variometer and the other end of this 
inductance is connected through the 
grid condenser to the grid binding post 
on the socket. The six taps from this 
coil are connected to six switch contacts. 

The switch lever, which makes con- 
tact with these taps, is connected to 

(Turn te page 68) 
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Getting Distôrtlonless Reception 
IT IS indeed very interest- 

ing to observe how, as 
the months pass by, the 

attention of the entire radio 
public drifts from one thing to 
another in the matter of radio 

A PERFECT AMPLIFIER 
FOR AUDIO FREQUENCY WORK 

An Unusual Article 
By L. R. Felder reception. 

Not so long ago, I remember a very 
large proportion of the radio population 
were satisfied with their little crystal 
receivers. 

Suddenly the bulb came into promi- 
nence. The vacuum tube was in exis- 
tence all this time, but the radio public 
had not yet reached the tube stage. 
When this time came, they were satisfied 
with the single tube set which gave them 
several times the signal possibilities of the 
crystal set. Then followed various 
stages of evolution, bringing the one and 
two stage audio frequency amplifier, 
the stage in which the wave trap was 
employed for securing selectivity, that 
in which radio frequency stages were 
used for securing selectivity, and so on. 
From the point of view of selective recep- 
tion, we are at present in the super- 
heterodyne stage. The promising thing 
about this shifting of attention is that it is 
progressive; the attention of the radio 
public shifts always to the better things. 

The quality of reception does not 
depend entirely on the receiver, of course. 
If the broadcast transmitting station 
does not send out perfect material the 
best receiving set will not make the 
quality perfect. But as they have 
developed today, broadcast transmitting 
stations are considerably better than 
most receivers. The really good broad- 
cast stations transmit very excellent 
material. It therefore remains with the 
receiver to reproduce this good quality 
transmission into good quality reception. 

And to date the weak point in the 
radio receiver has been the audio fre- 
quency amplifier. While transformer 
coupled amplifiers give quite good re- 
sults, they are not perfect. They have 
the very big advantage that they give 
considerably more amplification than 
any other type of amplifier. But for 
those fastidious people who really desire 
distortionless reception, another type of 
amplifier must be employed, for iron core 
transformers inherently have a distorting 
tendency, even though it may not be 
very great. 

AS a result, the resistance coupled 
amplifier is beginning to come into 

favor. The resistance coupled amplifier 
is no new invention, though there may 
be some who would exploit it as such. 
Those who have been in the radio game 
for some years back know that resistance 
coupled amplification was in use during 
the war as radio frequency amplifiers 
at long wave lengths. It is now coming 
into its own as an audio frequency am- 
plifier and the principles underlying its 
operation are exactly the same as those 

Badel & Herbert) 

Above is a new type of resistance 
coupled amplifier that permits operation 
on low "B" battery voltage. It has just 
been perfected by J. W. Marshall of 
Philadelphia. Note the diode tubes 
which are used as resistances. 

underlying the operation of the radio 
frequency amplifier. 

The resistance coupled amplifier is 
the perfect amplifier; that is, when the 
amplifier is properly designed and built. 
It will be instructive to review briefly 
the principles of the resistance coupled 
amplifier to see why it is the perfect 
amplifier, after which the design con- 
stants of a suitable type of resistance 
amplifier will be given. 

AUOIQ 

VOLTAGE 

An amplifier always included 
a vacuum tube, for it is the 
tube itself that does the am- 
plifying. We must have some 
unit across which our ampli- 

fied voltage appears and which transmits 
this amplified voltage to the succeed- 
ing tube or to the phones or loud- 
speaker. This unit is called the coupling 
unit. Thus in Figure 1 we have the 
very familiar circuit of the one stage 
audio frequency transformer amplifier. 
The vacuum tube amplifies the voltage 
which is impressed on its grid. This 
amplified voltage appears across the 
transformer primary and secondary and 
is transmitted to the succeeding tube or 
loud speaker by the transformer secon- 
dary. 

In the same way a resistance coupled 
amplifier employs a coupling unit, only 
in this case the coupling unit is a resis- 
tance instead of a transformer. In Fig. 
2 we show a vacuum tube with a simple 
resistance R in its plate circuit. Sup- 
pose an audio frequency voltage is ap- 
plied to the grid of the tube. The tube 
will amplify this voltage because of its 
amplifying properties, and this amplified 
voltage will be developed within the tube 
itself. But we are not interested in the 
voltage inside of the tube; we are inter- 
ested in securing this voltage outside of 
the tube where we can use it. If the 
plate were open circuited, we would have 
nothing to draw oar voltage from. There 
is a voltage developed in the armature 
but there is nothing in the generator cir- 
cuit across which a voltage is secured. 
If a resistance is placed in the generator 
and the circuit is closed, a current will 
flow through it and there will be a volt- 
age drop across it which may be used. 

However, we are not merely interested 
in securing a voltage across this plate 
coupling resistance; we are primarily 
interested in securing a maximum am- 
plified voltage across it, so that our 
signal will be loudest. The magnitude 
of voltage secured across R of Fig. 2 

depends upon the value of this resistance 
compared to the tube resistance. The 
reason for this will be apparent from this 
simple analogy of the direct current 
generator of Fig. 3, in which is shown a 
generator and a resistance in series with 
it. Suppose this resistance is extremely 
small; let us say a short circuit on the 
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Figure 1. Showing the respective amplifying components of a standard cascade transformer coupled amplifying circuit as com- 
pared with the resistance coupled type of Figure 2. The resistance R in Figure 2 substitutes for the primary and secondary windings 
of the audio transformer shown in the first illustration. 
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generator. Since the external resistance 
is a short circuit, there can be no voltage 
drop across it, because all of the voltage 
drop is taken up by the resistance of 
the generator. Thus there appears no 
voltage outside of the generator. This 
conclusion is well known by all. Now 
suppose that the external resistance of 
the generator circuit is just smaller than 
the generator resistance itself. Then 
the entire voltage developed by the 
generator is divided between the genera- 
tor resistance and the external resistance, 
and since the external resistance is less 
than the generator resistance, it requires 
a smaller voltage across it to drive the 
given current through the circuit. Thus 
we will have voltage developed across 
the external resistance, but it will be 
small. Now suppose finally that the 
external resistance is very much greater 
than the generator resistance. The 
generated voltage has to divide itself 
between the generator resistance and 
external resistance. But since the ex- 
ternal resistance is so very much greater 
than the generator resistance most of 
the voltage will appear across the ex- 
ternal resistance and only a small part 
will be across the generator resistance. 
Thus most of the generated voltage 
appears now outside of the generator 
where it can be used. 

The Resistance Amplifier 
EXACTLY the same principle applies 

` to the resistance coupled amplifier. 
The grid voltage is amplified inside of 
the tube and the amplified voltage in- 
side of the tube sends a current through 
the tube and plate resistance R, Fig. 
2. If R is small compared to the tube 
resistance, most of the amplified voltage 
will be consumed inside of the tube 
itself and very little will appear outside 
where we can use it for working a loud 
speaker. Like the generator, although 
there is a voltage generated or developed 
inside of the tube, we are not able to 
avail ourselves of it because our circuit 
is not right. If R is made very much 
higher than the tube resistance, however, 
only a very small part of the voltage 
developed inside of the tube will be 
consumed by the tube itself, for most 
of it is required to drive current through 
the must higher external resistance R, 
and thus the amplified voltage is available 
across the resistance R. Thus the first 
important principle in the design of a 
resistance coupled amplifier is that the 
external coupling resistance must be 
very great compared to the internal 
resistance of the tube. In practice a 
value for R is chosen which is about 5 

times that of the tube resistance. 
Now, what is there about the resis- 

tance amplifier which makes it such a 
perfect amplifier? Suppose the resis- 
tance R is 100,000 ohms. Its resistance 
will be 100,000 ohms whether we measure 
it at 10 cycles or 10,000 cycles. The 
tube resistance is the same whether we 
measure it at 10 cycles or 10,000 cycles, 
assuming a given plate and grid voltage 
and filament current. No matter what 
the frequency is which we are amplify- 
ing, whether it is the low notes of a bass 
or the high ones of a coloratura soprano, 
the resistances remain the same, and 

therefore the amplification remains the 
same. Thus the resistance amplifies all 
frequencies alike. 

The plate resistances R are the coupling 
resistances across which the amplified 
voltages appear and which transfer these 
voltages to the succeeding tubes. As 
explained before, these resistances must 
be high compared to the tube resistance. 
The voltage which appears across these 
resistances is applied to the grid of the 
following amplifier tube through a stop- 
ping condenser. This stopping conden- 
ser serves the purpose of preventing 
the positive voltage of the plate battery 
from getting on the grid of the amplifier 
tube. Any condenser which will stop 
the plate battery voltage from getting 
on the grid will not do. For the am- 
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FIGS 
Figure 3. A simple analogy of the 

principle of the resistance coupled am- 
plifier. By properly applying the most 
efficient value of resistance across the 
generator terminals, the greatest current 
is effected across R. 

plified audio frequency voltage which 
appears across R is applied to the follow- 
ing grid through the condenser C, which 
has a reactance depending upon the 
frequency. If the condenser is too small, 
it will have a very high reactance and a 
large part of the audio frequency voltage 
will be consumed across the condenser 
and will not be applied to the grid there- 
fore, thus causing a loss in amplification. 
The condenser should therefore be large 
enough to prevent any appreciable loss 
of audio voltage. 

The grids of the amplifier tubes are 
biased with a "C" battery through a 
grid leak "r ". The biasing potential has 
the effect of producing first distortion - 
less amplification because it enables 
working the vacuum tube on the straight 
portion of its characteristic curve, and, 
second, it helps battery economy, for 
it limits the plate current. This is 
accomplished without any loss of am- 
plification. 

Values to Consider 
IN the actual construction of a two 

stage resistance coupled amplifier, 
the following values will be found to 
be the best. The vacuum tubes now 
obtainable, such as the C -301 A, UV199 
and so on, all have approximately 20,- 
000 ohms resistance. The plate coupl- 
ing resistance should therefore be about 
100,000 ohms. The resistances come 
in standards values such as 48,000 ohms, 
96,000 ohms. The 96,000 ohm unit is 
entirely satisfactory. The resistance 
does not change in value and most 
important of all it is quiet and will not 
develop noise as some others do. The 
stopping condenser should be at least 

1 microfarad, and should be capable of 
withstanding the full amount of the 
"B" battery potential. If higher values 
of condensers are available, say 2 micro - 
farads, they should be used, as then the 
reactive drop across the condenser will 
be still less and practically all of the 
amplified voltage will be impressed on 
the grid of the succeeding tube. The 
usual type of grid leak employed in all 
receiver construction may be used here, 
and the value should be much greater 
than the plate coupling resistance. It 
should be not less than 1 -2 megohm. 1 -2 
to 1 megohm will be found satisfactory. 
As to the biasing potential on the grids, 
this depends upon the plate voltage used. 
If 110 volts are used on the plates of 
the larger tubes such as the C -301A 7 
to 9 volts will be found necessary. In 
case smaller voltages are used the grid 
bias should be reduced proportionately. 

A resistance amplifier constructed 
along the above lines, using the given 
constants, will function properly without 
any trouble. Approximately the full 
amplification of the tube will be secured. 
This is less than that secured by audio 
frequency transformer coupled amplifiers, 
for the reason that in the latter case the 
transformers themselves amplify con- 
siderably due to their step up ratio. 
For this reason it will be found that it 
will take about three stages of resistance 
coupling amplification to equal the vol- 
ume output of twq stages of audio fre- 
quency transformer amplification. There 
will not be a very great difference in 
cost, for two good audio transformers 
cost about as much as the additional 
tube and the coupling resistances to- 
gether. 

In constructing a three stage or even 
two stage resistance coupled amplifier, 
the following refinement will be found to 
contribute to securing good quality. As 
everyone knows, the loud speaker is a 
source of weakness in every receiver. 
It is as much responsible for distortion 
as any other element in radio broad- 
casting. One of the things tending to 
increase this distortion is the presence 
of direct current through the loud speaker 
magnet windings. The direct current 
produces saturation and distortion re- 
sults. 

Inasmuch as the plate potential of a 
resistance coupled amplifier has to be 
applied to the plates through an ex- 
tremely high resistance, it will be evi- 
dent the entire plate potential will not 
be effective. It will be found necessary 
to employ high plate batteries from 110 
volts to 150 volts in order to secure 
the desired amplification. This is be- 
cause the high plate resistance takes 
most of the "B" battery drop. The 
life of the plate batteries will be much 
greater than in any other type of set 
for the drain on it will be exceedingly 
small. 

The disadvantage of using such high 
"B" battery voltages may be overcome 
in another type of distortionless am- 
plifier of which not so much is heard; 
namely the reactance coupled amplifier. 
When properly constructed this is practi- 
cally as distortion free as the resistance 
amplifier, and details of this will be given 
in a later paper. 
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Uniting VOICI -: and ACTIO\ 

At the right is a 
coast guard pa- 
trol boat equip- 
ped with a loud 
speaker that car- 
ries orders, an- 
nouncements and 
entertainment to 
thousands assem- 
bled on the Po- 
tomac to witness 
a water pageant. 

Ry ARMSTRONG PERRY 

Synchronization of Sound and Action Must be Perfect 
or the Most Serious f ;'vent willBecome aFarce- Eastern 
Mart Has Device to Annul Divorce of Voice and Action 

AFTER 
the phonograph had made 

it possible to hear a distant or 
even a deceased person, but not 

to see him, and after the motion picture 
had made it possible to see a distant 
person but not to hear him, thus divorc- 
ing voice and action, inventors turned 
their attention to the problem of produc- 
ing a device that would make it possible 
to see and to hear at the same time any 
person whose voice and action had been 
recorded. 

There was a near- success when some- 
one devised a system whereby a motion 
picture projector in the rear of a theater 
could be connected mechanically with a 
phonograph in the front of the house. 
With a new film and a perfect start, 
these "talking movies" ran along smooth- 
ly, barring accidents; but after the in- 
evitable breaks in the film had occurred, 
after the leader and tail -piece had been 
damaged by long use and emergency 
repairs had been made by operators of 
various degrees of skill, the voice and 
the action began going their separate 
ways without regard for co- operation. 
The most serious tragedy became a 
comedy, because a word fitly spoken 
so often came at a time when the mouth 

Pictures by the Author 

that was supposed to be speaking it was 
otherwise engaged. 

After several attempts to make the 
movies talk had been abandoned, radio 
broadcasting appeared, making it pos- 
sible for any number of audiences to 
hear a speaker at a distance while he was 
speaking, but not to see him. C. A. 
Hoxie then brought out his Pallophoto- 
phone, and Dr. DeForest his Phono- 
films, which show to an audience a man 
in motion and let it hear what he said, 
but not at the time he makes his motions 
and does the speaking. With these sys- 
tems, motion and sound must first be 
recorded and then reproduced, and this 
is true also of DeForest's latest system, 
which uses his thermophone and pho- 
tographic process. 

A New Method 
F. JENKINS promised something 

. better; namely: that he would make 
it possible to transmit actual scenes by 
radio, right while they were taking place. 
This, combined with broadcasting, would 
make a radio fan a witness of the distant 

scene while it was being enacted. Mr. 
Jenkins already is transmitting still 
pictures and, in laboratory tests over 
short distances, motions of the hand and 
other small objects. Although some 
physicists say that his ultimate goal is 
unobtainable, the lay mind remains open 
to conviction. In the meantime the 
race to be the first to show the world 
and make it hear persons who are some- 
where else goes merrily on. 

Among those who are working on the 
problem is Marcus C. Hopkins of the 
Hopkins Laboratories in Washington, 
D. C. Mr. Hopkins worked with East- 
man and Edison in years gone by. Ile 
understands the operations of light, 
sound and radio so far as they have been 
determined. It was his amplifier, mounted 
on the roof of Keith's Theater during 
Shrine Week in the National Capital, 
that projected speech and music brought 
in by radio from various parts of the 
country so that it was heard distinctly 
and with satisfying quality above the 
roar of the city's traffic as far away as 
the corner of K Street and Connecticut 
Avenue, half -a -mile away. In a quiet 
rural district this loud speaker has been 
heard over distances of from two to fil,;, 
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miles. Its secret is that it maintains the 
true form of the sound wave and sends 
it forth in such fashion that it is not 
dissipated as sound waves are when 
projected from poorly designed horns. 
The United States Coast Guard used 
one of these loud speakers in controlling 
river traffic on the Potomac and giving 
announcements during Shrine Week. It 
carried like a fog horn, though with a 
much more pleasing tone. 

Mr. Hopkins has invented a syn- 
chronizer which, connected between a 
phonograph and a motion picture camera 
or projector, insures the perfect co- 
ordination of record and film, either 
when they are being made or when they 
are being projected. It has an applica- 
tion to radio also. 

This synchronizer includes a rheostat 
of about 27 points with a total resistance 
of about 80 ohms. The rheostat is 
operated by the motion picture machine 
and controls the motor that runs the 
machine. Motion picture cameras and 
projectors usually have detachable 
handles, used only when the machines 
are operated by hand. When a pro- 
jector or camera is operated by an electric 
motor, a practice common in the case 
of the projector, the handle may be de- 
tached and a universal shaft attached 
in its place, connecting the motion - 
picture apparatus with the rheostat of 
the synchronizer. 

How It Works 
THE synchronizer rheostat has a com- 

mutator. To this is applied a brush, 
operated by the motor of the phonograph. 
As the brush advances it cuts out re- 
sistance, and if retarded it adds re- 
sistance. 

The motion -picture machine, the syn- 
chronizer and the phonograph being 
connected, the apparatus is started by 
placing the phonograph needle on a 
certain point, previously marked at the 
beginning of the record, and turning on 
the motor. 

The moment the phonograph motor 
starts, it turns the brush ahead on the 
commutator of the rheostat, cuts out 
resistance and sets in operation the motor 
of the motion -picture machine. When 
the motor of the picture machine starts, 
it turns the commutator of the syn- 
chronizer. When the moving picture 
and the speech that accompanies it are 
perfectly synchronized, the rheostat com- 
mutator and the brush go around to- 
gether, the brush remaining constantly 
on one segment of the commutator. 
When the motion -picture machine tends 
to move more rapidly than the phono- 
graph, the commutator is advanced so 
that the brush makes a contact with a 
segment behind the one with which it 
has been traveling. This adds resistance 
and retards the motion -picture motor. 
When the phonograph tends to exceed 
the speed of the motion -picture motor, 
it advances the brush and accelerates 
the motor. The phonograph can be 
speeded up or down and the synchronizer 
will keep the motion -picture machine 
accurately with it. 

The greatest variation in synchroniza- 
tion observed in the many tests that 
have been made is but twelve degrees 

on the commutator, which represents 
half of a picture on the film. As there 
are sixteen separate photographs to each 
foot of film, and each foot of film passes 
the projecting lens in one second, this 
variation is by one -thirty -second of a 
second between voice and action as ob- 
served by the audience. Four times that 
amount of time is required to make an 
impression on the retina of the eye, so 
the synchronization is perfect for all 
practical purposes. 

If anything goes wrong, such as an 
interruption of the electric current, a 
device on the commutator automatically 
lifts the brush and stops the picture 
motor, which cannot be started again 
until the operator replaces the brush on 
the commutator. 

The rheostat of the synchronizer works 
in conjunction with that which is a part 
of the equipment of the motion -picture 
projector. If resistance is increased or 
diminished by adjusting the latter, the 
synchronizer automatically adjusts its 
resistance to meet the new condition. 

Its Limitations Seen 
MONOGRAPH speech and music at 
its ordinary volume is useless in 

modern auditoriums where motion pic- 

M. L. Hopkins, noted inventor of Washington, 
D. C., is shown above. He has just perfected a 
synchronizer which, after being connected between 
a phonograph and a movie camera, insures co- 
ordination of voice and actual vision. 

tures are shown, and Mr. Hopkins has 
not developed bis synchronizer with the 
idea of shooting sound out of the motion - 
picture booth.. His horn has an electrical 
device at the small end that is operated 
through electron tubes. With a radio 
set it is a loud- speaker; with a phono- 
graph it is an amplifier of the energy 
transferred from the motor through the 
record to the needle and diaphragm. 
The horn can be placed on the stage, 
the tubes and batteries at any convenient 
place, and the whole sound amplifying 
system operated in perfect synchroniza- 
tion with the motion -picture machine 
through the device in the booth. Elec- 
trical connections can be made through 
an ordinary pair of telephone or bell 

wires. The picture machine and the 
phonograph can be started from the 
stage. The synchronizer requires no 
more space than the phonograph motor. 
It can be assembled with the phonograph 
in the same cabinet. The universal 
shaft makes it unnecessary to line up 
the phonograph with the motion -picture 
machine. All that is necessary is that 
they shall be somewhere near each other. 
The connection can be made in a second. 

The day when we shall both see and 
hear what is going on at a distance, while 
it is happening, may be yet far off. 
Experts who admit its possibility have 
made predictions placing it from ten to 
twenty years in the future, although no 
one can tell how soon it may come. The 
next best thing is to see and hear, simul- 
taneously, some interesting event that 
has been recorded as it was transpirinv. 
The Hopkins synchronizer makes this 
possible. 

The Hoxie and DeForest systems of 
photographing sound on motion -picture 
film, at the same time action is being 
recorded on the same film, appear to 
have some advantages over the Hopkins 
synchronizer. They have disadvantages 
also. Special apparatus for recording 
and reproducing is required, whereas 
the Hopkins device utilizes standard 
apparatus that is already in use through- 
out the world. It has yet to be demon- 
strated that the tiny minors and the 
lamps used in recording sound photo- 
graphically will take in the complex 
sounds that, for example, help to make 
a baseball game enjoyable. Sensitive 
microphone pick -ups, connected by wires 
to amplifying apparatus located at any 
convenient point, and through that to a 
phonograph record cutter synchronized 
with a moving -picture camera that was 
filming the scene, probably would give 
better results. Phonograph records we 
know can be broadcast by radio. If 
motion pictures ever can be transmitted 
and received by radio, synchronized 
phonograph records can go through the 
ether with them. 

While a presidential candidate is mak- 
ing a speech before a visible audience, 
and the same speech is being sent broad- 
cast to an invisible audience, a motion - 
picture camera and a synchronized 
phonograph recorder can catch every 
tone and gesture to be reproduced later. 

IN THE recording of history, this 
synchronizer may play a highly im- 

portant part. Desirable as it may be 
for everyone to keep himself in touch 
with the events of the day, it is even more 
important that truly great occasions 
should be preserved in visible and audible 
form for the generations that are to 
follow. Written history, inaccurate as 
it often has been, has guided all who have 
striven to lead humanity upward. His- 
tory recorded in such fashion that it 
can be repeated before the eyes of future 
leaders, as vividly as when it occurred, 
with all the movements, sounds and even 
colors that characterized the event when 
it took its place in the annals of Mankind, 
will make an impression that could not 
be produced by books, still pictures or 
any other medium of the age that is 
passing. 
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TWO YEARS 
ago there was 
practically no 

information avail- 
able to the public on 
the super- heterodyne 
receiving sys- 
tem other than that 
given in textbooks, 
and that of a purely 
theoretical nature. 
Then suddenly the 
super rushed in to 
its well- deserved and 
ever -increasing pop- 
ularity and with it 
rushed many manu- 
facturers, all eager 
and intent upon pro- 
ducing equipment 
suitable for super- 
heterodyne use with 
the least possible de- 
lay, in order that 
they might take ad- 
vantage of the pheno- 
menal business in this 
field. 

The result was 
nothing more than 
what might be ex- 
pected -the adap- 
tion -and in many 
cases an extremely 
crude adaption -of 
existing equipment 
which could be made 
with existing manu- 
facturing facilities in- 
to a form believed 
to be suitable for 
super use. This 
was most noticeable 
in the case cf the 
intermediate fre- 
quency transformers and the oscillator 
couplers marketed and heralded as being 
perfection themselves; given into the 
hands of radio enthusiasts by the Al- 
mighty himself. 

To deal with the oscillator coupler at 
this moment would he futile, since its 
requirements have already been gone 
over in the public press. Therefore, 
let us suffice it to say That it should be 
small and compact, suitable for use with 
any standard tube to produce with the 
minimum of in -put power a uniform out- 
put from which harmonics have been 
suppressed as far as possible. 

The Heart of the System 
IT is not so simple with intermediate 

frequency transformers, for the in- 
termediate amplifier of the super- hetero- 
dyne is the heart of the system, and like 
all important things, has provoked ex- 
tensive controversy on the most suitable 
method of effecting the desired amplifica- 
tion. Yet we still read advertisements 
of manufacturers who believe themselves 
to be in the pre -super days, advertising 
intermediate transformers covering wave 
length ranges of a few thousand to 
twenty or twenty -five thousand meters, 
apparently blissfully unaware that this is 
not required for a good super amplifier. 

And in the case of practically no trans- 
former are any figures given as to the 
approximate voltage amplification that 
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standard transform- 
ers may be seen by 
referring to the curves 
in the accompany- 
ing figure. Curve 
C represents a widely 
advertised 30 KC 
transformer. It will 
be noticed that the 
amplification obtain- 
ed is quite poor - 
only about equiva- 
lent to what may be 
expected from stand- 
ard air core trans - 

JAOO° formers, and that its 
best operating point 
is at 7500 meters or 
40 KC as against 
the 30 KC or 10,000 
meters advertised for 
it. This is an un- 
satisfactory type of 
transformer, since it 
has no very sharp 
hump, and the am- 
plification obtained is 
not good. Its great 
advantage is its ex- 
treme stability. 

CURVE D illus- 
trates another 

transformer for which 
no peak is advertised. 

to It is interesting to 
note that it has two 
peaks, one at about 
38 KC, the other at 
30 KC, probably due 
to the step -up ratio 
employed. The 
amplification here is 
quite good, the dis- 
advantage being the 
double peak and the 

tendency of the higher peak to drop 
off slowly into the audio frequency 
range. This would mean that the 
system would amplify a good deal of 
noise which would have to be eliminated 
by the use of an excessively sharp filter 
which would in turn effect the quality of 
reproduction on broadcast signals. 

The ideal transformers curve is that 
shown at B, which operates at about 
40 KC. The top of this curve is coin - 
paratively flat and it is evident that it 
embraces a wide enough band so that 
it will transmit undistorted speech; yet 
it is not too sharp. This transformer, 
despite the fact that it is the best of 
the lot from the viewpoint of selectivity, 
gives better amplification than any of the 
other types. 

What Tubes Give 
These three curves were taken be- 

tween UV 201 -A tubes at 45 volts plate 
potential. Curve A, the same trans- 
former as B, indicates what may be 
expected with UV 199 tubes. The 
amplification has dròpped off con- 
siderably and the frequency has arisen 
so that the peak is at 45 KC. 

If all transformer manufacturers 
would publish figures such as these, 
which are at best of a comparative na- 
ture, the fan would have no difficulty in 
determining just which transformer was 
best suited to his particular requirements. 

WAVEL ENfrTH iP 

The voltage amplification curves on three standard intermediate frequency 
transformers. Curve B shows a decided peak, between seven and eight thousand 
meters. The voltage amplification factor is 53 at that wave length. 

may be obtained per stage with it, in 
conjunction with different tubes and 
with varying numbers of stages. Little 
mention is made of the best peak of 
the iron core transformers, as apparently 
there is a desire not to admit the fact 
that the transformers have such a thing 
as peaks. And as for stability, the 
manufacturers who mention how nega- 
tive the tube grids used with their 
transformers may be run without oscilla- 
tion -well, they may be numbered upon 
the fingers of one hand. 

The writer is not here concerned with 
air core intermediate transformers, for 
it is generally accepted by authorities 
that iron core transformers operating at 
comparatively long waves are very 
much more satisfactory under practical 
operating conditions than air core trans- 
formers with their attendant difficulties; 
difficulty of peaking stages at the same 
wave length, poor stability, poor selec- 
tivity when not peaked, and poor voltage 
amplification as compared with good 
iron core transformers. 

Good Amplification 
What is desired in the intermediate 

amplifier, and consequently in the in- 
termediate transformers, is good am- 
plification, selectivity sufficient to elimi- 
nate unwanted signals, yet not to distort 
speech, and stability when cascaded. 
Just what may be expected from three 
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It is supposed that a " Heavy -side 
layer" as illustrated in the diagram above 
is responsible for the fading of signals, 
as well as their propagation along the 
surface of the earth. When this layer 
absorbs signals, we have fading. 

THE business of answering ques- 
tions for radio beginners is indeed 
a difficult task for any radio man 

whether he is an expert or not. In order 
to give a correct and specific answer to 
a question, it is really necessary to know 
joist how much about radio the questioner 
knows, in order that the query may be 
made plain and without an excess of 
explanation leading up to the actual 
answer to the problem asked. 

Invariably, when a question is asked 
by an absolute greenhorn in radio, the 
one answering the person must give 
him a general idea of the rudiments of 
radio, with regard to various branches 
of the art; its development and its 
present standing. Theories must be 
expounded in order to make the beginner 
understand the question he is asking. 
All of which, we are sure, is a tiring and 
hopeless task, when one considers the 
tremendous influx of new radio bugs 
into the game. 

In order to do our part to alleviate 
this "radio question -asking game," 
we are publishing a series of questions 
dealing with the beginner's viewpoint 
of radio. Those who find themselves 
innoculated with the "radio fever" 
should arm themselves with the knowl- 
edge of the answers to the questions 
printed in this department from time 
to time, in order to keep from incurring 
the wrath and ill- treatment of not -too- 
courteous radio men who have just 
about talked themselves to death answer- 
ing questions similar to the ones we are 
answering herewith. 

Opening the 

LESSONS FOR 
The answers are brief but complete, 

and are reliable and accurate. The 
first thirty -five of these questions were 
published in the October issue, and 
should be referred to before reading the 
following. 

What is it that keeps you from hearing 
every station that is transmitting when 
you listen in on your radio set; how are 
the stations kept separate? 

Every station broadcasting sends out 
signals on a certain wave length allotted 
by the Department of Commerce. This 
wave length can be compared to a num- 
ber in common telephone work. In 
telephony when you call for a certain 
number, the proper connections must 
be made before you can talk or hear 
the party you wish to call. Similarly 
in radio, you must make the proper 
adjustments in your receiver so that it 
will respond to certain number of waves 
or cycles per second. When you tune 
or adjust your receiver, it will (if it is a 
good set) respond to one wave length 
only. In this manner you can select the 
station you want by knowing the wave 
of that station, and tuning your receiver 
to that wave. When the adjustment 
is properly made, the set is said to be 
"tuned" to the station or in "resonance." 

What instruments are used to deter- 
mine the wave length of the receiver I am 
using; how do you make a unit that has 
this power of selecting or responding to 
certain waves? 

The simplest way to explain the 
pheonomena of tuning or resonance 
can be made by reference to Figure 2. 
In this illustration you have what is 
called a "simple oscillatory circuit." 
This circuit is made up of nothing more 
than a coil of a certain number of turns 
of wire and a condenser. Either the 
coil or condenser should be variable or 
both. When the coil (shown as a fixed 

By EDMUND 
number of turns) is shunted across the 
terminals of a variable condenser, this 
unit has the property of being able to 
respond to certain frequencies or wave 
lengths. By changing the position of 
the plates in the variable condenser, 
you change the tune or wave length of 
the circuit. The more condenser plate 
area you use, the higher the wave 
length will be and the lower the fre- 
quency. When the two terminals of the 
condenser are connected to some detect- 
ing apparatus (an apparatus that makes 
it possible to hear radio waves) and the 
oscillatory circuit is coupled to an 
antenna with another coil, you can 
select certain waves or frequencies with 
this oscillatory circuit, and deliver the 
one you select to the detecting apparatus 
for changing into sound waves. 

Can a tube filament be damaged in any 
other way than through "burning out "? 

Yes. Filaments are sometimes broken 
by jar through careless handling. The 
manufacturer does not accept respon- 
sibility for such breakage. 

Can I tell anything about the quality 
of the tube by the color of the glass? 

No. In the process of manufacturing, 
the tubes seem to take on different 
colors. This is no indication whatever 
of the quality of the tube. Some are 
silver, others are a mottled blue and 
brown and others are a reddish color. 

Can some tubes be used only with 
storage batteries and other tubes only 
with dry batteries? 

Any tube can be used with any source 
of current. The expression "dry battery 
tube" refers to tubes like WD -12 and 
UV -199, which consume such a low 
rate of current that they may be economi- 
cally used with dry cells. The same 
tubes are frequently used with storage 
batteries, although you must be care- 
ful to apply only the voltage specified 
for that particular type of tube. The 
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When the set as shown is tuned to Station A, the signals from that station enter the 
detector C and are changed to sound waves. Waves from Station B pass through the set 
unchanged, and go off to the ground without being converted into sound, because the set 
is not in resonance with that frequency. 
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Door to Radio 

THE BEGINNER 
H. EITEL 
only reason that tubes like UV -200 and 
201 -A are not used with dry cells is that 
their current consumption is so high 
that dry cells used with them would 
last only a very short time. 

Are the so- called "storage battery tubes" 
superior to the "dry battery tubes "? 

Yes, from the point of view of relia- 
bility, clarity, and volume. 

How long should a tube last? 
This is a question that no one can 

answer. Tubes sometimes give service 
for years, but in such cases they have 
been operated with extreme care and 
intelligence. 

Do not burn your tubes any brighter 
than is necessary. The most sensitive 
point of most tubes is considerably 
below the maximum point of brilliancy. 
To burn the tube brighter than this does 
not improve results, but it does decrease 
the life of the tube, because it boils the 
electrons off the filament. If you have 
done this by giving the tube an over- 
charge, burn it at a low heat for ten to 
twenty minutes, or longer if necessary, 
and you may very likely be able to bring 
electrons from inside the filament to its 
surface, and therefore restore it. 

Tuning and Interference. 
What makes my set howl? 
First, are you sure that the howling 

complained of is within your Own set? 
Have you learned to distinguish the 
howling of an oscillating tube in your 
own set and the howling that comes 
from the neighboring radio set? 

The only howling noise that can come 
from your own set is due to the oscil- 
lation of one or more of your tubes. 
If you have a regenerative set you may 
be advancing the regeneration dial too 
far from the zero point. Be careful about 
this. Remember that the oscillation 
of your tubes not only prevents your 
hearing anything but it sets up an 

interference very disagreeable to your 
neighbors. The point of greatest sensitiv- 
ity and volume comes before you reach 
the oscillating point. Learn from exper- 
ience how far you can go in turning 
your regeneration dial. 

What can I do to overcome howls and 
whistles that are not caused by the oscil- 
lation of my own tubes? 

The only thing you can do is first to 
learn the proper tuning yourself and 
then teach your neighbor how to tune 
his set properly. Inter -set interference 
is one of the biggest problems in the 
radio world today. It is receiving the 
combined attention of the world's great- 
est radio experts. If regenerative sets 
were prohibited unless a stage of radio 
frequency or at least a periodic prim- 
ary plus a secondary were used, such 
interferences would soon be nil. Until 
then we must depend on the radio public 
being educated to tune their sets with- 
out disturbing their neighbors. After 
all when you think of the wonderful 
things that radio has accomplished you 
should not let a few little squeals spoil 
the enjoyment you can get out of it. 

What can I do to eliminate interference 
from code stations? 

There is absolutely no set that will 
tune out all codes. 

There are still some commercial code 
stations and ships using wave lengths 
within the broadcasting band. The 
Government radio authorities are deal- 
ing with this subject as rapidly as they 
can. In a short time it will undoubtedly 
be done away with. 

At certain settings I get a disagreeable 
humming, buzzing noise, or a noise that 
sounds like a spark -set operator holding 
down his key. What can I do to elim- 
inate it? 

Unfortunately nothing. Keep away 
for the time being from a wave length 
on which this interference is trouble- 
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The secondary or oscillatory circuit is the part of the set which accomplishes the action 
of selecting the desired stations. The impulse or wave is transferred to the main tuning 
coil by induction and surges back and forth as indicated in the circuit shown in black. 
The current of a pulsating direct nature is converted by the phones to mechanical enegy. 
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Many beginners are at a loss to know 
why it is sometimes impossible to receive 
stations from certain directions. The 
illustration offers one explanation of this 
difficulty. 

some. You may be close to a high - 
power transmission line. You may 
have a leaky transformer in your vicinity. 
If there are any electric motors in your 
neighborhood the interference may come 
from them. A "static" machine in a 
physician's office blocks any may be 
responsible. Even some fault in the 
electric wiring of our own home may 
set up what is known as the "60 cycle 
hum" or "A. C. Hum." 

At what range should I be able to receive 
satisfactorily on a loud speaker? 

So many things enter into this subject 
that it is impossible to give any definite 
answer. Broadcasting stations vary in 
power from 50 watts to 1000 watts. 
Many of the smaller stations are not 
expected to reach out more than a dist- 
ance of a few miles. Remember, too, 
that atmospheric conditions, which are 
not fully understood even by expert 
engineers, will sometimes prevent your 
receiving a station that you get very 
easily at other times. These matters 
are being given a great deal of attention 
by the Government Radio authorities. 

The U. S. Government once sent a 
corps of engineers to see if they could 
determine why operators in Duluth, 
Minnesota, were unable to receive broad- 
casting from the Twin Cities, only 150 
miles away. The experts of the West- 
inghouse Electric Manufacturing Coin - 
pany spent a great deal of time trying 
to determine why operators in Mil- 
waukee could not get powerful KYW 
station in Chicago, only 80 miles away. 
There was a time when a commercial 
stations in Cincinnati could not reach 

(Tnrn to page 77) 
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Plot were 

Exposed by 
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Sleuth 

By 
FRANK HONEYWELL 

CHAPTER I. 

"CHRISTOPHER CATWHISKER! 
What's that ?" 

Sidney Cash was alone in the 
house, tuning, tuning, tuning. He had 
listened to several numbers which 
to him were tiresome radio programs and 
was now trying to find something in the 
air to afford him relief from his loneliness. 
His father and his mother had gone to 
the opera and he had been left alone to 
receive a long distance telephone call 
relative to an out -of -town real estate 
deal in which the family was interested. 

The call had come and Sid had taken 
the message. But it was too late for him 
to think of going out for any evening 
entertainment; so he sought to enliven 
the monotony of the pulseless night by 
magic twists of the dials and knobs of his 
radio. 

What had startled him was a single 
sentence announcing a news bulletin 
from one of the local metropolitan news- 
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That night, at the appointed time, the charge in the birdhouse exploded. 
Wellman was thrown from the south end of the porch by the impact 
birdhouse was "blown to smithereens" and several windows in the Wellman residence 
were shattered. 

Mr. 
the 

paper broadcasting stations; and in that 
sentence was the name of his prospective 
grandfather -in -law, sometimes spoken of, 
perhaps inaccurately, as a multimillion- 
aire. 

"Sensational attempt to blackmail 
Arthur P. Wellman, wealthy resident of 
Glen Forest," the announcer "head- 
lined." 

SID had stumbled onto this sensation 
and held to it carefully. The broad- 

caster continued: 
"About a week ago a millionaire 

resident of Glen Forest, a suburb of this 
city, received a letter demanding from 
him $100,000 and threatening him with 
death if he failed to comply with the 

demand. This millionaire is Arthur P. 
Wellman, former member of the legis- 
lature and until his retirement about a 
year ago a leading figure in the rubber 
industry. The letter read in part as 
follows: 

" `One hundred thousand dollars is a 
large demand, and we do not expect you 
to pay it without some education on the 
subject. Our first lesson will be given 
at 7 o'clock on Tuesday night of next 
week. A violent explosion will then 
take place in your garden, and you will 
not be able to determine its source. We 
merely wish to prove to you that we can 
cause a deadly explosion at any point 
-in the air, in your house, in your 
garage. After you have witnessed a few 
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demonstrations of our power, you will 
realize the truth of our assertion that 
we can cause an explosion in your body 
and blow you to atoms. 

" 'You will have three weeks in which 
to get $100,000 in $100 bills together. 
Another letter will follow, telling you 
how to deliver the money to us. 

The First Warning 
"'On Wednesday night, at 22 minutes 

and 31 seconds after 9, a second explo- 
sion will occur 15 feet in the air and 100 
feet from your house. If you will take 
the trouble to station yourself at the 
south end of your front porch, you will 
witness the explosion at precisely the 
time and place here indicated.' 

"That is the end of the letter," con- 
tinued the broadcaster. "It is signed 
with the initials 'R. D.' 

"Tonight was the Tuesday night set 
for the first explosion. It took place as 
per schedule and was also seen by Well - 
man's grandson, Harry Raymond, 16 
years old. It hollowed out a crater -like 
hole twelve feet in diameter in the garden. 

"Read the TIMES tomorrow morning. 
This newspaper will carry complete 
story and pictures of this remarkable 
affair." 

Sid released a long pent -up breath. 
"That is Ruth's grandfather, and the 

boy who saw the explosion is her 
brother," flashed through his mind. 

Five minutes later he succeeded in 
getting Ruth on the telephone. Yes, 
she knew all about it. She lived only a 
block from her grandfather and had 
been over there and seen the blackmail 
letter and the hole in the ground. 

"What do you say to my laying off 
work tomorrow and seeing what I can 
do toward solving the mystery ?" the 
young man asked. "I had some exper- 
ience in investigation work in France, 
you know." 

"That would be fine," she replied. 
"I'm sure grandfather would like it." 

A little retrospection is here needful. 
Sidney Cash had not forgotten his radio 
amateur days, although they were now 
memories of several years past. He had 
met "in the ether" the girl he was about 
to marry. She lived about a mile from 
his home. His friend, Hugh Dodge, 
had arranged the introduction by radio, 
and it was handled by radio in every 
respect. The two boys were then college 
chums. 

Several months later their education 
was interrupted by the World War, and 
after the armistice Sid finished his college 
course, meanwhile keeping up his court- 
ship with the unwavering hopefulness 
of youth. Hugh was buried in France, 
the victim of an "accident" in the air 
service. Sid felt certain that his friend's 
death was due to a treacherous shot in 
the air by a comrade, Lawrence Vickers, 
who was known to be a jealous rival of 
Hugh, but the suspicion could not be 
proved. Vickers lived in the city several 
miles from the Dodge home. 

Sid was now struggling for a start in 
life, planning to be married as soon as 
that start wis satisfactory to him and to 
Ruth. He was somewhat embarrassed 
and perhaps a little handicapped by the 
fact that Ruth's grandfather had in- 

dicated that he might disinherit her or will 
her a comparatively insignificant legacy 
if she insisted on marrying a man with 
only a moderate business outlook. How- 
ever, the aged millionaire had indicated 
no personal dislike for young Cash, 
except for the fact that the latter held 
only a clerical position in an insurance 
office. 

CHAPTER II 
The Bird -House Clew 

NEXT morning Sid obtained leave 
of absence from his employer by 

telephone and then went with Ruth to 
her grandfather's home. Mr. Wellman, 
who was in his seventies and had lost 
a good deal of the vigor of youth, ex- 
hibited unwonted animation at the 
proposal of his granddaughter's fiance 
to help him in his nerve -straining quan- 
dary, and received the young man more 
graciously than he had ever received him 
before. 

Sid examined the letter and the hole 
in the ground. Then he returned to 
the front porch, speculatively taking the 
position at the South end which was 
suggested in the blackmail missive. 

"Mother of Vinegar " he exclaimed 
suddenly, for the idea that came to him 
was funny enough to revive some of the 
facetiousness of younger years. 

"What is it, Sidney ?" inquired Ruth, 
who stood near, making a wry face at 
his sour expression. 

"See that bird house there ?" returned 
the young investigator. "How far is 
it from the house ?" 

"About a hundred feet," the girl 
replied. 

"Yes, and how high up on that pole 
is it ?" 

"Twelve feet." 
"No, fifteen. Is there a ladder here? 

Yes, there's one out by the garage. I'm 
going to peep into that bird house." 

Three minutes later he had set the 
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"Christopher Catwhiskerl What's 
that ?" he ejaculated. What had startled 
him was a single sentence announcing a 
news bulletin from one of the local metro- 
politan stations; and in that sentence was 
the name of his prospective grandfather - 
in -law, sometimes spoken of as a multi- 
millionaire. 

ladder up against the sturdy, well-, 
anchored pole "foundation" of the bird 
house and was ascending it rapidly: 
Young Harry and his grandfather now 
appeared on the scene and watched the 
proceeding, eagerly on the part of the 
boy, curiously on the part of the man. 

The Mysterious Package 
Arrived at the top of the ladder, Sid 

reached one hand into the bird house 
and, after a little feeling about, brought 
out a tin can four inches deep and three 
inches in diameter and labeled "baking 
powder." Then he descended to the 
ground. 

"Did you know that was up there ?" 
he asked, addressing all present. 

All denied such knowledge. 
"Well, I haven't opened it yet, but I 

bet I can tell you what is in it -not 
baking powder but plain melnite. See 
if I'm not right." 

He took the lid off the can, and, sure 
enough, his divination was correct. 
It was half full of a fine white solid 
familiar to the ammunition manufac- 
turers of the recent war. Mr. Wellman 
looked as if ready to hand his prospective 
grandson -in -law a legacy ante -mortem. 

"I'm going to solve this mystery," 
the young man declared. "Harry, do 
you want to help me ?" 

"You bet," replied the boy. 
"This is a radio mystery pure and 

simple," continued Sid. "You're a radio 
fan with an elaborate outfit of your own; 
that's the reason I pick you. Nov, I'm 
going to put this explosive back where 
I found it. That bird house will be blown 
to smithereens at 22 minutes and 31 
seconds after 9 o'clock tonight." 

He ascended the ladder again and 
replaced the can in the house on the pole. 

"Now, Hal," he said after returning 
to the ground; "I want to have a long 
talk with you." 

NUMEROUS radio principles and 
apparatus were discussed at length 

and another radio fan, living several 
miles distant in the city, was taken into 
confidence and his co- operation enlisted. 

Sid, knowing that the explosion was 
caused by some form of a radio frequency 
oscillation, set himself to the task of 
designing a receiver that would respond 
to a low frequency. His knowledge of 
radio very easily assumed that to make a 
receiver capable of receiving a frequency 
of some several million cycles would be 
impossible; but the happy thought of 
resorting to listening for odd harmonics 
of the main wave occurred to him, and 
a good deal of the time not spent in actual 
sleuthing was utilized in developing a 
receiver that would tune to a lowest 
possible wavelength. 

His plans bore fruit, for several days 
after his initial experiments he chanced 
to stray upon the third plus harmonic 
of a 15,000,000 -cycle signal, and keeping 
his receiver trained upon this frequency, 
he was surprised to find that his head- 
phones were growing terrifically hot, 
-in fact, too uncomfortable to wear. 
This he compensated for by placing 
resistances in series with the headset, 
which had several thousands ohms 
resistance. 

(Turn to next page) 
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That night at the appointed time, the 
charge in the bird house exploded. Mr. 
Wellman was thrown from the south 
end of the porch by the impact. The 
bird house was indeed "blown to smither- 
eens," and several windows in the Well- 
man residence were shattered. 

Getting 5,000,000 Cycles 
But Sid, Hal, and radio fan No. 

3 were not present. They at that 
moment were enjoying thrills of 
much deeper import. Each was 
intently, eagerly, delicately tun- 
ing, tuning, tuning, with a sped- 
ally made multi -wave tuner, for 
a suspected harmonic of a 5,000,- 
000 cycle frequency and adjusting 
radio compasses for maximum 
readings. 

Soon after the explosion Hal 
called Sid on the telephone. 
Caution advised him not to use 
the radio. 

"I got it," he said. 
"What did you get ?" Sid 

inquired. 
"Ninety degrees and 13 min- 

utes." 
"Good. I got mine, too -101 

degrees, 27 minutes, and 3 seconds. 
But my relay burnt out." 

"So did mine." 
A little later Elmer Creesman 

called Cash on the telephone and 
announced: 

"I got 156 degrees, 24 minutes 
and 8 seconds. It burnt out my 
relay." 

Immediately thereafter Sid 
busied himself at a table with 
pencil, compass, and simple 
draftsman's tools, and when he had 
ished his task he had before him a care- 
fully prepared diagram that caused him to 
feel warranted in assuming the self -con- 
fidence of a "geometric prophet." 

"I'll land that fellow as sure as shoot - 
in'," he told himself. 

CHAPTER III 
"Ray Diablo" 

THINGS moved less rapidly after 
these events, but there was no lack 

of thrills up to the very time of the 
solution of the mystery. The young 
radio expert and his two boy assistants 
became exceedingly mysterious in their 
plans and actions. 

Sid had a very clear and definite course 
in view, but he refused to divulge it to 
any but those actually working on his 
scheme, with one sentimental exception. 
He did not even take Mr. Wellman into 
his confidence, and he gave Ruth the 
lesson of her life in "holding her tongue." 
Girl -like, she .could hardly keep the 
secret, so "stupendous" did it seem to 
her. Sid told her all, but impressed on 
her the danger of letting a hint of it 
leak out, and she proved herself equal 
to the occasion. 

"If this should get into the newspapers, 
our scheme would be blown as high as 
Betelguese," he said. "I don't want the 
papers, nor even the police, to know what 
we found in that bird house." 

Ile cautioned every person familiar 
with any detail of the affair not yet 
given to the public to "keep his mouth 

shut." This was inelegant language, but 
it was forceful and there was no mis- 
take as to its meaning. There were two 
servants in the house, a man and a woman, 
and Sid's instruction regarding them 
was that any suspicions they might have 
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structions will result in an explosion in 
your bedroom, and if that does not kill 
you, another explosion will take place in 
your body, blowing you to atoms. 

"Yours fatally, 
"Ray Diablo." 

SID read thisletterand examined 
the balloon. He then made two 

mental notes regarding them. 
"Dirigible balloon four feet 

long," was note Number One. 
"His egotism has caused him to 

expose to me clue Number Two," 
was his second mental note. "My 
first clue was in the location of 
that can of powder in the bird 
house. Egotism caused him to 
give that away. More egotism 
in that signature -'Ray Diablo' 
-diabolical ray -death ray." 

Sixteen days elapsed with much 
taking place in the meanwhile, 
measured in degrees of import- 
ance, but with much time resting 
heavily on the investigators' 
hands. Sid had taken an in- 
definite vacation. By means of 
the compass readings he had 
taken with Hal and Elmer Crees- 
man, they located the house from 
which the death ray was sent 
on the night of the explosion in 
the bird house. A little inquiry in 
the neighborhood resulted in in- 
formation that there was an dab- 
orate radio outfit on the second 
floor of that building. Four days 
before the date when Mr. Wellman 
was ordered to send $100,000 up 
in the air by balloon, another 
letter came, warning him that un- 

less he complied with the money de- 
mand at the stipulated midnight hour, 
an explosion would take place in his 
bedroom at 1 a.m. next following, and 
that a portion of that side of the house 
would be blown out. 

Sid then ordered that the two servants 
be sent away and Mr. Wellman's room 
was searched. A long, slender can of 
melnite was found in one of the hollow 
posts of his bed. This explosive was 
taken home by the "radio detective" 
and secreted in a safe place. 

At last the "$100,000 night" arrived. 
The silken bag of the miniature dirigible 
was filled with gas. Below this bag 
was suspended a cabinet of light, thin 
wood, in which doubtless was boxed the 
propelling and steering mechanism, as 
well as storage batteries for power. In 
front was a two -blade aluminum pro- 
peller, and at the rear end was a cross - 
plane rudder. An incandescent search- 
light on the prow indicated lighting 
possibilities. 

A dummy package was tied to the 
rope, and all was ready. Sid gave in- 
structions to his two assistants, Hal 
and Elmer. They were to be at their 
receiving stations when the balloon went 
up and were to remain there, keeping 
record of the wave that moved the 
balloon and directed its course, as well 
as the duration of that wave and its 
compass reading. The purpose of this 
was to make doubly sure of the source 
of the ingenious villainy under investi- 
gation. (Turn to page 61) 
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The "$100,000 night" arrived. The miniature dirigi- 
ble was filled with gas. Below it was suspended a cabi- 
net of light, thin wood, in which was boxed the pro- 
pelling and steering mechanism. In front was a two - 
blade aluminum propeller and at the rear end was a 
cross -plane rudder. 

fin- should be dispelled, if possible, by a 
studied manner and attitude of dis- 
simulation. 

"Let it be generally understood that 
you are scared," the "radio detective" 
said to the aged millionaire, who obe- 
diently adopted the policy. The news- 
papers carried a story to the effect that 
he was thinking seriously of paying the 
price set on his life. Sid took unto him- 
self the task of handling the newspaper 
reporters, and he did it very successfully. 

The Second Warning 
Two days after the explosion in the 

bird house another letter and a parcel 
post package were received by Mr. Well- 
man. The letter renewed the threat to 
cause an explosion in his bedroom if the 
final orders with reference to the $100,000 
demand were not carried out in detail. 
In part this letter said: 

"In this package you will find a water- 
melon- shaped balloon, with a strong, 
heavy cord attached to it underneath. 
At the mouth of the balloon you will find 
an opening with an automatically closing 
escape valve. Fill the balloon with 
gas generated with hydrochloric acid 
and scrap zinc. After it is filled, tie 
a package containing $100,000 in $100 
bills to the cord and at exactly midnight 
of August 7 release the balloon in your 
yard. Do not try to examine the mechan- 
ism of the balloon, as you may injure 
some of the operating parts, and that 
would be fatal to you. 

"Your failure to carry out these in- 
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MY Jamaica - 
VlPhila- 
delphia 

voyages, plus 
three s.pecial 
trips farther 
south to Panama 
and Colombia, 
covered a period 
from November, 
1909, to May,1911. 
This run, like that 
of the "Seminole," 
was an outside 
route, i. e., one on 
which most of the 
wireless work was 
a standing contest 
against distance, 
all U. S. shore sta- 
tions being out of 
range and work- 
able only at night 
on "freaks." It was 
our business to 
study these freak 
conditions to de- 
termine if possible 
some regularity 
about them, on 
which we could 
base our informal 
communication 
schedules. 

A trip or two 
on a run would 
show up the con- 
sistent performers 
among the land 
stations, and ship 
and shore oper- 
ators possessed an 
uncanny faculty of 
slipping through 
great wadsof "OS" 
(ships' positions) 
and messages on 
these "regular" 
freaks. 

An experienced "op" possesses a 
"feel" of the situation hard to explain to 
the novice. To passengers who would 
stop to condole with me, as they thought 
marooned in a tiny cabin with an inani- 
mate chunk of hard rubber clamped on 
each ear, I would try to picture the situa- 
tion as it really was. To me, placing 
on the receivers always seemed like 
clairvoyantly reducing our half of the 
earth (at least) to a hemispherical 
relief map, upon any part of which I 
could at will place my finger. Every 
dot and dash in the phones was imme- 
diately recognized and understood. The 
tone of a land station's spark, coupled 
with the style of the operator's fist, 
served to identify every signal. A 
stranger on the air was immediately 
discerned and placed either by his sta- 
tion sign, or, before the International 
Call Books were issued, by a direct 
question by one of the regulars. 

All this prelude so that the reader 
will understand that the "op" sits in 
on another world in which little is hidden 
and everything highly comprehensible; 
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The Steamship "Schley," steaming off the coast of Jamaica, carried on communication with 
stations indicated by the towers in the photo -diagram above. A log of the stations: AX, Atlantic 
City; HA, Hatteras; UG, Schley; DF, Coney Island; PD, Tampa; WST, Miami; SI, Guantanamo, 
Cuba; JCA, Jamaica; WA, Waldorf Astoria; BS, Philadelphia. 

"Brass- Pounding" 
Along the Atlantic Coast 

Part III : Reminiscences of an Old Operator 

By ARTHUR LEECH 
that the snappy operations are all clearly 
deduced when traffic is slipped through 
a jam of signals to a certain station, 
with a possible shift to another station 
where more favorable conditions obtain; 
assisted perhaps by a few friendly dots 
and dashes from an interested listener 
five hundred or a thousand miles in 
another direction, fully as awake to the 
situation as the principals themselves. 
And, of course, our only detectors were 
crystal or electrolytic. Tubes were 
known to us only experimentally -even 
when I left the sea in 1916. 

A "Rapid Relay" Man 
ONE class of work which energetic 

operators could do when within 
easy day range of the land stations - 
usually the first or last day out -was 
what I always termed "rapid relay" 
work. A mass of ships leaving or con- 
centrating on a port like New York 
create an unimaginable jam, and the 

ships just barely 
in range have little 
chance to be heard 
at the land sta- 
tions whose high 
aerials are flooded 
with signals from 
a hundred send- 
ing sets. Being 
young at the game 
and full of pep, 
and on the "UG," 
( "Schley "),having 
a 120 -cycle spark 
set easy to hear 
over the coarse 
60 -cycle notes of 
the mob, I was a 
favorite central 
station during 
these conditions. 
About which, more 
later. 

* * * * * 

At home after 
my first trip, the 
all- compelling 
reasons for my in- 
tention to resign 
faded and only 
the glamorous de- 
tails were to the 
fore. I was some- 
what chagrined at 
my childish weak- 
ness. Upon leav- 
ing Philly for New 
York to make my 
second trip, how- 
ever, I was again 
threatened with a 
severe case of 
chilled pedal ex- 
tremities, and 
aboard the "Semi- 
nole" with sailing 
about due I had a 
bad attack of the 

homesick blues and was much in mind 
of deserting ship and rushing back 
to Mother. 

My deliberations were rudely inter- 
rupted by the sudden inrush of a mes- 
senger escorting my relief and bearing 
glad tidings of my transfer to the "Ad- 
miral Schley," lately laid up in New 
York and sailing in half an hour for 
Philadelphia to run regularly between 
the latter port and Jamaica. Hearing 
of the opening at the last minute, clear 
old H. J. Hughes, Operating Superin- 
tendent, had dispatched a messenger 
with positive instructions to get to the 
"Seminole" before she sailed. 

A nervous ride to New York and a 
mad run to the Battery, and I found 
myself aboard my new home just as 
the lines slid over the dock's edge. In 
those days the law (lid not require that 
an operator be aboard and it was strictly 
up to that gent to be aboard of his own 
accord or he was simply left behind. 
The new job looked good. The "Schley" 
was a modern, white, yacht -like steamer 
and the wireless quarters of two rooms 
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were palatial -comparatively. The set 
was a duplicate of the "Seminole's," 
but the name plate on the generator 
said "120 cycles," which stirred up 
mild excitement that was considerably 
heightened by a few dashes on the 
spark with the aerial disconnected, 
disclosing a wonderful smoothness to 
the spark that in- 
formed me I had a 
history maker of a 
sending set. My 
conclusions on this 
were quickly cor- 
roborated. I found 
the "UG" a marked 
ship, being one of 
only two or three 
in existence with a 
high (!!) frequency 
spark. 

Then began my 
real participation 
in the commercial 
game. The ensuing Winter was a 
record breaker for bad weather and I 
was dutifully sick every time the pas- 
sed Hatteras, both up and down, for 
several months. This condition in- 
terfered somewhat with my wireless 
ambitions, but as I conquered ole mal 
de mer, my last reason for a threatened 
bolt from the business disappeared 
and I became a confirmed young salt. 

I found rapid relay work almost as 
interesting as the long distance stuff. 
True, there was not that feeling of 
triumph embraced in the mastery of 
space consumated when one had com- 

THE principal spot for this lively 
work was about half way between 

"HA," Hatteras, and "AX," Atlantic 
City, on Sunday morning when all of 
Saturday's sailings from New York 
were clustered two -score strong within 
a hundred or so miles -absolutely too 
close for any duplex work with waves 
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off first. The resultant jam was a wow! 
I didn't know if I was here or there. 
Here was where my 120 -cycle spark came 
in good. "AX," "HA" and I would clear 
the ones nearest us and I would unload to 
one of the shore stations every time I got 
twelve or fifteen, my spark cutting clear 
over the interference. Lacking proximity 

and a club for the 
more ravenous of 
these birds, to keep 
them quiet until 
their turn came, 
my most effective 
weapon was to 
threaten to close 
up and clear no- 
body until they 
calmed down and 
waited to be called. 
Every time my 
switch went up 
to receiving, after 
giving one ship 
a final OK, -Zam! 
it would be on 
again, with about 
fifteen all calling 

at once. Through the 
fearful din I might be 
able to recognize one 
call, to which I would 
shoot "GA," leaving 
the rest to cuss their 
luck until the next 
con test. 

My diary notes a 
couple of amusing in- 
cidents in connection 
with this work -more 

amusing now, as is always 
the case, than when I was 
worked up to a lather over 

r the proceedings. On one 
occasion, just as I was loaded 
with twenty -two relays and 
about to shoot them to 
"AX," my juice went off and 
I was left flat. Investiga- 
tion disclosed that we were 
to lay to for four hours to 
delay our arrival on account 
of an over -ripe condition of 
the fruit, the Captain fig- 
uring the cargo would keep 
better fifty miles at sea 
than alongside the dock 
through a hot July night. 
All hands flopped for a 
four -hour rest and with not 
enough steam to run a pea- 
nut roaster there was noth- 
ing doing on the dynamo 
being started. With "AX" 
and "HA" calling every 
minute and saying "GA that 
wad;" "wake up;" "come 
to life," etc., and with the 
gang getting panicky over 

my disappearance with a bunch of their 
commission -bringers, I did anything 
but rest, and when I finally got back on 
the air with a snappy "AX AX AX UG 

. -." there were yelps of joy from all, 
including myself. 

On the other occasion I got caught 
with a wad on account of the static 
coming up suddenly so strong that "AX" 
could not read me. I was threatened 

Drawn by T. R. Braithwaite 

One morning as he started calling Limon, "X," there was a terrific commotion back of the jar rack, sounding 
like the setting off of a bunch of large firecrackers, combined with the release of a giant clock spring like 
shots from a gun a pair of good -sized monkeys sprang past him and through the window, screen and all. 20.000 
volts had pepped them up considerably 

pleted a satisfactory two -way corn - 
munication over a thousand or two 
miles, but there was some delight in 
surveying a foot -high pile of business 
which had been handled. To make it 
worth the effort, problem enough existed 
in extracting the stuff from the terrific 
jam of signals which in the first place 
made it necessary for some ship to 
jump in and help the land stations 

flatter'n a billiard table and tuners as 
selective as an ash sieve made of three - 
inch chicken wire. Ships were bursting 
with traffic, all the land lubber passengers 
sending messages back home telling 
the folks how fine the weather was and 
wishing they were along, etc., etc., and 
with big commissions in sight every 
"op" threw his manners overboard and 
vigorously plied the key to get his business 
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with the disgrace of having to carry 
the bunch up to Philadelphia and to 
the Western Union office, but old "RM," 
Bob Miller of the slow, steady fist, 
evolved the bright idea of copying me 
on a ten -foot wire in place of his high, 
static -eating aerial, and the day was 
thus saved. Strange we had to wait 
ten or twelve years before putting the 
idea into general use by building loops. 

After listening carefully for a couple 
of trips, getting the "feel" of the situa- 
tion, I got busy on that fascinating 
night distance work, and from that 
time on most of my sleeping was done 
in the day time and my work during 
the dark hours. The layout resembled 
that of the "rapid relay" work, except 
that it was on a huge scale of two or 
three thousand miles instead of two or 
three hundred miles. There was more 
"quality" to the work than "quantity," 
so to speak. As against the terrific jam of 
the in -range work, we had the fading - 
or swinging of signals from a roar to a 
faint whisper and out, characteristic of 
freak work between sets out of range. 

Our land connections were, in addi- 
tion to "AX" and "HA," "PD," Tampa, 
Fla., and "DF," Coney Island. Other 
stations would occasionally come up 
strong enough to relieve us of 
some traffic, but the four men- 
tioned habitually kept a long 
distance watch and could be 
depended upon. "DF" was the 
most consistent of all, seeming to 
be in a sensitive spot never 
equalled until the advent of 
"WST" at Miami, Fla., several 
years later, in an entirely different 
period of my sea experience. 
"DF" had the usual crude junk, 
including the crystal detector, 
but he was a marvel at respond- 
ing to calls from anywhere. 
Opr. "RO," Vosburg, was my 
buddy at that station and many 
a bundle of "OS" from the far 
waters did we pass through in those 
balmy days. 

My first two -way long distance stunt 
was from dock at Port Antonio, Ja- 
maica, to "HA," about 1100 nautical 
miles -a "knot" being about one and 
one -sixth land miles. I had finally made 
up my mind to get in on this distance - 
smashing work and as "HA" was coming 
good I gave him a short call. He came 
back pronto and I slipped him "OS 
4 p. m. UG arrived Port Antonio," to 
which he gave immediate OK. I shut 
off my motor with the feeling that at 
last I "belonged" in the business. And 
keep in mind, dear reader, -a two -slide 
tuner and a piece of coal. 

In milling around in my diary for 
notable instances to relate, I note that 
the stuff was so regular as to almost 
pass out of the category of freak work. 
I note a long one, but one worth writing 
about, under December 30, 1909. I had 
collected a bunch of twelve relays; one 
I got direct from a cable ship digging 
up some trouble along the Brazilian 
coast, about 1500 miles southeast of us. 
We were off Cape Maysi, Cuba, about 
a thousand knots from "HA" and 1300 
from "DF." The interference was bad 
up to midnight and several attempts 

to clear to "HA" or "DF" were un- 
successful. I napped until 3 a. m., 
when I broke up a little chat between 
"HA" and "DF" and got a "GA" from 
"DF." "DF" gave me OK fine on 
No. 1, then lost me on No. 2 and when I 
came on I heard "HA" filling him in 
on No. 2. "DF" then OK'd No.2 and 
said shoot another. "DF" took three 
more then said I was getting weak and 
to finish the bunch to "HA." "HA" 
and I then cleaned up the bunch, but 
toward the last, "DF" began to get me 
good again and he copied the last four 
messages right from me and broke in 
ahead of "HA" to give me OK direct. 
I then gave "DF" a list of OS I had 
collected and we called it a night. 
"DF's" last signals were rather weak, 
and no wonder! I suddenly noticed it 
was getting unusually light in the room 
and glancing out the porthole I saw the 
first act of a glorious sunrise. It was 
5 a. m. and in that latitude good and 
daylight. 

This was a good instance of a long 

Pacific stations, I would wish I could 
carry my 120 -cycle spark over to one of 
those Japanese runs, where with su- 
perior atmospheric conditions and possi- 
ble runs up to 6,000 miles, the boys 
used to do (and probably still do) some 
marvelous work. 

My best direct distance stunt with 
"DF" was from Santa Marta, Colombia, 
on one of the special trips we made 
there. About 11 p. m. I got on the 
warm tropical air, laying for one of the 
stations up where the snow was flying, 
and soon had "DF" coming in fair. 
My diary records show that old "RO" 
was not at the key, and I believe that 
was why it took a number of calls to 
get "DE" to hear me. 

However, about 2 a. m. I slipped him 
"OS 3 p. m. UG arrived Santa Marta" 
for friend H. J. H. to look over in the 
morning. 

I recall using a home -made loose 
coupler of Oscar's on the "UG," in 
defiance of Company orders, and get- 
ting into a peck of trouble on account of 
its EXTREME SELECTIVITY. You 
can imagine! However, it nearly resulted 
in putting "nipped in the bud" on the 
tombstone of my wireless career. I got 
into trouble with my friends at "SI" 

Guantanamo, Cuba, U. S. Naval 
Station, through not hearing 
them answer about twenty -five 
calls. I waxed abusive and 
when I got back to Philadelphia 
that trip I had three official 
letters on the subject. Be as- 
sured, I was ultra -respectful to 
Naval stations thereafter. An- 
other funny thing about that 
case -several months later I met 
"LR," Chief at "SI," on the 
Fall River boat coming down 
from Boston when I was trans- 
ferred to the "Farragut." In- 
stead of the roaring bull I had 
imagined him to be, I was talk- 
ing to a mild- mannered gentleman 

who reciprocated my surprise and plea- 
sure at meeting so far from our tropical 
stamping grounds. And after the way 
of operators, a bit of lunch in the buffet 
settled all our differences and when he 
returned to "SI" our good relations were 
resumed. 

On my sixth Jamaica trip one night 
I had an awful jolt in the memory tank 
by hearing the following "4:30 p. in. 
VJ (The "Seminole," you remember) 
left Monte Christi." Owooah! It gave 
me a sickness around the stomach to 
hear that familiar name, and by the 
way he was laying on the key he was 
in the same fix I had been -nil corn - 
municado, you might say. I took pity 
on him and shot him an OK and passed 
his OS up the coast, but when I turned 
in at midnight his receivers had ap- 
parently told him nothing. He was 
still broadcasting. That night I had a 
nightmare and woke up groaning just 
as the aerial lead broke and was swirling 
down for a sure catch in the Mate's nose! 

Jamaica I found to be a delightful 
bit of tropical island. I wondered at 
the women doing such heavy labor, 
and of course got into the usual traffic 
jams suffered by tourists due to the 

(Turn to page 58.) 

Two of our special trips took us to 
Panama, and there I met up with the 
string of United Fruit Stations that keep 
company with their large fleet of ships, as 
well as handle traffic for the U. S. Theirs 
was a formidable fleet. 

sustained communication, but plenty 
of short snappy work could be done 
right in the early evening in between 
the heavy jam. 

A Distance "Stunt" 
OUR regular run never took us more 

than 1500 knots from New York, 
so there was little chance of doing bona 
fide work much farther, and working 
distance for the mere sake of doing it 
was not in favor on account of the un- 
necessary jam caused. Occasionally, 
however, we could not resist a brief 
call to some ship a couple of thousand 
out in the Pacific, but if we got a re- 
sponse, these incidents were rarely logged, 
because of the rebukes they were sure 
to bring from the office. 

Every time I heard one of these 
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The Radio Organ Has Its Day 
(1 Karl Bonawitz, of WIP, 

Proves that Even an 
Organist Can be 

Popular 
TO Karl Bonawitz, Organist of 

Station \VIP, goes the palm of 
victory for receiving the greatest 

number of popularity votes through 
the period between Aug. 16 and 
Sept. 15. 

Inci(lentally, the great wave of senti- 
ment in his favor made him not only 
victor for the month, but carried the 
popular musician to a point of vantage 
at the head of the list where is shown 
the standing of the candidates to date, 
from the beginning of the contest last 
July. But the real contest is only one 
quarter of the way through, and if 
history repeats itself, each thirty days 
will change the complexion of things 
decidedly before the final count is made. 

Those who have not been following 
the RADIO AGE Popularity Contest, 
and therefore may not know what it 
is all about may be guided by the follow- 
ing: 

Clip the Popularity Contest Coupon 
from this and the back numbers of 
RADIO AGE and send in the name 
of your Radio favorite. You will take 
particular note that your candidate 
may be any person, or group of persons, 
in any way identified with the great 
radio industry. 

Writeup Each Month 
Each month there will appear in the 

columns of RADIO AGE an intimate 
write -up about the candidate receiving 
the greatest number of votes during 
the thirty days of the second month 
preceding. 

In the meantime, a careful record is 
being kept of the total number of votes 
received for each of the candidates, 
and at the end of the twelve month 
period the winner will be crowned 
king (or queen) of them all. 

So far, with the major contest only 
one quarter of the way through, The 
Duncan Sisters, Bill Hay and Karl 
Bonawitz have led the field for the 
month during July, August and Sep- 
tember in the order named. 

By Harry Aldyne 

And here is Karl Bonawitz, the first 
organist we know of who ever walked 
away with a Radio Popularity Contest. 
Karl performs regularly from WIP, Phil- 
adelphia. 

THE WINNER FOR SEPTEMBER 
Karl Bonawitz.__.Organist WIP -Philadelphia 

STANDING TO SEPTEMBER 15th 
Name Classification Where Heard 

Karl Bonawitz._..Organíst____ WIP- Philadelphia 
H. W. Arlin Announcer KDKA -Pittsburgh 
Bill Hay Announcer KFKA -Hastings 
Lambdin Kay Announcer WSB- Atlanta 
John S. DaggettAnnouncer KHJ -Los Angeles 
Jack Nelson. Formerly 

Announcer. -._. W GN- Chicago 
E. W. Tyson._....Announcer WWJ- Detroit 
Harry M. Snod- 

grass..___ Entertainer__..WOS- Jefferson City 
Hired Hand Announcer WBAP -Fort Worth 
Edward H. 

Smith.. Director and 
Player.. __ _ W G Y- Schenectady 

J. Remington 
Welsch...... ...... Organist .. KYW-Chicago 

Bert Davis Entertainer. WGN- Chicago 
Duncan Sisters Entertainers. -KYW- Chicago 
"Husk" O'Hare's 

Orchestra Entertainer.___WLS- Chicago 
Nicholls B. 

Harris Entertainer._.KFI -Los Angeles 
Wendell Hall Entertainer__WDAF- Kansas 

City 
Jerry Sullivan.._Director-En- 

tertainer._.W Q J- Chicago 

The above are some of the leaders, 
showing their relative positions and 
counting all votes from the beginning 

of the contest. 
How will they 
stand next month 
and who will re- 
ceive the greatest 
number of votes 
through the corn- 
ing months? The 
December number 
of RADIO AGE 
will have a story 
about the candi- 
date receiving the 
greatest number of 
votes from Sep- 
tember 16th to 

POPULARITY CONTEST COUPON 
Harry Aldyne, 
Contest Editor, 
RADIO AGE, 
500 N. Dearborn St., Chicago. 

I wish to cast my vote for 

Name of favorite___..._..._.._.... 

Classfica tion.---.... .......... .......... .................. _-.--- -----_...- -_ ...... .......... 

Station Date Heard,. ....... ................_.___._________ 

Name [optional] ............... ...... .... ............... --... -- ... 

Address[ optionall.--- ....... _---____...... _-_..-_...... ________ ................... _..._.. 

QRadio Announcers and 
Entertainers Vie 
for Popularity 

Honors 
October 15th. The November contest 
closes November 15th. December con- 
test closes December 15th. 

Will you be one of those to give your 
radio idol the fitting and lasting tribute 
he deserves by sending your vote to 
the Popularity Contest Editor of RADIO 
AGE? Do it NO \V! 

A Word About Bonawitz 
Karl Bonawitz, or KB, as he is fa- 

miliarly known by the hundreds of thou- 
sands of radio fans who have heard him 
over \VIP, is one of the pioneer organ- 
ists in radio broadcasting. The first 
organ recital was broadcast from the 
Germantown Theater, Philadelphia, on 
May 15, 1923, and during the following 
year and a half more than two thousand 
compositions have been played and 
broadcast through \VIP, owned and 
operated by Gimbel Brothers, Phila- 
delphia. 

Four thousand letters and cards and 
seven hundred and thirty telegrams 
have been received directly by Karl 
Bonawitz in appreciation of his un- 
usual programs. 

Bonawitz was born in Philadelphia 
in 1894, and studied organ, piano and 
musical composition in that city, in 
London and in Berlin. His broad- 
casts from \VIP have entertained count- 
less thousands of radio fans. 

"Bonawitz can make the organ talk" 
has been heard often from his listeners -in. 
The wonderful personality that Karl 
broadcasts with his music is not acted. 
He is that way all day long and all 
year 'round. 

Having "at his finger tips" one of 
the largest organs in the country, he 
is able to broadcast many interesting 
effects from \VIP. 

Stations Co- operate 
Perhaps one of the reasons why Bona - 

witz continues to draw most of the votes 
is the unusual co- operation Station WIP 
is giving RADIO AGE in its popularity 
contest. Ether fans who listen in regu- 
larly to \VIP's programs have been told 
to vote for their favorite, and almost 
unanimously they have lined behind the 
organist. 

Other stations -particularly KYW of 
Chicago and KFKX at Hastings, Neb., 
are doing the same thing, and as a result 
their announcers and entertainers are 
leading the field. 

This just goes to show what a bit of 
co- operation on the part of your favorite 
radio station can do. 

So ask your announcer to urge his 
listeners to vote for his entertainers, 
you fans! Every vote counts, especially 
when the contest is as close at it is at 
present. 
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THE GOLDEN SONGSTRESS 

Such is the title earned by Florence Macbeth, soprano with the 
Chicago Civic Opera Company, who rose to radio fame last year 
through her performances in operatic successes. Miss Macbeth will 

appear over several Eastern and Middle Western Radio stations this 
Winter, so fans who applauded her last season will be treated again. 
At present she is in New York. 
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What the Broadcasters are Doing 

The "Sunshine Station" - 
KFLR 

By M. R. Brown 
"THIS is the Korber Wireless Station, 

1 owned and operated by the University 
of New Mexico, located at Albuquerque, 
New Mexico, the sunshine center of 
America." You may possibly have heard 
these words, even though you live in 
Maine, California, or any other part of 
the United States. They are familiar 
to the radio fans of the southwest, where 
broadcasting stations are few and far 
between. Unlike New York or Ohio, 
New Mexico does not have a station 
every few miles. 

There are only two stations now oper- 
ating in this, the fifth largest state in 
the Union. 

If you accidentally tuned in on KFLR 
during the middle of a program and did 
not hear the voice of the announcer, 
you may have thought you were listening 
to Havana, or Mexico City for the wild 
waves have carried some of those beau- 
tiful Spanish melodies so typical of the 
southwest. 

Good Programs, Too! 
During the past year many special 

programs have been broadcast as well 
as the regular weekly program each 
Friday evening. A wire to the football 
field made it possible to announce the 
progress of the games play by play. 
The president of the University and the 
members of the faculty have contributed 
their services to make the programs not 
only doubly interesting, but educational 
as well. All the local artists have willingly 
aided to make KFLR a source of pleasure, 
culture, and education. 

Radio in the southwest presents 
many unusual problems. A local station 
which can scarcely be heard a hundred 
miles here is heard all over the United 
States. The cause may be due to the 
peculiar characteristics of climate and 
geography. Nearly every day of the 
year the sun cooks the parched mesa, 
making daylight radio practically im- 
possible. It is very dry and only certain 
kinds of trees will grow even with con- 
stant irrigation. Ten miles to the east 
are the tall pine and fir covered slopes 
of the Sandia Mountains. At the west 
is the Rio Grande, and across from that 
river are five extinct volcanoes with 
giant lava beds. The altitude is about 
5,000 feet. Just what part each of 
these features play in radio has not been 
definitely determined, but some of them 
play a mighty important role. 

"Bob" Boniel Directs atWEBH 
Robert D. Boniel, who won fame as 

the popular program director of Station 
KYW, Chicago, in the early days of 
radio, is now winning new adherents as 
Station Director at \VEBH, located in 
the Edgewater Beach Hotel, Chicago. 

Mr. Boniel left KYW on September 1 

to take over the reorganized \VEBH, 
and it is because of his efforts that the 
Edgewater Beach Station is so popular 
today. Bob's picture is shown in the 
insert above. 

Miss Maurine Marseilles, shown above, 
won instant favor with Middle Western 
Radio fans when she introduced "Charley 
My Boy" and "Jimmy Gee" from several 
stations. She is a dancer by profession. 

Paying Radio Artists 
Starts Row 

New York: A battle of the air, which 
may decide the life of the radio as an 
amusement, has been begun here. 

The first phase of the fight will concern 
itself with whether the radio is to pay 
for the things it broadcasts or whether 
the present policy of using volunteer 
talent is to endure. 

Broadcasters not affiliated with the 
National Association of Broadcasters 
announced that under no circumstances 
would they come in on the latter's new 
policy of paying artists for what they 
contribute to programs. 

The National Association, if the recom- 
mendations of its investigating committee 
be adopted next month at its convention, 
will put its entertainment on a basis 
similar to the theatrical business, said 
Paul B. Klugh, executive chairmen 
of the association. 

Stars of opera and the stage and 
musicians of the best concert platforms 
will be booked to sing or play for the 
radio, the association announced. 

How They Stand 
A statement issued by the national 

association described present conditions 
as "chaotic," and added: 

"Radio broadcasting cannot continue 
on its present basis. All radio programs 
now are made up of volunteer talent, and 
some performers are paid by advertisers. 
The best known performers refuse to 
broadcast without being paid. Obviously 
the time has arrived when programs 
must be improved in quality." 

Some of the big independent broad- 
casters said they were convinced that 
there was no need for paid talent and 
their present gratis policy would con- 
tinue "for several years." 

Representatives of the Radio Cor- 
poration of America and the General 
and Westinghouse Electric Companies 
said they would not enter the adventure. 

"Paying performers will not improve 
the program one bit," said Bertha 
Brainard, assistant program director 
of \VJZ. "The programs we are broad- 
casting now are as good as any that 
could be arranged with artists who 
demand pay. 

"Those whose efforts we broadcast 
do not wish pay. They feel that they 
are being rewarded amply by the adver- 
tising they derive from contributing to a 

program." 
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This Girl Specializes in 

Radio Love Songs 
Popular Canadian Soprano, After 
Trying All Brands of Music, 
Decides She Likes Best to Sing 
For Sweethearts of All Ages 

An Intimate Personality Sketch 

BY OWEN E. McGILLICUDDY 

THERE never was a time in the 
history of this old world when 
people were not fond of love songs." 

Such is the opinion of winsome Jean 
McLean of Toronto, whose fine soprano 
voice has been heard many times from 
Canadian stations and has won for her a 
host of friends throughout the United 
States and the Dominion of Canada. 

"All healthy people have some romance 
in their systems," continued this charm- 
ing soloist, "and to please the majority, 
one must discover the attitude of the 
normal person. I have found that the 
'Darby and Joan' sentiment is a sound 
and wholesome one, and one that no 
artist can afford to overlook if he or she 
wishes to gain and hold the approval 
of the general public. 

Jazz Had Its Day 
"It has been my experience that the 

invisible audience considers classical 
songs too stiff or formal. The syncopat- 

ed, or jazz, songs have their day, 
but it is a brief one, for the 
listener grows tired of the con- 
stant repetition. On the other 
hand, the semi -classical, or better 
type of modern sentimental bal- 
lads, are always appreciated and 
never seem to lose their appeal." 

Asked what songs she had found 
to be most popular with her invisible 
audience, Miss McLean selected "The 
Silver Lining," "The Nightingale of 
June," "Love Was Meant to Make Us 
Glad," "At Dawning," "For You Alone," 
and "A Rose, A Kiss, and You." 

"I have sung these songs a number of 
times over radio and have found that 
each seems to have a distinctive follow- 
ing, for I have received requests by letter, 
postcard, telegraph, and telephone, to 
repeat them at future recitals. Some of 
them are new, while others have been 
sung for years. Generally speaking, 
people prefer a number with which they 

are familiar, for the 
old songs seem to 
establish a friendly 
contact, no matter 
how many miles 
away the unseen 
listener may be." 

MissMcLean 
takes a keen en- 
joyment in sing- 
ing for the radio. 
"When I first faced 
Mr. Microphone," 
she declared, "I felt 
terribly nervous 
and apprehensive, 
for I missed the 
sight of the audi- 
ence to which I had 
been accustomed. I 
had a peculiar, all - 
alone feeling, but 
after the first solo, 
when friends 
assured me they 
had heard my voice 
perfectly, I felt con- 
siderably buoyed 
up. I consider 
that singing for 
radio has many 
compensating ad- 

What Songs Do You Like Best? 
Radio Age Wants to Know! 

RADIO AGE would like to find out what 
kind of songs its readers like best over the radio, 
and why. Maybe we can do something to give 
RADIO AGE readers the kind of songs and 
instrumental selections they would like to hear, 
instead of inconsequential numbers. 

Write the Music Editor, care RADIO AGE, 
and tell him what you, personally, prefer to hear; 
whether it's love songs, jazz, classical, martial or 
what. We'll tabulate the results and print a few 
letters in an early issue. 

Also, What One Song Do You 
Like Best? 

We believe there are several songs that will 
never lose their popularity over radio, such as "It 
Ain't Gonna Rain No Mo'," "After the Storm," 
"Marcheta," "Love Sends a Little Gift of Roses," 
"At Dawning," etc. What do you think? Let 
us know -NOW. The Music Editor. 

Perhaps one of the reasons why Tillie 
Thorpe, soprano, is so popular is because 
she sings nothing but well- known, old -time 
love songs. She is now making a tour of 
radio stations in the middle west. 

(Photo Copyright by Drake Studio) 

vantages, the greatest of which being the 
larger audience and the sincere apprecia- 
tion evidenced by the correspondence 
from listeners all over the continent. 

"I am sure radio has opened up not 
only a new world of usefulness for the 
artist, but has also brought good music 
to the ears of those who ordinarily would 
not be able to hear concert recitals. In 
this way it has helped to cheer the 
loneliness and remove the isolation of 
those who live in far -away communities. 
People may get tired of the city, but they 
also get tired of the country. Radio, 
I am sure, will tend to make our young 
folks more satisfied with their own homes 
and bring contentment to many weary 
hearts." 

A Friendly Singer 
This conscientious artist "has a way 

wid her," as the Irish say, and she 
manages to make her unseen audience 
feel that they are listening to a really 
friendly sort of person who is doing her 
best to please each listener. She has an 
international reputation as a vocalist 
and has won the gold medal at the Welsh 
Eistodfodd; she is a member of the 
teaching staff of the Toronto Conserva- 
tory of Music; and is organist and choir 
leader at Central Baptist Church, Tor- 
onto. 

Miss McLean, who has large demands 
on her time, is a firm believer in physical 
fitness. "If a musical artist does not 
keep fit, he will find it next to impossible 
to get all the work done he should do," 
she asserted. "I plan out every 
hour, and," -here came a con confiding 
smile -"I sometimes split them into 
half hours. I simply love basketball, 
lawn tennis, and motoring, and make 
time for at least one of them every day." 
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The Home of Artistic H;ngineering 

New York's TWIN 
Stations 

\E\V 

YORK: -Radio 
Broadcast Central is one 
of the most unique broad- 

casting stations in the world. 
With one pair of antenna 

towers, one transmitting house 
and one control room, it broad- 
casts two distinct programs on 
two different wave lengths from 
two separate studios. 

Briefly, two stations known 
by the call letters \VJZ and 
WJY, operating on 455 and 405 
meter wave lengths respectively, 
are under the same roof, man- 
agement and operation. 

The twin stations are located 
in the Aeolian Building, on 42nd 
street just \Vest of Fifth avenue, 
which itself is the very center 
of musical and artistic life in 
New York City. Because they 
are under the same management 
these stations can book unusual 
events with ease. 

The engineering installation is 
of the most advanced in the 
world, amplified as it is by the 
latest discoveries in the radio 
world. The control room ad- 
joins the two studios on the 
sixth floor and contains two 
exactly duplicate installations, 
one for the WJZ channel and 
the other for the WJY channel. 
It is here that the delicate sound 
waves impinged upon the micro- 
phone in the studio are modu- 
lated to the proper quality, 
amplified to sufficient quantity 
and then relayed to the trans- 
mitter room atop the roof. 

Imposing Antenna 

TRETCHING above the roof 
is the imposing stretch of 

aerial -175 feet between the 
cross -trees of the two antenna 
towers, themselves 100 feet 
above the roof and 452 feet 
above the street. The two 
antennas are in the form of 
inverted "L's," each leading 
from one end of the transmitter 
house, the 50 -foot horizontal 
section being joined by a 35- 
foot stretch of support. 

Perfect transmission of pro- 
grams is assured by the use of 
a device known as the oscello- 

By RUSSELL H. HOPKINS 

.KT AEy 170 

In the center of New York's musical and artistic life, 
the towers of Wf Y -Wf Z take their place in 

Manhattan's new radio .skyline. 

graph, which visualizes to the 
control -room operator the re- 
action of the radio waves to the 
voice waves, enabling him by a 
glance and a twist of one or two 
dials on the neighboring control 
panel to maintain perfect trans- 
mission. 

The studios and reception 
rooms are the most attractive 
part of Broadcast Central. En- 
tering the door marked "radio 
Broadcast Central -Entrance," 
the visitor or artist (and in this 
case it's a visitor only) finds 
himself in a large, sunny and 
tastefully decorated room, the 
\VJ7, reception room. From 
three big windows he may look 
down on the green park behind 
the Public Library or may sit 
in luxurious easy chairs and 
skim through the pages of the 
photograph album of every 
famous personage who has per- 
formed through \VJZ; and in 
the meanwhile he may listen to 
the receiving set which is tuned 
to \VJZ's own wave -actual 
proof of the transmission which 
is given the broadcasting in the 
next room. 

The Twin Studio 
PASSING back to the \VJZ 

reception room and turning 
one's back to the entrance from 
the hall, we see the door to the 
WJY reception room, with a 
perfectly appointed dressing - 
room on either side of the con- 
necting passage. This room is 
as lavishly furnished as the 
other, with an elaborate re- 
ceiver tuned to \VJY's wave 
length. The panelled walls are 
furnished in blue and green, the 
trim and mouldings of salmon 
pink (can you imagine that ?) 

and the draperies in heavy, 
vividly- flowered cretonne. This 
studio, located in the corner of 
the building, looks out upon 
the Public Library to the South 
and on Fifth avenue on the 
East, with the busiest corner 
in the world -Fifth Avenue 
and 42nd Street, almost within 
speaking distance. 

(Copyright. 1924. by Radio Age) 
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Keeling Up -to -Date with Radio 

(From Foto Topics) 

Marilyn Miller, musical 
comedy star, takes a bit of 
morning dancing practice 
while her hubby, Jack Pick - 
ford, operates the family 
radio set. Marilyn reports 
that the radio helps her reg- 
ularly in keeping nimble 
between productions. 

\(Photo from P and A) 

This giant radio set, one 
of the many surprises at the 
New York Radio World's 
Fair, should be able to get 
Mars without any difficulty. 
Gertrude Belville, shown 
tuning above, reports that 
the volume on this set could 
be heard for miles around. 
Oh, yes! 

active part in the present political campaign, 
{ President Coolidge is appearing before the 

Microphone at every opportunity. His in- 
formal speeches are being broadcast frequent- 
ly from WEAF, WJZ and WCAP. Above 
he is shown before the WJZ "Mike." 

/1 
'."N 

(Kadel sad Herbert) 

Although he has not tak en much of an 

M\ ` N E. F. McDonald, president of the Zenith Radio 
and owner of WJAZ, discontinued his station in 
Chicago's residential district and built a portable 
truck. It i s now touring through small towns near 
ng broadcasting facilities. (Underwood 

Corporation 
the heart of 
station on a 
Chicago test 
end Underwood) 

flow 1,,, 

Radio has been installed in New York brokerage houses to 
enable stockbrokers to keep in touch with market quotations from 
other cities, as well as to keep up with the presidential campaign. 

\.. Above is a typical office keepintz It etnrk board from radio reporta 
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"All Abo -oard for the WLS Unlimited!" 
George Hay, announcer of this famous 
station, is shown above fully attired as 
Conductor of WLS and its equally famous 
locomotive whistle. 

By Milton Lieberman 

N "oW little kiddies, fold your tiny 
hands and sing the Lord's pray- 
er with us-ar-r-r- rrrk- -Good- 

bye- Hello -Polly don't want a cracker." 
"Shhh, don't make a sound," Ford 

Rush said to us, "and the parrot will 
keep up talking for half an hour. He's 
got a vocabulary of one hundred words 
and he uses them as often as a woman." 

We were listening very closely while the 
polly had his talk out. 

"Oh, pshaw, now he'll shut up tight." 
This last came when two young ladies 
stepped into the studio of radio -phone 
WLS and started asking the polly if 
he wanted a cracker. Polly looked at 
them with a cocked eye, as if to say, 
"My gosh, are you still asking that silly 
old question? Why should I want a 
cracker more than a glass of beer ?" 

But Polly just kept quiet, apparently 
insulted that his little monologue should 
be interrupted. Ford Rush, a member of 
the famous team of Ford and Glenn 
(Rowell) who are nationally known as 
the bed -time story tellers of the station 
and singers of "How Do you Do?" ex- 
plained that Mr. Static was just kidding 
himself and Mr. Rowell when he screamed 
with that cracked voice of his "Now 
little kiddies, fold your tiny hands and 

What the Broadcasters Are Doing 

Good evening, 

Listening I n with 

sing the Lord's prayer with us." That's 
the way they close their bed -time stories 
each evening between 7:45 and 8 o'clock. 

"Ford and Glenn" are distinguished 
because they are the first radio enter- 
tainers who ever succeeded in making 
bedtime stories popular. In fact, so 
popular has their fifteen -minute "Kiddies' 
period" become that one day last month 
when they quit work to attend the Illinois 
State Fair, the station was deluged with 
inquiries about their whereabouts. When 
they returned there was a universal 
sigh of relief. 

Ford and Glenn's success in the bed- 
time story line can be attributed to 
their originality. Even their songs are 
original, and they boast they can put 
any nursery rhyme to music on a mo- 
ment's notice. 

Some "Big Kids" 
THE kiddies aren't the only ones who 

listen in, either. Ford and Glenn 
are eagerly awaited on the air by many 
men and women who won't see even 
their second childhood again. Glenn 
estimates that a large proportion of the 
members of the WLS "Lullaby Club," 
which was originally intended for little 
tots only, consists of scores of fathers and 
grandfathers. 

WLS is owned by the Sears -Roebuck 
Agricultural foundation, and has its 
studio located on the mezzanine floor of 
the Sherman Hotel, Chicago. The 
towers which send out its 500 watts 
are located at the Sears -Roebuck plant, 
several miles away. 

Mr. Static isn't the only pet of the 
station. There is "Smoky the duck," 
who quacks obligingly for the children 
who are listening in. However, Mr. 
Static is quite important, and he bears 
himself with a dignity which shows that 
he knows how important he is. He is a 
double -yellow- headed Mexican parrot 
from the Gulf country and was brought 
to the station by George Hay, one of the 
most popular announcers in the country. 

"Static" comes from a family of thea- 
trical parrots, as his father and mother 
do tricks in a circus, his youngest sister is 
with a carnival and his three older 
brothers are in vaudeville. This species 
of parrot usually live to be 150 years old, 
but Static is just a baby -five years old. 

So much for the parrot -mascot of 
WLS, the greatest station devoted to 
the interests of rural communities in the 
world. It is a station literally built by 

HAVE YOU MET 

farmers and intended solely for farmers. 
When the station was conceived and the 
money appropriated, plans were thought 
out how it may best serve the farmer. 
Sam Agaard, director of the Agricul- 
tural foundation of the Company, and 
Edgar L. Bill, his assistant, formulated 
these plans, and they have been quite 
successful. 

Farm talks are given, schools are 
conducted for farmers, their wives and 
children and lessons are taught to better 
the countryman's mode of living and in- 
crease his profits on the products of his 
profession. Cows and pigs and goats are 
dissected and put together over the 
microphone to explain the "innards" 
of live stock and help the farmer better 
them. He is told how to grow cabbage 
and wheat, and what kind of scarecrows 
best keep those parasites away. Officers 
of the state granges make regular talks 
over the WLS microphone and the very 
cow -paths that lead off of Main street 
are trod by the WLS teachers. 

"All Work and No Play" 
FVEN the farmer's amusements are 

considered and cared for. Every 
Saturday night old -time fiddlers give a 
barn dance and the leader calls his steps 
over the radio. "Turkey in the Straw," 
"Money Musk," "After the Ball," and 
old -time cotillons and reels are broad- 
cast. 

And Si and Hank and old Sam Hicks 
like it. To show how much interest they 
take in it, a rather humorous incident 
can be told. A contest was being con- 
ducted to determine the most popular 
of the "Old -Time fiddlers" and it was 
announced that all of the listeners could 
vote for their favorite. From down in 
Illinois a regular storm of votes came in. 
A champion of one of the players had 
taken several hundred stamped post- 
cards and printed on the back "This 
counts as one vote for so and so," and 
about everybody in the township was 
given one of the cards to send in. Then 
from another section of the country a 
similar stunt was tried, until the votes 
ran up into numbers. Yes, the farmers 
are quite strong for WLS. 

But the station is not lacking in 
metropolitan entertainment, either. Reg- 
ular jazz is a prominent feature and there 
are many musical programs. The sta- 
tion caters to the railroader, also, and the 
Pennsylvania Railroad' System broad- 
casts a series of concerts. Talented 
employes of the road come up about 
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kverybody! 

FORD and GLENN 
"THE BEDTIME STORY BOYS"? 

every two weeks and give programs. One 
night on one of these programs the stars 
of all past Pennsylvania programs were 
chosen. These were G. W. Morris, an 
employe- singer of Pittsburgh, with a 
voice that plans to enter opera; a quartet 
of Pullman singers that entertain on 
Pennsylvania trains; Miss Ruth Radkey, 
pianist- daughter of an employe at Wash- 
ington Heights, and others. On that 
night a very unusual thing happened, 
much to the profit of Miss Radkey. 
A member of some woman's club heard 
her play over the radio and enjoyed it so 
much that she called the studio by tele- 
phone and asked her to play at an enter- 
tainment to be given by the club. 

RADIO AGE has broadcast feature 
programs from WLS at frequent inter- 
vals. 

WITHOUT a doubt the most popular 
character in the station is George 

Hay, the engineer of the "WLS Un- 
limited" train. His "This is WLS, 
Chi -caw -go" announcement, and the 
toot -toot of his train whistle, are known 
to all fans. Clem Dacey announces, too, 
on the late evening programs. Dacey 
is a vaudeville man, and appears on the 
stage with Van Alstyne, the composer 
of "In The Shade of the Old Apple 
Tree." 

A new feature has been tried out by 
the station which, it is planned, will 
become a permanent part of its weekly 
entertainment. 

This is the weekly radio play given by 
the WLS theatre, directed by Henry D. 
Saddler, of Bloomington, Ill. Every 
Friday night a one -act play, especially 
adapted for the radio, is acted, and it has 
met with much success. Extensive 
tests have been conducted to determine 
the most effective way to broadcast 
drama, and the ingenuity of the station 
has resulted in schemes to imitate every 
conceivable sound, so that the imagina- 
tion can build from the sounds broadcast 
the scenery, costumes, and facial ex- 
pressions which ordinarily are.necessary 
parts of the stage play. 

A visit to WLS' studio while Ford and 
Glenn and George Hay are in operation is 
considered better than a box seat at any 
legitimate theater. The studio is quite 
small, and as a result admission is a hard 
thing to achieve. So packed has the 
studio become on certain occasions that 
"The Judge" is threatening to put at- 
tendance on an "applied- for -in- advance" 
basis. 

The fun usually begins about 7:45 
each evening, when Ford and Glenn 
seat themselves comfortably on their 
piano stool and reel off their "Good 
Evening, Kiddies" greeting to the thou- 
sands of youngsters who gather around 
the family radio for their not- to -be- 
missed bedtime stories. 

IN SPITE of a packed studio and scores 
of restless, noisy fans who are trying 

to get in, Ford and Glenn manage to 
keep their composure enough to amuse 
the listeners in the studio and the thou- 
sands outside of it. Their harmony 
has won them many vaudeville offers, 
and their original repartee, which is 
made up on the spur of the moment and 
not by laborious preparation, is about 
the best to be heard at any station - 
anywhere. 

Enter "The Judge" 
After the bedtime stories have signed 

off and "Little Ford" and "Big Glenn" 
have retired to take a temporary rest, 
"The Solemn Old Judge," nee George 
Hay, appears on the scene, doffs his coat, 
rolls up his sleeve, and lights a fag. 

Introducing "Static" the only 
parrot whose profession is radio 
broadcasting. And "Static" knows 
the topes, too. 

Seated at a small table, he talks into 
the "Mike" in his intimate, pleasing way, 
and keeps WLS' evening program hum- 
ming till well past midnight, on feature 
nights. 

Ford and Glenn usually appear later 
in the evening to sing a few popular 

and on several evenings a week 
Ralph Emmerson, at the Barton studio 
organ, plays request numbers, most of 
which are popular or semi -classicall 

With such an aggregation of stars as its 
studio personnel, it is no wonder that the 
Sears -Roebuck Company has made its 
station one of the best loved in the Middle 
West. 

Programs from Hotel 
Most of the broadcasting from WLS is 

conducted at the Hotel Sherman Studio, 
although some of the farm programs 
come from the studio in the Sears -Roe- 
buck Building on the West Side of Chi- 
cago, where the apparatus and towers 
are located. 

Ford Rush and Glenn Rowell, who made "Lullaby Hour" for the kiddies an institu- 
tion over WLS, are shown above in a moment of harmony. Their bedtime tales make 
just as much a "hit" with the grownups as they do with -the open -eared youngsters. 
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And here is Jack Nelson, himself, 
who is to be announcer and director of 
Radio Station W'JJD. 

By Jack Nelson 
Director- Announcer, WJJD. 

M OOSEHEART! A city in Illinois 
which is, as the name implies, 
the very Heart of Moose. 

On the emblem of the Loyal Order of 
Moose are the letters P. A. P., standing 
for Purity, Aid and Progress, and 
inasmuch as every member of Moose is a 
father to all the children at Mooseheart, 
it is common to hear "Howdy Pap" 
when a Moose is concerned, and we say 
it now at the birth of WJJD in the 
Radio World, "Howdy Pap!" 

October 27th, Navy Day and the birth- 
day of Secretary of Labor James J. 
Davis, was chosen as the opening day of 
this new 500 watt station. The letters 
"J J D" in the call exist because of a 
sincere desire on the part of those who 
know what he has done for the establish- 
ment of Mooseheart and for the better- 
ment of thousands of children to give him 
some public recognition of his service, 
and it is very appropriate that the 
Mooseheart Station include his initials 
for it is due largely to his efforts that 
Mooseheart exists. 

Mr. Davis was successively a bootblack, 
iron puddler, organizer of the Loyal 
Order of Moose, founder of Mooseheart 
and Secretary of Labor in President 
Harding's and President Coolidge's cabi- 
net and Director General of the fraternity. 
Mooseheart is a co- operative, fraternal, 
philanthropic non -money- making enter- 
prise of the Loyal Order of Moose, 
sustained by its 600,000 members each 
contributing two dollars a year for the 
support, care, education, vocational train- 
ing and the protection of the otherwise 
rtpnendent children of its deceased 
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L2nter WJJD 
Two Famous Radio Favorites Manage 

New Mooseheart Station 
members. To date more than $6,000,000 
has been expended on this city of child- 
hood. 

A Real Paradise 
IT IS beautifully situated on its own 

1,100 acre estate in the famous Fox 
River Valley on the Lincoln Highway 
between Aurora and Batavia, Ill., thirty - 
five miles west of Chicago. For miles 
around there is open space, beautiful 
trees and clear skies. The Fox River 
runs through the premises and a 16 -acre 
lake offers opportunities for swimming, 
camping and skating. 

Mooseheart is remarkable because 
(1) it accepts only the dependent children 
of deceased Moose; (2) it has the lowest 
death rate of any place in the world; 
(3) its athletes are highly respected by 
their opponents and there are a compara- 
tively small number of boys from which 
to select their teams; (4) its boys' band 
is one of the most famous in the world; 
(5) great industries compete for the serv- 
ices of its graduates; (6) every graduate 
possesses practical knowledge of a trade. 

There are now about 1,200 children 
there. 

Mooseheart is ideally situated for a 
broadcasting station. Away from the 
unwelcome effect of the tons and tons of 
steel in Chicago, the 150 -foot towers are 
on the top of a fairly large hill, so that in 
first seeing them from the Lincoln 
Highway they look to be at least 250 
feet high. The wave length is one where 
there is little interference (278) and the 
operator, Ralph Shugart, who worked 
with me at the Drake for so long, has 

great expectations. The set is the 
Western Electric standard 500 watt 
transmitter, and while we promise no 
world's record for distance, it is hard to 
conceive of a more ideal location for a 
station. 

The Mooseheart studio will be adjoin- 
ing the operating room and lines to the 
Auditorium, the Athletic field and Super- 
intendent Adams' home will permit the 
broadcasting of solos, readings, duets, 
trios, band, orchestra and glee club 
numbers, football games, etc., all by the 
students of Mooseheart. 

Champion Athletes, Too 
THE foot -ball team, for instance was 

defeated only once last year, and 
that time by the Champions of the State, 
and there are less than one hundred and 
fifty boys of size enough to pick from. 
The Mooseheart Band has just returned 
from a tour through nearly every state 
and it is famous for its quality. The 
Novelty Orchestra (a "Jazz Band ") is'a 
"hot aggregation" of some of the boys in 
the Band and Symphonic Orchestra. 

There will be a program every after- 
noon and every evening from Mooseheart 
and only youngsters of Mooseheart 
will perform. The entertaining feature 
of these programs will be in listening to 
these children, orphans and half- orphans 
who have tasted unhappiness in watch- 
ing their progress and hearing the effects 
of Mooseheart training. There must be 
something to the training, for in all the 
years Mooseheart has been in existence 
there has not been one case demanding 

(Turn to page 70) 

Photo of Shugart by Drake Studio. 

Above are shown the impressive antenna towers and operating building of Station 
WJJD, Mooseheart, Ill. Another studio in Chicago is to be connected with the Moose- 
heart operating room by a direct wire. In the circle is Ralph Shugart, formerly chief 
operator at WDAP, who will hold that position at WJJD. Ralph is known to old -time 
broadcast listeners as The Sheik of the Drake." 
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An .Easily Tuned 

Single Tube Loop Set 
By JOHN B. RATHBUN 

Vf 
AKING one part of a radio 
receiving set do the work of 
two or more of the parts or- 

dinarily employed is the basis of 
simplification, and simplicity in amateur 
radio is a virtue, always providing of 
course that the rearrangement does not 
interfere with the proper functioning of 
the receiver. It will be remembered 
that a distinct step in the direction of 
simplicity was taken in the reflex set 
described in the September issue of 
RADIO AGE, the tuning coupler acting 
in the dual role of tuning inductance 
and radio frequency transformer. In 
the simple one tube regenerative set 
about to be described, the loop aerial 
acts both as a collector of radio energy 
in the usual way, a tuning inductance 
and tickler coil. In fact, the only tun- 
ing instruments in the cabinet are two 
variable condensers which tune the grid 
and plate circuit respectively. 

As with any loop aerial set, the range 
for a given number of tubes is con- 
siderably less than with an outdoor or 
"flat -top aerial," but this deficiency is 
more than compensated for by the 
greatly increased selectivity and the 
sweet clear tone. In a certain sense, 
the directional effect of the loop acts 
as a third auxiliary to the tuning ele- 
ments in securing selectivity, and this 
is of great importance in congested 
areas where there are two or more local 
stations broadcasting at the same time. 
The use of the loop eliminates much of 
the interference ordinarily experienced 
due to sign flashers, X -ray machines, 
violet ray apparatus, and all the other 
elements that combine to make a bedlam 
of noises in city reception. 

This circuit was tried out thoroughly 
under very difficult conditions a year 
ago last summer in the Hotel Commo- 
dore, New York. It was assembled 
from parts roughly stuck together in 

Copyright: 1924 

Loop Acts as Aerial 
and As Inductance 
the confines of a hotel room and the loop 
was made by sewing wire in and out of 
a sheet of newspaper. With the loop 
inside of a steel frame building, stations 
as far away as Pittsburgh, Pa. (KDKA) 
were heard with considerable volume, 
WOR of Newark came in loud and clear, 
and the local stations were tuned in 
and out without difficulty. To receive 
any signals at all with a loop installed 
in a steel frame building seems a notable 
achievement for a single tube set, 
particularly when the parts were only 
stuck together temporarily without any 
thought to the proper layout. 

Tapped Loop Used 

FROM 
the blueprints it will be seen 

that the loop aerial is of the ordinary 

HOW TO USE RADIO AGE 
BLUEPRINTS 

The blueprints printed in this sec- 
tion are so arranged as to form a 
complete unit with the explanatory 
articles when desired by the reader. 
For example, the center sheet con- 
sisting of pages 43, 44, 45 and 46 
contains two blueprints and two pages 
about a capacity feedback set. Just 
follow this four -page sheet at the 
center and you will have a complete 
section to follow when you make this 
hookup. Likewise the second center 
sheet, which also can be followed as 
one unit, is devoted to the single 
tube loop set. The blueprints for this 
hookup are on pages 42 and 47, and 
the article on pages 41 and 48. 

Blueprints appearing in future is- 
sues will be arranged in the same 
manner. -The Editors. 

type but that a tap is taken at the eighth 
turn, thus dividing the loop into the grid 
and plate sections. Eight turns of the 
loop form the plate circuit or tickler 
coil while the remaining sixteen turns 
form the grid or tuning inductance. 
According to the construction of the 
loop and the constants of the apparatus 
employed in the circuit, some slight 
readjustment may be required in this 
distribution of the turns of wire in the 
loop, but ordinarily it will be found that 
the specified tapping point is very near 
that required for the ordinary set. The 
loop is two feet square, two feet on each 
side, but this is not critical if the total 
length of wire in the circuit remains 
about the same. The wire spacing 
between turns is taken at one -quarter 
inch but this may be varied within 
reasonable limits. A factory made loop, 
such as can be purchased ready made is 
of course the most effective and best 
appearing, but the loop can also be made 
at home by those who have the patience. 

Fig. i is a "picture diagram" or plan 
view of the complete set in a cabinet, 
while Fig. 2 just below it is a con- 
ventional diagram which shows the 
experienced builder how the set func- 
tions. These two views on the same 
blue print sheet should be used in wiring 
up the set. The isometric view of Fig. 
3 shows the appearance of the assembly 
taken from the rear of the panel and is a 
guide in laying out the apparatus. For 
greater volume, one or two stages of 
audio amplification can be added in the 
usual way for the operation of a loud 
speaker or for better volume on distant 
stations when using the head phones. 

Looking at Fig. 1 or Fig. 2, depending 
upon the experience of the reader, we 
see the two variable condensers (Cl) 
and (C2) which comprise the tuning 
controls. Condenser (Cl) tunes the 

(Turn to page 48) 

Blueprints for the Single Tube Loop Set on Pages 42 and 47. 
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Close Regeneration Conrol With 

A Capacity Feed-back Receiver 
By JOHN B. RATHBUN 

EARLY all of our readers are 
familiar with the inductive feed- - back types of regenerative cir- 

cuits in which the plate energy is a 3- 

turned to the grid circuit through the 
inductive effect of a tickler coil, or by 
means -of tuning the plate and grid into 
a mutual resonance by means of plate 
and grid variometers. He is also familiar 
with the direct feedback type in which 
the plate circuit is connected directly 
with the aerial as in the single circuit 
Ultra -audions and Wizard circuits. 

However, there is a third means of 
feedback which is highly effective, known 
as the "capacitative feedback" by which 
the plate energy is returned to the 
primary and controlled through a varia- 
ble condenser between the primary in- 
ductance and the plate. 

As with the inductive feedbacks, there 
are a great number of circuit combina- 
tions possible with the capacity feed- 
back system and one has only to con- 
sult an English radio magazine to dis- 
cover this fact. Its popularity in Eng- 
land is undoubtedly due to the fact 
that a capacitative feedback circuit 
has a lesser tendency toward breaking 
down into free oscillations when the 
circuit is being forced, and as we all 
know, re- radiation from the aerial is 
the Englishman's private pet peeve. 
Another factor which stands in favor of 
the capacitative system is the fact that 
much closer control of regeneration is 
possible by means of a vernier variable 
condenser than by the standard tickler 
coil arrangements, and that the tube 
can be brought closer to the spilling 
point without actually causing trouble. 

A Sensitive Hookup 
ICLAIM no originality for the gen- 

eral type of circuit which is demon- 
strated in this article except in points 
of minor refinements. It has been 
variously known as the "Super -Reinartz," 
as the "Inverted Weagent," and the 
"Capacitative Ultra -Audion" at various 
times. However, no matter what its 
origin may have been, it is an exceedingly 
sensitive circuit and gives great signal 
strength on local. The circuit is tuned 
to wavelength by means of a variometer 
while the feedback is controlled by 
means of a vernier variable condenser. 
The principal improvement, introduced 
in this article is the use of a spiderweb 
type of variometer. 

In Fig. 1 of the accompanying blue- 
prints we show a wiring diagram and 
plan view (Looking down on top of the 
set) which is for the use of our readers 
who are not familiar with conventional 
or symbolical diagrams. In Fig. 2 is 
the symbolical diagram of the set for 
the information of the advanced readers 
who may wish to learn how the circuit 
functions. An isometric view in Fig. 3 

A Sensitive Circuit 
with Greater Volume; 
Variable Condenser 
Controls Reaction . 
shows the general arrangement on the 
rear of the panel and the run of the 
wiring, but we advise the reader to make 
the actual wiring connections with the 
aid of either Fig. 1 or Fig. 2 as in these 
views the wiring is clearer and easier to 
follow. Keep these blueprint diagrams 
for reference and you will have no trouble 
with this set. 

Looking at Figs. 1 -2 we see the tuning 
variometer (VA) which is really a spe- 
cially connected vario coupler of the 
spiderweb type. In the particular 
coupler shown a movable coil or "rotor" 
marked (r) is connected in series with 
the stator (s), the latter being the tapped 
coil. The tapped portion (L) of the 
coupler stator is simply the tapped por- 
tion of this member but is drawn out 
separately in Fig. 2 for emphasis in show- 
ing the application of the tap switch 
(TS). The tap switch gives closer con- 
trol of the tuning and it will be noted 
that no variable condenser is included 
in the grid circuit. 

Regeneration Control 
AT (Cl) we have the vernier variable 

condenser in the plate circuit which 
controls the regeneration or feed back 
into the aerial or primary circuit. On 
tracing out the hookup we will see that 
the condenser (C1) is effectively in series 
with the variometer (VA) and therefore 
that the variometer acts as an auto - 
transformer for the plate circuit, increas- 
ing the potential applied to the grid of 
the tube. This is very similar in action 
to the Weagent circuit except that an 
auto -transformer (Single circuit induct- 
ance) is applied instead of the two cir- 
cuit transformer used in the Weagent. 
Maximum potential is developed be- 
tween (C1) and (VA) at the point where 
the grid circuit is connected through 
the grid condenser (GC) and the grid 
leak (GL). The detector tube is at 
(T1) with its controlling rheostat (R1). 

The use of a spiderweb inductance 
in this circuit eliminates a great deal 
of the wasteful distributed capacity 
which commonly grounds a large per- 
centage of the aerial current in single 
circuit receivers of this class. This is a 
marked advantage over the layer wound 
type of coupler and shows up well in 
practice. The tap points on the section 
(L) are connected to the tap switch (TS) 

in the conventional manner, and the blade 
of the switch is then connected to ground. 

Variable condenser (Cl) should have 
ample capacity, hence should be a 43 
plate or 0.001 mf type. The grid con- 
denser (GC) is a mica dielectric type 
with a capacity of 0.00025 mf while 
the grid leak (GL) should be either a 
variable leak or else a fixed type with a 
resistance of about 1.0 to 1.5 megohms. 
The tube (T1) can be any standard 
tube of the amplifier type such as the 
UV -201A or UV -199 type. It will be 
noted that both the detector tube (Ti) 
and the audio amplifier tube (T2) are 
connected to the positive terminal of 
the same "B" battery and therefore 
that both tubes carry the same high 
plate voltage. The "B" battery voltage 
will range from 45 to 90 volts, but the 
best results are obtained at 67.5 volts 
with the majority of tubes. 

At the output of the detector circuit 
we have the primary coil (+B -P) of the 
audio frequency transformer (T) con- 
nected in the plate circuit. A fixed 
condenser (K1) is connected across the 
primary which has a capacity of 0.001 
mf. The secondary coil ( -F) and (G) 
is connected to the audio amplifying 
tube (T2) through the 4.5 volt "C" 
battery (C). The transformer (AT) 
should have a ratio of from 5 -1 to 6 -1 
for the best combination of amplifica- 
tion and clear tone. Lower rations give 
less distortion but also less volume. 
It should be particularly noted that the 
( -) negative pole of the "C" battery 
should go to the grid post (G) of the 
amplifying tube socket (T2). 

Simple Output Arrangement 
SIMPLE single circuit jacks (J1 -J2) 

are used in both stages, and while 
this leads to slightly diminished volume 
in the detector stage, yet this is no 
practical disadvantage as the detector 
is used only for receiving local stations 
in the majority of cases. The advan- 
tage lies in the simplicity of the jack 
connections and in the fact. that the 
circuit is not broken at any time in 
switching from one stage to the other. 
There can be no open circuits due to 
poor jack contact nor microphonic 
noises set up as this point. In the hands 
of the novice a two circuit jack in the 
detector stage very frequently leads to 
trouble. Jack (J2) in the audio stage 
is of the usual type and requires no 
further explanation. 

The only special instructions that 
seem necessary for this circuit are those 
which relate to the conversion of a vario- 
coupler into a tapped variometer. One 
lead from the rotor or movable coil 
shown by (r) in Fig. 2 is connected to 
the outermost lead from the stator 
coil (s). In this way the rotor and 

(Turn to page 46) 
Blueprints of the Capacity Feed -back Receiver on Two Pages Following. 



41E MON i 1111 





46 RADIO AGE for November, 1924 

A New Capacity Feed -back 
Receiver 

(Continued from page 43) 

stator are connected in series and the 
device now becomes a variometer. Do 
not make the connection with the tapped 
end of the stator coil. Leave the tapped 
end open for the inductance switch 
connection. 

With this set, the writer has pulled 
them in for very considerable distances 
and with surprising volume. It has all 
the signal strength of a single circuit 
receiver combined with a great per- 
centage of the selectivity of the three 
circuit type. It is not quite so selective 
as a three circuit tuner, especially when 
two or three local stations are going at 
one time, but it is much better than the 
average single circuit arrangement in 
this respect. One stage of audio fre- 
quency amplification is always desirable 
with any regenerative and is quite 
economical. It is the addition of the 
second stage that leads to complication 
and expense. 

One stage of audio permits of excellent 
loud speaker volume on stations up to 
100 miles or so and makes headphone 
signals audible that would often be 
passed by with the detector tube alone. 
With UV -199 tubes, both stages can 
be worked off of three No. 6 dry cells 
for a long time and with excellent results. 
By biasing the audio tube (T2) the total 
demand on the "B" batteries is very 
light and the smallest size of cells can 
be used for long periods. 

"B" Battery Current 
WHILE the amplification is slightly 

better with 90 volts of "B" battery 
on the plate yet 67.5 volts gives nearly 
the same volume with a much smaller 
consumption of "B" battery current 
and witn less tendency toward whistling. 
With 45 volts on the plate the tone is 
probably purer but the amplification is 
very much reduced. If only 45 volts 
are used, then the "C" battery should 
be reduced to a two cell, three volt 
type in place of the three cell 4.5 volt 
battery used for 67.5 to 90 volts. 

From 40 to 60 feet of outdoor. flat 
top aerial will give very good results. 
If the aerial is made longer than this 
there will be trouble in maintaining the 
required selectivity although a longer 
aerial may give a slightly greater range. 
The great trouble with the majority of 
amateurs lies in the fact that they try 
to hang up too much wire in their aerial 
circuit and in so doing increase the 
interference and disturbing noises that 
may originate in the neighborhood. 
A single wire is better than two wires in 
parallel. 

A 7 "x14" panel can be made to accom- 
modate this apparatus as laid out in 
the drawings without much squeezing. 
If it is likely that a second stage of 
audio will be added in the future then a 
panel 7 "x18" should be used. Bakelite 
or hard rubber are the best materials 
for the panel, and while the baseboard 
is usually made of wood this can also 

be made of hard rubber or bakelite to 
advantage. 

(Mr. Rathbun has perfected a new 
"super" for publication in blueprint 
form in the December RADIO AGE. 
Don't miss WI 

No Other Magazine 
Prints 

ORIGINAL BLUEPRINTS 
Such as You Find Every 

Month in 
RADIO AGE 

Blueprints for the Capacity 
Feed -Back Receiver on 

Pages 44 and 45 

Baby Hetrodyne Notes 
By John B Rathbun 

WHILE I believed that the Single 
Tube Heterodyne circuit which 
was published in the February 

issue of RADIO AGE would be of interest 
to many of our readers, I did not foresee 
the deluge of correspondence which has 
poured in upon us steadily for the past 
four months. 

As might be expected with such a crit- 
ical circuit, the results obtained by the 
many builders varied widely. The cus- 
tomary 30 per cent of experienced radio 
experimenters who generally obtain good 
results wrote in and reported results 
which were high above the average for a 
single tube receiver. The remaining 70 
per cent, who always experience trouble 
in some form or other with any circuit, re- 
ported every degree of trouble ranging 
from noisy reception to no reception 
at all. 

Out of all the correspondence which I 
have handled on the subject I have two 
heart warmers which have tickled me way 
down to the ground. One records a recep- 
tion of 2,600 miles, while the other 
comes a close second with 2,100 miles, 
both without amplification and with the 
circuit exactly as specified. Our booby 
prize of a fur lined straw hat goes to four 
of our readers who consistently report 
zero miles. The leader in our "Longest 
Aerial Contest" leads by several hundred 
feet, his aerial, according to his letter, 
being 400 feet long. 

What Some Fans Do 

In the words of Captain Favour, who 
writes in from Fort Sheridan, Ill., "We 
are constantly hearing of new circuits, but 
seldom hear of the results obtained by 
them." Acting on this suggestion I am 
attaching a very few of the results ob- 
tained by our readers which may be a 
guide for those who are working or who 
have worked on the Single Tube Heter- 
odyne. 

"Los Angeles, Cal. Have just finished 
building the 'Single Tube Heterodyne' as 

The Magazine of the Hour 

described by John B. Rathbun in your 
February issue. Had a little trouble in 
getting it to work properly at first; it 
whistled and howled until I placed a 
0.005 fixed condenser between the plate 
(P) and the (+F) posts of the tube sock- 
ets, and a 0.001 fixed condenser across 
the phones. It works fine now and is 
very selective and clear. 

"I am living at present within a half 
dozen blocks of four broadcasting sta- 
tions. Five nights a week they all work 
at the same time. I have absolutely no 
trouble in shutting them out. With a 
fifty -foot aerial on the roof I can tune 
in any one of the stations without a trace 
of the others, and this I believe is going 
some, as it is the general belief here in 
Los Angeles that a single tube set is use- 
less in the downtown section without 
wave traps. 

"(Signed) Frank C. Meislalin." 

(NOTE): The addition of the 0.005 
mf fixed condenser bypass between the 
plate (P) and the (+F) is quite interest- 
ing, and upon experimenting with this 
addition, I find that it is quite effective 
under certain conditions where the tube 
tends to howl. This may be of benefit to 
those of our readers who have reported 
howling. Phone condensers placed across 
the phone posts may or may not be 
effective, depending upon the character- 
istics of the phones used. However, this 
is well worth trying. 

t * * 

"Bethelehem, Pa. Just a question or 
two that I would like to have answered. 
I constructed the single tube heterodyne 
described in the February issue of RADIO 
AGE. The set works fine and I am de- 
lighted with it. I picked up at least thirty 
stations, but what bothers me is that all 
of my stations come in at such a low 
dial reading that the condenser (Cl) is 
never over (30) and at low wave lengths 
both condensers are at nearly (0). I find 
that a three megohm leak works best with 
the C -301A tube. My aerial and lead -in. 
approximate 85 feet. 

"(Signed) Leonard R. Krause." 

(EDITOR'S NOTE): The condenser 
positions vary with your local conditions 
and with the length of the aerial. Either 
your condensers have not the rated 
capacity or else you should remove a few 
turns of wire from the secondary coil of 
the fixed coupler. The wave length of the 
set increases with the number of turns on 
the secondary coil of the coupler, and to 
reduce the wave length so that your set 
will work with positive condenser settings 
on short waves, we should remove a few 
turns at this point. 

* * * 

"Washington, D. C. I have made up 
the Baby Heterodyne as described in the 
RADIO AGE of February. This hookup 
deserves much praise. However, the 
length of the coils (M) and (N) makes it 
impossible to put this set in a cabinet. 
Could these coils be bank wound? Would 
Litzendraht wire improve the set any? 

"(Signed) Maurice A. Coates." 
(To be continued) 
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An Easily -Tuned Single 
Tube Loop Set 

(Continued from page 41) 
loop aerial to wavelength while (C2) 
controls regeneration and also aids (C1) 
in sharp tuning. Connections to the 
outer turns of the loop are made 'by the 
binding posts (L1 -L2). Connection to 
the intermediate tap on the loop is made 
by binding post (I). Ordinarily the set 
works very well without a ground con- 
nection, but in some cased increased 
volume with decreased selectivity can 
be had by grounding one of the posts 
(L1) or (L2), the exact post to ground 
being determined by experiment. 
Grounding increases the effectiveness 
of the loop as a collector of radio energy 
but at the same time it partly destroys 
the directional effect and hence also 
decreases the selectivity. As this varies 
with local conditions, no recommendation 
can be made on this point which will 
fit every case. 

Use Low Loss Parts 
OWING to the wide separation of the 

wire turns on the loop, the dis- 
tributed capacity is much less than with 
the more usual tuning coil and it will 
be found that the loop tunes sharper 
and more critically than a coil. This 
means that a vernier type variable con- 
denser is very desirable for both tuning 
controls if we expect to get the best 
results with certainty. Both condensers 
(C1) and (C2) have a capacity of 
0.0005 mf or are 23 plate commercial 
types. The low capacity of the loop 
results in a minimum of electrostatic 
coupling between the grid and plate 
circuits with an attending sharp control 
of regenerations and a marked absence 
of whistling and howling when tuning in. 

Hard . amplifier tubes such as the 
UV -201A, C -301A, UV -199 or C -299 
are best adapted to this circuit, but 
very good results have also been at- 
tained with the WD -12. In fact the 
New York test was made with a WD- 
12 tube. Moderate volume can be 
had with 22.5 volts of "B" battery on 
the plate but higher voltages are better 
as they give more volume. With the 
UV -201A and C -301A we can employ 
67.5 to 90 volts with profit while with 
the UV -199 and C -299 we will find that 
67.5 volts is about the limit. Soft 
detector tubes of the UV -200 type give 
indifferent results owing to the low plate 
voltage that must be carried and they 
take too much filament current to be 
practicable for this sort of a circuit. 

The rheostat (R) is of the ordinary 
type, the resistance of which depends 
upon the type of tube used. A plain 
type rheostat can be installed but a 
vernier gives better control of the fila- 
ment current and electron emission. 
The tubes also control the "A" or 
filament battery voltage, hence we must 
first choose the type of tube and then 
select our rheostat and filament "A" 
battery to correspond. A 0.002 mf 
fixed condenser (K) bypasses the radio 
frequency current around the phones 
and "B" battery in the usual manner, 
and is of great assistance, particularly 

when old "B" batteries introduce a 
great amount of resistance into the plate 
circuit. 

Grid Biasing Scheme 
WITH low plate voltages, ranging 

from 22.5 to 45 volts, a one megohm 
grid leak (GL) and a 0.00025 mf grid 
condenser (GC) give good results as 
shown in Fig. 2, and will also function 
well at higher voltages. However, when 
the voltage exceeds 45 volts it will 
generally be found that a biasing "C" 
battery will be better as shown installed 
in Figs. 1 and 3. This is simply a small 
three cell flashlight battery of 4.5 volts 
with the negative pole connected to the 
grid (G) of the tube socket. This 
polarity is of the greatest importance 
and the negative bias must be main- 
tained on the grid (G) by this connec- 
tion. 

THE ORIGINAL 
RADIO AGE BLUEPRINTS 

On Pages 42 and 47 
Will Aid You 

In Making This Novel 

SINGLE TUBE LOOP SET. 

Another unusual Group of Blueprint 
Hookups in December RADIO AGE. 

When the constructor wishes to build 
his own loop aerial we advise him to 
use a large gauge of silk or cotton covered 
magnet wire. Small gauges such as 
No. 22 to No. 24 will bring in the stations 
but larger wires or stranded cable such 
as lamp cord is better. There are 24 
turns in all with a width of about 24 
inches across the sides of the square. 
Spacing the wire about 1 -4 inch between 
turns will be perfectly satisfactory for 
the ordinary range of wavelengths. 

IN Fig. 2 we show the probable loca- 
tion of the ground (g) by dotted 

lines. This ground may or may not 
be used but it should be at least tried 
out. It generally stabilizes the circuit, 
and prevents any tendency toward body 
capacity, even though it does affect 
selectivity adversely. 

While this set has been mounted on 
a 6 inch by 7 inch panel, yet it is more 
desirable to use a 6 inch by 10 1 -2 inch 
size as the larger panel makes it easier 
to wire up the receiver. From this it 
will be seen that it is a portable of the 
first order and that a panel size of 7 
inch by 18 inch will permit of carrying 
batteries and all within the cabinet. 
In case that it is desired to install the 
batteries within the cabinet it will be 
found best to use "A" batteries of a 
square shape as such batteries pack up 
closer and are easier to hold in place. 
Vertical type "B" batteries are now on 
the market which require a minimum of 
space and which are very easy to connect. 

When range is required regardless of 
selectivity, noise and other charac- 
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teristics, it will be found advantageous 
to connect a short length of aerial to 
the post (L2) with the ground (g) as 
shown by the dotted line. In effect 
this gives us a single circuit tuner in 
which the inductance is still represented 
by the loop. When the short flat top 
aerial is connected in this way, we must 
still use the loop as the 20 to 40 foot 
stretch of flat top is simply an auxiliary 
to the circuit and does not supplant the 
loop. The combination of flat top and 
aerial gives greater selectivity than a 
flat top aerial alone as the loop still 
gives a strong directional effect, but at 

-the same time the selectivity is reduced 
in the vicinity of powerful broadcasting 
stations and the flat top collects various 
disturbances which result in noises in 
the phones. The auxiliary flat top 
aerial is indicated by the dotted line 
(FL) in Fig. 2. 

In making adjustment of the tap 
point (i) on the loop we must strike 
a compromise between the wavelength 
range and the regenerative effect. The 
turns between (a) and the tap point 
(i) determine the wavelength range 
in meters while the loop turns between 
(b) and (i) determine the regenerative 
effect. Temporarily, at least, connect 
up 16 turns between (a) and (i) and 
eight turns between (b) and (i). Now 
attempt to tune in stations on very 
long and very short wavelengths to 
determine the range. Thus, if the 
condenser (C1) includes stations having 
wavelengths of 500 meters and over, 
and also stations or telegraphic code 
on as low as 200 meters, then we can 
feel that the tuning section of the loop 
(a -i) is of ample range and then can pay 
our attention to the tickler section of the 
loop. 

If we can obtain a whistle by means 
of condenser (C2) on any of the stations 
within the above band of wavelengths, 
with the tube turned up to normal 
brilliancy, then we can feel sure that 
we have sufficient turns in the tickler 
section (b -i). If we have a great mar- 
gin left in our condenser (C1) after we 
have tuned in a station of 500 meters 
or higher, and if the signals are weak 
and no whistle appears at any position 
of (C2), then we can change our tapping 
point (i) so that more turns are included 
in the tickler (b -i) and fewer turns are 
in the grid section (a -i). By experi- 
mentally moving the tapping point 
(i) from one turn to another, we can 
determine the maximum performance. 

Adding Stages 
ANY type of audio frequency amplifier 

can be added, resistance or trans- 
former coupled, with one or two stages 
as may be desired. The output posts 
(pl -p2) are connected to the input of 
the audio stages as is usually the case 
with regenerative circuits, and the same 
"A" and "B" batteries can be use for 
both the detector and amplifier tubes. 
One or more stages of TUNED radio 
frequency increase the range but also 
increase the complication and expense. 

Watchfora "dyne "blueprint hookup -the 
greatest poet, in December RADIO AGE. 
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Order Direct From This Page: Save 
About One -half! Compare our prices 

with others. Only highest grade nationally 
known GUARANTEED parts. OUR GUARANTEE 
PROTECTS YOU. Money cheerfully refunded if you 

are not satisfied. Be sure to write your order and state prices plainly. 
Seod post office or express money order or bank draft for total amount 

to insure prompt shipmeot. ALL PRICES ON THIS PAGE INCLUDE 
SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- 

mercial agency regarding our reliability. If your favorite circuit is shown here, order 
direct from this ad. No skill required to build your own radio with Randolph parts, Panels 

are all drilled. Instructions are simple and complete. Everything comes ready to assemble. 
Order direct) All shipping charges prepaid. 

Complete Parts for : 
Two -Stage Amplifier : 
May Be Used In Connection : 

With Any Receiving Set 

1 7x or any 
standard Bake - 

1 Thordarson or Columbia 
High -ratio Transformer- 

1 Thordarson or Columbia 
Low -ratio Transformer. 

2 Bakelite Rheostats. 
2 Bakelite Sockets. 
2 2- circuit Jacks. 
1 1- circuit Jack. 

Il 
1 Baseboard. 

9 Binding Posts. 
w 

Diagram and Instructions 
for wiring. 

COMPLETE PARTS NEUTRODYNE RECEIVING SET FOR 3 AND 5 -TUBE 
Genuine Hazeltine Licensed Fada, Freed- Eiseman, or other Genuine Licensed Parts 

1 7x281.1L Drilled Panel. PARTS FOR 6 -TUBE SET: 3 -Gang Bakelite Socket. 
2 All American or Columbia Audio Transformers. 35 feet Hook-up Wire. 
3 4" Bakelite Dials. 8 Binding Posts. 1 Wave Control Neutroformer. 
3 Filament Control Jacks. 1 Grid Leak and Condenser. 2 R. F. Neutroformers. 
1 Vernier Rheostat -30 -ohm. 2 Bakelite Sockets. 1 Baseboard. 5 -TUBE SET 
1 Plain Rheostat -6 ohm. 1 .001 Condenser. 2 Neutrodons.$ 
1 strip Bakelite. 6xlxr's. 1 Dubilier By -Pass Condenser. 3 Bezels. 

Complete blue -prints and working diagrams and instructions. 

COMPLETE PARTS COCISADAY RECEIVING SET FOR 3 -TUBE 
1 Cockaday Coil 2 Double Circuit Jacks. 
2 23 -plate Hy -Grade Cond. 2 3" Bakelite Dials. 
1 Bakelite Rheostat. 30 -ohm. 1 Grid Leak and Mica Cond. 
1 Bakelite Rheostat, 6 -ohm.7 Switch Points, 2 stops. 
3 Bakelite Sockets. 1 Bakelite Binding Post Strip. 
1 high ratio Columbia or AU- 8 Binding Posts. 

American Transformer. 1 7x21xi%" Drilled Bakelite 
1 Single Circuit Jack. Panel 3 -TUBE SET 
1 low ratio Columbia or AB- 3 Bezels dyp 

American Transformer, 1 Baseboard. 
Complete blue -prints and wiring diagrams. _ 
1 -Tube Set $10.45 

Complete Parts for 
2- TUBE 

HARKNESS 
SET 

Tx14xt /e" Drilled Bakelite: 
Panel. 2 Harkness Flexo- 
formers with Condensers, 2 
Dials, 2 Bakelite Sockets, 
1 Connecticut Battery 
Switch, 2 American Belt 
Transformers, 1 Jack, r 
R -W Detector, 1 Bakelite 
Rheostat, 5 Binding Posts. 
Baseboard and Bus Bar: 
Wire -17.95 
Acme -1 Tube Reflex Set 

$1145 
: Acme -4 Tube Reflex Set : 

X3985 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIp11111111111111111111111111111111111111! mru.. 

Always hiention RADIO AGE When IVriting to Advertisers 

SUPER 
i Heterodyne 

Containi 3 In 
mediate 

ng 
Frequencyter- : 

Transformers, Filter 
Transformer, Oscil- 

:lator Coil and 2 -: 
1 M. F. Condensera 

I$1975: : withAudiofre- 
quein2ó 65m.: 

33P- 

: OUR CATALOG IS FILLED WITH : 
i Bargains Like These : 

CONDENSERS 
23 -plate plain Cond'n'r.$1.29 
23 -plate Vernier Cond'r 2.69 

RHEOSTATS and 
POTENTIOMETERS : 

Bakelite Rheos't, 6 -ohm .38 - : Bakelite 30 -ohm .69 
BakelitelVernierRheos't 1.15 
Bakelite Potentiometer, : 200 ohm .59 : 

TRANSFORMERS : Randolph Special, 6 to 
1. 2.16; 3t/ to 1 1.89 

Sinclair Special 6 to 1, 
2.55; 3 Mt to 1 2.24 : 

TUBE SOCKETS & DIALS 
4" Ilygrade Dial .29 
Bakelite Socket .28 
Weston Plug .75 

VARIOMETERS : : Itroulded Varinmeter 2.39 : 
Bakelite moulded 3.46 

HEADFONES : 
Randolph Special, 2200 

ohms 2,d6 : Blue Bird Special 3.95 
LOUD SPEAKERS : 

American Bell 3.95 
With adjustable loud 

speaker unit. 6.95 
COUPLERS and COILS 

180° Variocouplers .95 : 
Reinarta Coils 1.25 
Electric Soldering Iron ,.'8 : Cockaday Coil 1.65 
Three -Circuit Tuner 2.95 

Our Guarantee 
Every article exactly as rep- 
resented. Every article is 
tested before shipping. Corn - 
plete satisfaction guaranteed 
or money will be cheerfully 
refunded. 

ad i" ?tv1 ; 3 Y 

PARTS 
ONE -TUBEOR REINARTZ RECEIVING SET 

1 7x18 Bakelite Panel. 1 Genuine Rbeinartz Coil. a. 
1 Vernier Bakelite ltheo. 2 doz. Switch Points and Stops. 
1 Bakelite Socket 3 Switch Levers. 
1 23 -plate Lo -lose 25 feet Busbar Wire. 

Var. Cond. 1 Freshman Grid Leak and 111- plateLoloas Condenser. 1 -TUBE SET B. Var. 
Bakelite 

1 Baseboard. 

X 1045 2 Bakelite D O Binding Posts. 3 Blue -print and Complete Instruct$17.66 
3 -Tube Set 

CO FO ES -TUBE SUPER -HETERODYNE 
1 23 -plate Lo -loss Vernier Bremer Tully or Duplex Condenser. 
1 23 -plate Lo-loss Vernier Bremer -Tully or Duplex Condenser. 
1 400 -ohm Frost Potentiometer. 1 1 -Meg. Leak. 
2 6 -ohm Rheostats. 2 4" Bakelite Dials. 
2 80-ohm Bakelite Rheostats. 1 Single Circuit Jack. 
1 .00025 Fixed Condenser. 2 2- Circuit Jacks. 
4 .002 Condensers. 8 x 35 Baseboard. 
1 .006 Condenser. 35 ft. Busbar Wire - 

1 Bakelite Terminal Strip for Binding Posts. 3 All- American or Columbia Long -wave Transformer9. 
1 Multicolucord Cable for connecting battens. 2 All- American or Columbia Audio Transformers 

Instructions, blue -prints and complete layout. 

1 Rx36xt3" Dr'ld. Bak. I'au. 
8 Bakelite Sockets. 
7 Binding Posts. 
1 Filter Transformer. 
1 Oscillator Coupler. 
1 "C" Battery. 
1 Battery Switch. 

RANDOLPH RADIO CORPORATION 
159 N. Union Ave. Dept. 228 Chicago, Illinois 

FREE. 
BIG MONEY -SAVING 

RADIO CATALOG 
containing a thousand bar- s 
gains of everything on radio 
-Parts supplies, complete at 
parts for sets, complete s 
sets, etc., also a mine of 
very latest information on 
all different circuits, cog- 
plete list of broadcasting 
stations, and other valu- 
abl,e, up -to- the -minute 
radio data. Send your name 
and address on a card or : 
letter. We will send cata- 
log free. 

Free Service ? 

;Department 
Our radio engineers will 

help you solve all your 
radio problems, and fur- 
fish up-to -date informa- 
tion on set construction. 
operation and improve- 
nient This service a free 
to our customers. 
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our J eaders 
The material appearing under the title "Pickups and Hookups by Our Readers" in 

RADIO AGE, is contributed by our readers. It is a department wherein our readers 
exchange views on various circuits 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 views presented herein by contributors, but publishes the 
letters and drawings merely as a means of permitting the fans to know what the other 
fellow is doing and thinking. 

THE Editor of this department owes 
the readers an apology with regard 

to the Static Puncturing Contest for 
August. It was promised that a report 
of the results of that month would appear 
in the October RADIO AGE, but - 

During the month of September - 
which is the month when the staff of 
RADIO AGE is busy making up the 
October issue, hundreds of letters were 
received, submitted by fans who had 
made lists, and the problem of selecting 
the winners was even so great as to re- 
quire additional help in the Pickups 
Department. Now the Editor promised 
all those who submitted lists a fair chance, 
and all the letters got it, -some of them 
being read over and over as many as 
four or five times. 

What the fellows did to Old Man 
Static -the letters and list tell more 
plainly than anything that we can write. 
All we have to say is that he was handed 
an awful trimming, and further, that 
the fellow who goes around with a long 
face saying that "Summer is a bad time 
to listen to radio" is an unpleasant 
memory of the past. 

With this issue, our readers will find 
that the Dial Twisters have become an 
international organization. At the time 
of this writing we have made no less 
than five English radio bug Dial Twis- 
ters; in our membership lists we have a 
great many Canadian bugs, and if the 
interest keeps up, we hope to extend the 
idea even to more foreign countries 
afflicted with the indoor sport of radio 
DX fishing. 

The Editor awaits with great expec- 
tations the arrival of a letter or two from 
some "bug" in Australia. We know that 
if these Australian fans get in with the 
bunch, there will be something doing. 
We have heard reports of those fellows 
working and hearing American stations 
on absurdedly simple receivers, and when 
they do hear them, -their mileage runs 
up into four figures and more. 

-The Pickups Editor. 

Mr. Robert M. Hillis of 1462 Belle 
Ave., Lakewood, Ohio, sends in the 
following communication from an Eng- 
lish fan with the notation that we write 
him and tell him about the Dial Twisters. 
This the did as the following letter will 
testify: 

Phillip Sidney Weggitt 

CONTRIBUTORS 
P. Edward Chapman 
Farwell C. Long 

DIAL TWISTERS 
Name Address 

W. A. Neeld_.. 238 N. Galloway, Xenia, Ohio. 
R. L. Link__. Kirkville, Mo 
W. H. Barlow. Rdo Opr SS Alpena._ 
Fred Iiarrison_ 34 Virginia Ave., Cumberland, Md 
R. W. Lowe 414 Walnut Ave., Fairmont, W. Va 
F. C. Long 1122 Church St., Flint, Michigan._ 
Vincent T. Kenney -_ 124 West 96th St., New York City 
Roy G. Harber.___ 32 Northumberland Ave., Buffalo, N. Y 
W. B. Tucker_ R. R. 3, Hortonville, Wis._ 
S. W. Wendel_ 521 Taylor St., Topeka, Kans. 
Wilber Milnor 196 16th Avenue, San Francisco, Calif 
Henry E. Leise.__ 2444 Hazelton Ave., NS. Pittsburgh, Pa 
Robert C. Simpso.i Vincennes, Ind.___ 
Arthur T. Meyer. Templeton, Wise.. 
Arthur Goyer._ 406 Drummond Bldg., Montreal, Can.._ 
T. C. Mahoney 1610 Market St., Burlington, Ia.. 
R. K. Ashdown P. O. Box 139, Freeport, N. Y 
Tony Gibas.___ 520 Broad St., Kenosha, Wise 
George H. Baker P. O. Box 755, DeLand, Fla. 
W. C. Wolverton, M.D.._.Linton, N. D. 
John Mullikin____. 128 Bates St. N.W 

Lloyd Stove 

Circuit 
RCA 
Baby Het 
Grebe CR5 
Special 
Capudine 
Ultradyne 
Globe Trotter 
Reinartz 
Pfanstiehl 
Single Circuit 
3 Circuit 
Haynes 
Atwater -Kent 
Reinartz 
Not Stated 
Kopprasch 
Haynes 
Woods 
Crosley V. 
Neutrodyne 
Not Stated 
Single Circuit 
Reinartz 
Special 
Tryrdin 
Tuned Plate 
Portable 

Cleve - 
Flewelling 
Go -Getter 
Single Circuit 
Ultra Audion 
Regenerative 
Single Circuit 
Split Variometer 
Reinartz 
Ultra Audion 
Single Circuit 
King Tuner 
Not Stated 
Haynes 
Not Stated 
Single Circuit 
Single Circuit 
Single Circuit 
Single Circuit 
Not Stated 

W. J. Head._ 24 First St., Bristol, R. I......... 
Neal O'Donnell 38 Clark St., Astoria, L. I..____ 
Thomas Lawrence. Box 488, Brampton, Ontario, Canada 
E. C. Maizniski Box 403, Tawas City, Michigan 
P. E. Miller 1252 N. Campbell, Chicago, Ill 
J. Sulouff 325 6th Ave., Altoona, Pa..____ 
Oswald FaubeL_ Box 224A, R.F.D. 4, Brooklyn Station, 

land, Ohio 
W. L. Bausserman___ Gilmore City, Iowa. 
P. Kilkenny 478 Frontenac St., Montreal, Can 
F. A. Carswell Box 158, Oxbow, Sask., Can..__ 
Kester Brewer 626 King St., Monrovia, Calif 
Herbert E. Zebuth ...638 N. Refwal St., Allentown, Pa 
Arthur M. Roach._.____...1006 Grand CL, Davenport, la 
Russel Caffey ._ .... ........ .. .....Halfway, Mich_.. 
Edward C. Liker 742 Collingwood Ave., Detroit, Mich 
J. D. Kelly, Jr 262 Lawton St., Atlanta, Ga..____ 
Benton Pantall 1618 Widener Pl., Philadelphia, Pa 
LeRoy Garman Franklin Grove. Ill.._ 
Wilbert Waterman 35 S. Edison Ave., Elgin, Ill._..._ 
O. C. Fletcher.. 1267 Johnson St., San Diego, Calif 
Gordon Wilcox___ 2248 Sturtevant Ave., Detroit, Mich. 
Raymond Hall_ Johnson St., Wauwatosa, Wisc.- 
Ralph Page.___ 716 Iglehart Ave., St. Paul, Minn 
M. Lundskow___ 1067 6th Ave., Kenosha, Wise 
Vincent T. Kenney 124 W. 96th St., New York City. 

Editor's Note:--These names aro not listed according to standing with respect to actual operating records. 
PICKUPS EDITOR. 

Mr. Philip Sidney Weggitt, 
35 Kings Road, 
Bournemouth, 
Hants., England. 
Dear Sir: 

Mr. Robert Hillis, of 1462 Belle 
Avenue, Lakewood, Ohio, has for- 
warded to me a copy of your letter, 
with a notation that it would per - 
haps be of interest to the Pickups 

pages of our magazine, RADIO 
AGE, of which I take the liberty 
of sending several copies for your 
reference. 

The circuits you enclose seem so 
entirely different and unusual from 
the types we use, that I am going 
to feature them in the November 
issue of RADIO AGE, in our reader's 
department. Incidental thereto, I 
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have Mr. Hillis' permission to pub- 
lish parts of your letter to him, 
which I trust will meet with your 
approval. 

Since contributions to the Pickups 
Section of RADIO AGE are acknowl- 
edged by conferring the much - 
desirekl honor of "Dial Twister" 
upon the contributor, I am enclos- 
ing herewith the emblem which 
proclaims this honor, and would 
casually mention that you hold the 
honor of being the second of your 
countrymen to gain entrance among 
the Dial Twister faction of RADIO 
AGE readers. 

I would be pleased to hear further 
from you with any news, circuits 
or other items of interest that you 
feel would be valuable to your 
American radio friends. 

Very truly yours, 
RADIO AGE, Inc. 

Mr. Weggitt's letter is as follows: 
35 King's Rd., 
Bournemouth Hants., 
England. 

Dear Mr. Hillis: 
I have heard that you wish to 

correspond with an English radio 
experimenter. I am nearly seven- 
teen and have had over two years 
experience in radio experimenting. 
I have made dozens of sets, and I 
test out all the circuits I can get 
hold of, from crystal to 6 -valve sets. 
The circuits, which I am most inter- 
ested in are one valve and reflex 

\i/ 

T 

circuits. I will now try to describe 
my testing -lab and station. I am 
situated about a mile from the 
Bounemouth broadcasting station, 
call sign 6BM. My aerial is a 
"cage," with a "cage" lead -in. The 
aerial is 60 feet long and to the 
lead -in end it is 35 feet high and at 
present I am engaged in erecting a 
45 foot mast, instead of a 30 foot 
one at the other end. There are 
4 wires mounted on 3 ft. hoops in the 
"cage." My earth -wire is about 20ft. 
long, composed of 3 -18 copper wire. 
On this aerial I have received 
KDKA Pittsburgh, U.S. A., on about 
100 meters, with an inductively 
coupled single circuit. One evening 
or early morning I received KDKA 
from 11:30 p. m. until 2:30 a. m. 
continuous. On the ordinary one - 
valve and reaction set I can get all 
British broadcasting stations and 
Paris, etc... These ._ stations are 

easily readable. I am sending you 
an old photo of my testing -bench 
will get a friend to take some more. 

I can test out most circuits up to 
6 valves but I go in mostly for long 
distance work with one or two 
valves. I should be very pleased if 
you could send me some one valve 
circuits; I don't mind how com- 
plicated, I will test them. I should 
also like some rejector or wave trap 
and some super- crystal circuit. 

I am trying to get a transmitting 
licence using an artificial aerial but 
transmitting licenses are so difficult 
to get in England. It took me three 
months before I obtained my experi- 
mental license and I had to answer 
bags of questions. 

should be of interest, so we publish the 
following: 

We have been flooded with letters 
concerning Mr. Chapman's "Selectdyne" 
and as a result we are publishing his 
communication, which will no doubt 
relieve many of the DTs interested in 
his circuit and the results. 

RADIO AGE, 
Gentlemen: 

Having fallen victim to your good 
magazine, which I purchased in June 
for the first time, you may now 
count on me as one of your regular 
readers, for I certainly enjoy read- 
ing the technical information you 
offer your readers. 

/V.000li 

Reflex Circuits seem to be the pet hobby of the English fans, as shown in these diagrams 
submitted by a British broadzast listener. To the left is.a one tube regenerative circuit 
which embodies some form of special connections for reflexing the AF on to the grid circuit 
Above, a two tube reflex circuit of the tuned impedance variety which uses a crystal 
detector. Notice the prevailing use of conductive coupling to the antenna. 

I don't know whether you try to 
make all your apparatus. I do. 
If you have any stunt or bits of 
apparatus that I could make, I 
should be very pleased to have 
details. 

I will now send you a few circuits 
and I hope you will be able to try 
them out, and let me know of the 
results. 

I must close down now. I hope to 
receive a letter from you soon. 

Yours truly, 
Philip Signey Weggitt. 

Please address P. S. Weggitt, 35 
King's Rd., Bournemouth, Hants,. Eng- 
land. 

As we go to press, we have another 
letter from an English radio bug which 
is highly interesting. We regret that it 
came too late to feature it with Mr. 
Weggitt's letter, but in next month's 
Pickups Pages will have this item in its 
contents. Mr. Weggitt's circuits are 
shown on various pages herewith and 
fans who desire more detail are invited 
to write him. Interesting, this radio 
game -isn't it? 

A circuit from P. Edward Chapman 
of 805 Preston St. N., Philadelphia 

In reading the June issue, I was 
very much interested in the diagram 
of a circuit called the "Superdyne," 
submitted by M. C. Williams, which 
resembles very closely a circuit I 
evolved in 1923 and have been using 
successfully for eighteen months. 

Having had such remarkable suc- 
cess with my circuit (which was pub- 
lished in one of the Philadelphia 
newspapers) I was overwhelmed with 
visitors and correspondence, and in 
order to relieve the situation, I had 
a few hundred blue prints of my cir- 
cuit made and gave them away in an 
effort to help those who wished to 
build this type of receiver. 

My circuit is extremely sharp in 
tuning, and gives wonderful volume 
from stations 2,000 miles away. I 
am enclosing herewith a copy of the 
circuit, which I call the "Selectdyne" 
which is the result of about three 
years' experimenting. Only the best 
material (Ed. Note: From an elec- 
trical standpoint and a mechanical 
aspect, of course) is recommended 
for maximum results. I am also en- 
closing a list of stations which I have 
received, in hopes that will entitle me 
to membership to the "Dial Twist- 
ers." 

Using a loop with this circuit, I 
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have heard stations 500 miles away 
on the horn without using head- 
phones. 

I trust this circuit may prove of 
interest to you, and I want to thank 
you in advance for any interest you 
may show in the matter. 

Yours very truly, 
P. EDWARD CHAPMAN. 

805 Preston St. N., 
Philadelphia, Pa. 

Selectiveness 
The receiver I have found to be 

very selective, reading from my log 
under the date of Agust 19, 1924, 
as follows -Heard music and an- 
nouncements from KOB and KLX 
on loud speaker, although both were 
operating on 360 meters wavelenght. 
Time, 7:10 -7:30, Pacific standard 
time. As to close tuning, any station 
may be tuned out by turning the 

gz 
4 Ì 

jll----il---n 

Another type of reflex circuit which is very popular in England. Notice the queer 
arrangement of energy transfer between the plate circuit and grid circuit of the first tube. 

Mr. Chapman's circuit is shown in an 
adjoining figure. 

Box 363, 
National City, Calif. 

The Pickups Editor, 
RADIO AGE 
Dear Sir: 

Upon reading the "Pickups" De- 
partment of RADIO AGE, I noticed 
that you made a request for informa- 
tion from readers who are owners of 
Super- Heterodyne receivers, so here 
goes 

The second week of June, 1924, I 
purchased a Super- Heterodyne radio 
receiver which is a second harmonic 
regenoflex receiver, and since I read 
your request for information, I have 
kept a record of happenings. 

Upkeep 
I have taken upkeep first because 

it is one of the important factors to 
be considered. The six dry cell radio 
"A" batteries used will last from one 
to two hundred lighting hours. The 
length of life depends upon use and 
periods of rest. Let's take an ex- 
ample: The receiver being used 
on an average of two hours a day, 
will last from seven to eight weeks 
or even longer. The length of life 
of the B and C batteries I do not 
know, as I have not as yet had 
occasion to change the ones that 
came with the receiver. 

selector pointers either way, 1 -16 
of an inch. I have been albe to 
separate the following stations so 
that they come in with no inter- 
ference, although they are from 
five to ten meters apart in wave- 
length: WTAM, 390: KHI, 395; 
KFI, 769; WFAA, 476; and KFSG, 

Although National City is in the 
static belt, as it is only twelve miles 
north of the Mexican border, I have 
succeeded in receiving KFON, Long 
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Beach, KGO, Oakland; KPO San 
Francisco; and twice KG \V, Port- 
land, when broadcasting their after- 
noon programs. I have found by 
connecting a twenty to twenty -five 
foot length of No. 18 (B & S 
gauge) silk covered wire, stations at 
right angles to the small internal 
loop come in with sufficient volume 
to operate a loud speaker, in fait is 
little difference whether headphones 
or loud speaker is used. I always 
use loud speaker in logging new 
stations. 

The following are the stations I 
have received at least twice on the 
loud speaker since Jun 15, 1924: 

KDPT. San Diego, 8 miles 
KFON.___ Long Beach, 100 miles 
KFI. KIIJ, KJS, KFSG, KNX.._.._.._.._.._... 

Los Angeles, 120 miles 
KPO._ ..... _._....___....San Francisco, 456 miles 
KGO, KLX. Oakland, 470 miles 
KOB _____State College, N. M., 595 miles 
KFPT._ Salt Lake City, 625 miles 
KGW. Portland, 935 miles 
KFOA, KTW._._._ __._..Seattle, 1,080 miles 
KFKX ____..__.__ ___._Hastings, 1,155 miles 
WFAA__._.._.__._ _ _._ Dallas, 1,165 miles 
CFCN______._._ __...Calgary, 1,265 miles 

Headphones 
WTAM_.___._ Cleveland, 2,000 miles 

Five other stations have been 
logged, but I was unable to hear call 
letters because of static. 

This list is very short, but I don't 
think it is so bad considering I am 
perched down here in the Southwest 
corner of little old U. S. A., and I 
hope it is good enough to land me 
among the "Dial Twisters" of RADIO 
AGE. 

Yours truly, 
Lloyd Stove. 

Farwell Long, of Flint, Michigan is 
owner of a super- heterodyne, and he 
submits the following as the summary 
of his brief experience with a super -het. 
He feels that there are great possibilities 
in store for him. 

RADIO AGE, 
Gentlemen: 

I have been reading the greatest 
little radio magazine commonly 
known as RADIO AGE every 
month. 

(Turn to page 54) 

CNAPMAN S£(E(IOyNE, 
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Pure Inductances 
for Low Loss Receivers 

+:t 

The Pfanstiehl "Pure Inductance- type of winding is designed for supreme 
efficiency. 

Much is being said about the necessity of good parts, especially of con- 
densers. Inductances are of extreme importance for efficiency. Pfan- 
stiehl Pure Inductances are good because: 

1. Air-cored means no absorption of signal 
strength; 

2. Stagger -wound means no appreci- 
able distributed capacity. 

3. Vernier control of adjustment 
means distance getting. 

The Pfanstiehl variometer, with two 
50 -turn untaPped coils as a variometer 
with PERFECT RATIO OF INDUC- 
TANCE, sells for $4.75 at your dealer's or 
postpaid. Order by number P -301 Vario- 
meter. 

The P -300 Variocoupler is another 
efficient unit. Using this unit in our Pfanstiehl 

Variometer 

0,. 
Efficiency hook -up (furnished with unit) a Wisconsin radio fan picked up 
Hawaii! Let us suggest that you improve your favorite circuit with this 
vario-coupler, which sells for $5.00 at your dealer's or prepaid by us. 

The P-600 Pfanstiehl Oscillator for super-hetero- 
dynes oscillates sharply and steadily. In addition 
it improves the hook -up. It sells for $6.00 at your 

Pfanstiehl 
Oscillator 

Manufactured by 

dealer's, or we will send it postpaid. 
This Is one of the most popular Plan - 
stiehl parts on the market. 

Other Pfanstiehl Pure Inductances are: 

Turns 
List 
Price 

Wave 
Length 

P -201 25 $0.55 100 -340 
P -202 35 .59 125 -470 
P -203 50 .65 170-650 
P -204 75 .74 220 -960 
P.205 100 .90 300 -1300 
P -206 150 1.10 470-1980 
Pfanstiehl Ultra Audlon $0.95 
Pfanstiehl lteinarta 1.75 Pfanstiehl 

Vario- coupler 

THE PFANSTIEHL RADIO CO. 
Highland Park, Illinois 

Chicago Office: 1001 West Washington Boulevard. Telephone Haymarket 8010 

,5 i 
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Buy a Headse! 
you'll ,bepro «ao, 

WEIGHS 
ONLY 
802 

S 
t 

zc4:;5i t ¡% si`e 
\.%I 

a 
`J , c ` í a " 1.J \\ 

RA,DI4® 

TOWE 
SCIENTIFIC 
HEADSETS \ Mo» ey 

3c,c,<_ 
Gunronl-ce 
/1 I 

O R L.D'S OW 200,000.00 COMPANY GREATEST 
STANDS SQUARELY BACK OF EVERY HEADSET HEADSET 

VALUE 
Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mates 

EVERY SET TESTED BY LICENSED RADIO OPERATORS 

Send no money- Order on a os1- Card 
THE TOWER MFG. CO. : 98T BROOKLINE AVENUE, BOSTON, MASS. 

Scienilfic 
Always Mention RADIO AGE When Writing to Advertisers 
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Have noticed the absence (which 
is quite pronounced) of accounts of 
results with super -hets, neutrodynes 
and other multi -tube receivers, and 
believing that I can do a little share 
in contributing my experience, which 
is brief, I can help out somewhat in 
giving the rest of the bunch an idea 
as to what it really is to own and 
operate a big set. 

I have an Ultradyne which is an 
improved Super- heterodyne, de- 
signed by R. E. Lacault. I am all 
wrapped up in it you might say, 
for my wife has to drag me away 
from it. It is only 3 months old, 
and has given me fair reception 
throughout the Summer, having 
received Texas in the early part of 
the Summer with 
good vol u me,though 
the static was bad. 
I have some poor 
parts in the set, but 
I am replacing them 
as fast as my fin- 
ances will permit. 

I am enclosing 
my list of stations 
heard more than 
twice over 400 miles. 
They are as follows: 

Stations Heard by 
Farwell C. Long 

WFAA, WRAP, WEAF, WGY, 
WLAG, WBZ, WRC, WOS, 
WHAA, WHB, WDAR,WHAZ, 
WDAF, KFKX, W01, WMIC, 
WTAT, WDAE KFID, WHO, 
WCAP, WCAL. WDAP, WBAI, 
WLS, KDKA, WBM, WTAM, 
WHAS, KYW, WOC, WEAA, 
WCX,WCAF., WABM, WCAP, 
RVJ, WLW, WCAY, WEBH, 
a grand total of 16.774 miles 

Pretty good for 
the last three 
months considering 
the fact that the 
house is full of people who are con- 
tent w ith the programs from WCX, 
WWJ, and KDKA. I hear these 

R statio s nearly every day when 
a 
0 

they re on the air. I do not ex- 
pect t make the grade for the DT 
with this list but hope to soon as I 

0 am going to try for a record that 
makes your hair stand on end. 

a I have enjoyed reading the Dial 
e 
e 

Twist rs' columns and couldn't re- 
sist the temptations to do my stuff. 

k I think I have said enough so will 
off. ff. I am not a subscriber, 
0 but you may expect my remittance 
m any time, for there is no other radio 

magazine than RADIO AGE. 
Very truly yours, 

magazine 

Busting Contest. The biggest list came 
from John Mullikin, as follows: 

Pickups Editor, 
RADIO AGE. 

Below is my list for August. 
There are 121 stations in all. 

KDKA, WCAE, KBD, CNRO, WHK, WOI. WFI, WRC, 
WTAS, WNAV, WEBJ, WAX, WMH, WTAR, CKAC, 
WKAD, WBB, WHAZ, CHYC. PWX, WCBA, WON. 
WHN, WTA \I, WOO. WHAA, WJZ, WTAB, CHCB, 
WEAF, WAAAf, WTAT, WMAQ, WCAO, CFCF, 
WBAI, WTAY, WWJ, WOQ, NIP, WJAR, WH. 
WDM, WEAI, WCAY, WQJ, WLS, WJAS, KOP, KYW, 
KFKX KQV, WCAP, WABM, WDAF, WEAO, WOAW, 
WOR, WOS, WCX, WBZ, WBDR, WHAM. WHAS, 
WHIM, NAA, WCBD, WDAR, WEAN. WEBH, WOR, 
WGY, WHAR. WJY, WKAQ, WSBG, WA BF. WNYC, 
WEAK. WFAW, WLAW, KLZ, WFBH, WBS. WRW, 
WDBHy, KENF, 8KW, 3ALX, IAAE, 3XAV, 3SB, 
3CAB. öAKV, 3LX. 3AHF, 3RS, 3CIR, 3BE, 3BFE, 
3CEL, SLAB, 10M, 2AI0]8BVZ, SAMG, 8DRT, 3AR, 
2W H, 2CV, 9B W QT, 9AM, SC. 

I heard Havana four times. 
My set can tune to low and high 
wave lengths. I picked up an aver- 
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army station, two ships, and thirty - 
four amateur stations. I used a 
Westinghouse RC set, a 90 ft. aerial 
26 feet high, and heard a great many 
of the stations on my loud speaker. 

Yours very truly, 
WM. A. NEELD. 

238 N. Galloway, Zenia, Ohio. 
KGO, PWX. CNRO, KDKA, I FKX, WITS; WHK. wIP, WJAX, WJZ WLS WJAR KSD KYW, WBAV, 
WHAZ, IV HAS, WGY, WON, *OR, WEAN, WFAA, 
WDB8, WEAF, WCX, WDAF, WCBD, WCAP, WBZ. 
WCAc, WMAQ, WNAC. WMC, WWI, WTAM, WTAS, 
WRC, WSB, WQJ, WOs, KFKD, WBR, WRK, WBAA, 
WABN, WHN, WABX, WNYC, WTAB, WOO WOC, 
WOAW. WOR. KFKN, KFGZ, WBAI, WM H, WLW. 
WOQ, WEAO WARP, WTAY, KOP, WMAN, K 
WBT, CYL, W 

QV EBH WSAY, WMAF, WJAR, WOI. 
WCK, CNRT, wOf, WJY, WAAM. KFIX, SES. 
KDBZ, WEA, AWS. The amateurs are as follows: 
Salk. Sawn, 8w1, wml, 8cuo, 8dbg, d8nk, Balk, 8bag, 
8dnb, Bbna, Shca, Mor, 8gw, 8cdz , Bend, Bof, Mee. 8dmr, 
8cag, &ag, 8dc, Bcnl, 8bm1, Moo. Soh. Bbd. 8baw, 8dem, 
9wc, 8dbi, 9eia Sef. 

Mr. Neeld explains that the amateurs 
are not phone stations 
-he heard them in code. 
He says he is not a trans- 
mitting "ham," but is a 
BCL who has learned 
the code, and has much 
fun copying. His list 
contains close to 125 
stations, and certainly 
deserves a prize. We 
like that code work, 
since we know the ter- 
rible interference which 
exists down to 200 me- 
ters, and also the fact 
that copying a weak 
ham signal with static 
pounding in is a real 
accomplishment. More 
power to you I'.Ir. Neeld, 
and may your signals 
never fade. 

A photograph of the laboratory and circuit testing bench of one of 
our English Dial Twisters. The photo seems to indicate that the 
Englishmen are pretty well equipped with respect to facilities for testing 
circuits. 

C. LONG. 
1122 Church St., Flint, Mich. 

We suppose when Mr. Long really 
gets the hang of that Ultradyne of his, 
he'll tear out the broadcast list of RADIO 
AGE, and make the notation on the 
margin "Enclosed is a list of the stations 
I have heard. Omit the stations checked, 
and you have my log." Atta' boy, Mr. 
Long! 

And now we're going to give you the 
belated report of the August Static 

age of 3 amateur stations a day 
but lost many of them. 

Yours very truly, 
John Mullikin, 

128 Bates St. N. W., Washington, 
D. C. 

SECOND PRIZE LETTER AND LIST 
RADIO AGE, 
Gentlemen: 

In the August issue of RADIO 
AGE you stated that there would 
be a "Static Puncturing Contest" 
and for everybody to send in their 
list of stations for August. Below 
are the stations I have logged since 
August 1, 1924 to September 1, 1924. 
In all there are eighty -four radio- 
phone stations, one airplane, one 

Another diagram used by our 
English contributor. This circuit 

is a form of Ultra -Audion with a capacita- 
tive feedback control. 

Mr. Neeld hadn't 
seen our magazine before 
the August issue, and 

therefore was quite surprised when he 
found just as others have found that it 
was a real book. It may be of interest 
to print the following letter from him, 
received just before his entry into the 
static puncturing contest, since it tells a 
little about past records, and also some 
of his other accomplishments. 

RADIO AGE, 
Gentlemen: 

I bought a copy of RADIO AGE 
this afternoon at the newsstand and 
say -it sure is some radio magazine. 
I was greatly interested in the Dial 
Twister's Club. 

Here is the record of my West- 
inghouse RC Set. I have heard 700 
stations; 450 radiophone stations; 
250 amateur stations, since May 1, 
1924. I have heard KFHS, Lihue, 
Hawaii, PWX, Havana, WKAQ, 
San Juan and CYL and CYB of 
Mexico City besides hearing all 
the states except Montana, New 
Hampshire and Vermont. I have 
also heard every amateur district 
and four provinces in Canada. 

I heard 53 stations one night from 
7 to 12 p. m. with a total of 43,000 
miles. 

I have acknowledgments from over 
two- thirds of the stations I have 
heard. 

(Turn to page 71) 
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Howard Standard Parts 
For Clear Reception 

Howard Rheostat With Dial Control 
Carrying capacity 1 -5 amperes; beautiful 2/ in. dial with 100 
point markings covering full sweep of contact arm. 

lU Made in resistances of 612, 25, 40 and 60 ohms. Each 

Write for log sheet and further information on our full line 
of parts, including Rheostats of all kinds, Potentiometers, 
Positive Contact sockets, Grid and Bridging condensers, Bind- 
ing Posts, Multi -Terminal Plugs, and Neutrodyne Receivers 

If your dealer cannot supply you with Howard Parts send remittance direct to us. 

THE HOWARD RADIO COMPANY, Inc. 
4248 No. Western Avenue Chicago, Ill. 

K H J, Los Angeles, Cal. 
We.4are glad to confirm your report of 

reception of our program. 
John S. Daggett 
"Uncle John ", 

Mgr. Times Radio Staff 

GENERAL ELECTRIC COMPANY 
Pacific Coast 6555 E. 14th St. 

Broadcasting Station Oakland. Cal. 
KGO Sept. 11, 1924. 

Mr. T. J. Kennedy 
1360 University Ave.. New York. N. Y. 

We are glad to confirm your reception of KGO 
on the evening of Sept. 6 as we were broadcasting 
the opera "Carmen." 

We always appreciate hearing from our radio 
listeners and hope that you will he able to pick up 
1CGO regularly. 

Yours very truly 
Jennings Iierce 

Radio Broadcasting Pub. Dept. 

K L Z, Denver, Colo. 
We are pleased to acknowledge receipt of 

your report of reception of our phone station. 
We have placed a tack in our map for you. 

Reynolds Radio, Inc. 

DX Fans! Confirmations Stop 
All "Doubting Thomases" 
Confirmation of Stations Received from 

New York, N. Y., with 

KENNEDY TUNER 
DX Fans! If you want real results, get a 
KENNEDY TUNER AND HAVE THE WHOLE 

U. S. A. AT YOUR FINGER TIPS. 
Only one dial to get sations and the other to increase 
or decrease volume. Kennedy Tuner is used in 
place of variocoupler, variometer and honeycomb coils, 
saving the cost of over $9.00 worth of unnecessary 
junk that is in most receiving sets, and no dead end 
losses. 

KENNEDY 500 
TUNER e7 

Including Globe 
Trotter Diagram 

GUARANTEE: 
If not satisfied after 

30 days, we will cheer- 
fully return your 
money. 

Send for Free Diagram 

T. J. KENNEDY 
RADIO GLOBE TROTTER 

1360 University Ave., New York, N. Y. 

K F I, Los Angeles, Cal. 
Thanks for your letter received. Yes, "The 

Minuet ", by Louis Parker, was broadcast from 
the Anthony station during the late program. 

Yours, Radio KFl 

GENERAL ELECTRIC COMPANY 
Pacific Coast 6555 E. 14th St. 

Broadcasting Station Oakland. Cal. 
KGO Sept. 4. 1924. 

Mr. Vincent T. Kenney 
124 W. 96th St.. New York, N. Y. 

We are glad to confirm your reception of our 
late program from the Hotel St. Francis on the 
morning of August 27th. 

We are always glad to answer any questions 
of our radio friends and hope you write in often 
with your comments. 

Yours very truly. 
Jennings Pierce 

Radio Broadcasting Pub. Dept. 

2 -L O, London, England 
We beg to acknowledge your reception o 

our program. You -s faithfully for the 
British Broadcasting Co., Ltd. 

Jr. Director London Station, C. C. H. King 

AMERICAN BRAND 
CONDENSERS 

with the 

100 to..1' 
Worm Drive Véinier 
Finest Condenser Made 

and the 
Greatest Radio Value 

Offered the Public 
23PLATE,onlys59-2 In Canadas729 
AMERICAN BRAND CORPORATION 

NEWARK, N. J. ' 

:ioIO. LIBRARY 

Ó 
JUST SENDAPOSTCARD 

YOU GET "bsolutelyfrartte 
Lmnby of Lamest radio 

LI " written by foremost radio 
authorities. Contains HUNDREDS t 

,rim I uthoriti wiring diagrams, HOOK-UPS. 

II' illustrations, articles, data. etc. 

V I EXPLAINS I clear derpular now 
hnryn¢a the ,r,tsnr now 

circuits: reflex, noutrodyne, phu.dorm 
olc e' superheterodyne ate and 

bow to build pots. Covers long and short 
wave omplifiootloa. push -pull and audio 

1 11d I 

plifiers. Lotest information on multi. 
1 tudeeof other radio subjects.. LOG BOOK 

INCLUDED FREE. Also orwlatest Radio 
Catalog featuring NATIONALLY AMER.. 

today - -offer limited. Addressee. 
WriN 

ATWOOD -KING. Inc. 
Dept.P.11163 W. WashingtonSt., C10440 

INC. 

NEXT TIME INSIST 
ON 

"COMET" 
"B" BATTERIES 

At all good radio 
stores or write 

ELECTRICAL MFG. AGENCY 
25 N. Dearborn St., Chicago, Ill. 

Always Mention RADIO AGE lt'hcn Writing to Ad: iserS 
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BAKELITE 
Condensite 
1WMANOL 
are the registered 
Trade Marto for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 

Western Electric 
and Bakelite 

In each of these Western Electric Tele- 
phone Head Sets is a molded Bakelite 
terminal block. 
The use of Bakelite by this company, 
with its years of experience in the manu- 
facture of electrical communication ap- 
paratus, is evidence of its value as an 
insulating material. 
Bakelite dials, panels, variometers and 
other parts are standard radio equip- 
ment. Mechanically strong, unaffected 
by atmospheric changes, and beautiful 
in appearance, they may be depended 
upon to render years of good service. 
Send for our Booklet H. 

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

Send for our Radio Map 
The Bakelite Radio Map lists the call 
letters, wave length and location of every 
broadcasting station in the world. Enclose 
10 cents to cover the cost and we will send 
you this map. Address Map Department. 

','HE MATERIAL OF A THOUSAND USES 

KRACO !AL:MASTS 

Dealers e Jobb ers SendfórAttraçtiveProposition 

PRECISE 
NONE 
TRANSFORMERS 

" BETTER" 

Model 285A 
Price 

$5 
Recommended by 

leading radio experi- 
menters everywhere. 

THE BARSOOK CO. 
S3 W. Jackson Blvd. CHICAGO 
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New York Radio Fair Shows 
Stability 

By Frederick Smith 
\Vhat are the big surprises in radio 

development, as shown in the exhibits of 
manufacturers in New York from Sept- 
ember 24 to 28? 

That is a question which was in the 
minds of scores of thousands of radio fans 
who paid their way into Madison Square 
Garden to see the Radio \Vorld's Fair. 

It is the same question that is being 
asked all over the radio world by those 
who were not privileged to see the 
displays of equipment at the eastern 
show. 

There are two answers to the question. 
One big surprise to those who had 
thought that radio interest had reached 
its peak was the vastly increased number 
of those who want radio sets. The show 
in New York broke all previous records 
for attendance. 

It is confidently predicted that the 
Chicago show, which opens in the 
Coliseum on November 14, will shatter 
the New York mark. 

Another outstanding radio develop- 
ment is the uniform increase in quality 
of sets and accessories. The most casual 
observer in Madison Square Garden did 
not fail to carry away the impression that 
persistent and effective efforts have been 
made to bring the excellence of transmis- 
sion and recepton to the highest point 
possible. 

Industry Is Elevated 

In seeking the best tone quality, 
the greatest durability of mechan- 
ism, the lowest percentage of required 
technical knowledge for the operator 
and a finished appearance of the whole 
apparatus, the manufacturers have added 
immensely to the atmosphere of radio 
stability. 

There were no circus stunts in the 
big radio fair. It is true that both 
eastern and western manufacturers dis- 
played receivers which, for selectivity 
and easy operation, are surprisingly far 
ahead of the sets in use last year. 

There were sets with single control, 
sets that tune out the most stubborn 
interference with but a turn of a few 
degrees on the dial. There are sets that 
may be hooked up to the electric light 
sockets, portable sets, sets that rest 
elegantly in polished hard wood consoles 
and sets that hide conveniently away in 
talking machines and ride about on what 
used to be dinner wagons. 

Sales to Increase 

All of this has nothing in it that should 
discourage fans. On the contrary it 
should be encouraging to fans and 
manufacturers alike. It tends to show 
that, instead of revolutionary changes, 
indicating that radio conditions have 
been chaotic, there is only solid improve- 
ment. The old circuits are still our best 
friends. The most forward- looking 
manufacturers and engineers simply have 
brought them to a greater excellence. 

A nays Jlrntion RADIO AGE When Writing to Advnlisere 
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Puts the Joy in Radio 
After all, what is sweeter to your ears than the 
musk from some DX Station coming in on the loud 
speaker, clear and undistorted? To insure amplifi- 
cation without distortion, use the "HEGEHOG." 
This marvelous little audio transformer, half the 
size of any other made, is different in design -the 
most efficient construction known for transformers. 
It has an exclusive self -shielding feature that shuts 
out foreign noises. Unsurpassed for volume and tone 
quality. Saves space, mounts anywhere and easy to 
connect. Ideal for portables. 
RATIOS I TO 3, I TO 4 AND I TO 5 S9.50 
RATIO 1 TO 10 $4.00 

Write for Free Bulletin No. 94 
showing complete line of Premier Quality Radio parts. 
Ask your dealer for Premier Free Hook Ups. If he does 
not have them send his name and receive a set free. 

Premier CCectric Co. 
3803 Ravenswood Ave., Chicago 

MAKER OF 

rcmtcr 
uality Radio Parts 

A Speaker of Distinction 
VOLUME, CLARITY, BEAUTY 

14 inch Pyralin Bell. Aluminum Sound Column 
No. 205B -Black Pyralin Bell $22.50 
No. 205D -Shell Pyralin Bell $25.00 

Designed and built by experts, for 30 years makers 
of telephones. 

,imerlcan&-kctric 
COMPANY 

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

Main Storage 
"B" Batteries 

Soon saves their cost, improve 
reception, and are more Matis. 
factory. Rechargeable at 
home. Rubber tray. High 
Grado battery at popular 
price. Be fair to yoursel f, 
get our proposition before 
buying. Write now. 

MAIN RADIO BATTERIES, 
7016 Euclid Aye. Cleveland, Ohio 

You need not wait to buy a receiver, in 
the fear that if you buy now some inven- 
tor will put something on the market 
that will make your old set seem obso- 
lete. Vast sums in the hands of radio 
buyers have been held back waiting to 
see whether it was not "too early to buy." 

At the Waldorf Astoria banquet several 
distinguished engineers addressed the 
radio trade representatives. Their 
themes concerned improvement in re- 
ceiving sets and improvement in broad- 
casting. They offered nothing radical, 
nothing revolutionary. 

The answer of the New York radio 
show could be given in one word, "sta- 
bility." Better financing, better engi- 
neering, vastly better results, now benefit 
the individual who listens in. 

Chicago Show in November 
The eyes of the radio world will be 

focused on Chicago from November 18 
to 23, when the Chicago Radio Show 
will open at the Coliseum. Radio fans 
from all over the Middle West have 
announced their intention of being 
"among those present "when the doors 
are thrown open to those who are eager 
to see the advances made in radio manu- 
facturing during the past year by local, 
Eastern and foreign factories. 

One of the big features of the New 
York show will be repeated in Chicago; 
namely, two contests for amateur build- 
ers of receiving sets. Prizes ranging from 
cash awards to radio sets and parts will 
be given the lucky winners. 

New Inventions There 
Displays of new inventions from radio 

amateurs, experts and other experi- 
menters will be another feature. All 
entrants in the various contests must 
submit their apparatus on November 16, 
at the Coliseum, in order to be declared 
eligible. 

Although the New York Radio World's 
Fair attracted nearly 20,000 visitors 
daily, manufacturers and others con- 
nected with the Chicago Show declare 
it will far surpass the Manhattan exhibi- 
tion, due to the constantly growing 
interest in radiophone reception in 
Chicago and vicinity during the past 
eight months. Accordingly, capacity 
crowds are expected daily. 

(A picture of one of the prize exhibits 
at the New York Show will be found on 
page 37, this issue.) 

New Crosley Station 25 Miles From 
Cincinnati 

Cincinnati, O.: Radio engineers and 
surveyors selected Harrison, Ohio, as 
the ideal place for the new powerful 
radio broadcasting station of The Crosley 
Radio Corporation. 

Locating the powerful new five -kilowatt 
WLW broadcasting station 25 miles 
from the new studios in Cincinnati and 
away from thickly populated districts 
will not interfere with the majority 
of radio fans. Population distribution 
maps were prepared before the final 
selection was macle for the station. 
Radio fans will find tuning to the power- 
ful equipment at Harrison extremely 
sharp as a result of using the very 
latest apparatus developed for radio 
broadcasting. 
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A $20.00 Transformer 

for $700 
BEFORE Karas developed this perfect trans- 

former, any transformer that could deliver 
TRUE music would necessarily have heen so 

large and would have cost so much to build that $to 
would he a cheap price for it. 
Over a year ago our engineers tackled the problem 
of reducing both size and price without sacrificing 
any of the qualities of such an ideal transformer. 
Through their untiring efforts and the expenditure 
of many thousands of dollars, the Karas Harmonik 
is now a reality 
The price of this ideal transformer is $7.00-no more 
than the rice of other transformers that used to he 
considered best. Only long experience and a highly 
efficient manufacturing organization could effect the 
economies that make this price possible. We gained 
this experience making hundreds of thousands of a 
very popular brand of transformer, on contract dur- 
ing the past 3 years. Before that we had been malt- 
ing precision electrical instruments for 30 years. 
When you first hear the full, round natural tones of 
speech or music amplified through the 

K A R A SHarmonik 
you will he astonished at the vast improvement in 
reception we have brought about, 
What is it that has made this wonderful changet The 
scientist will point to the nearly straight line ampli- 
fication curve produced by the Karas Harmonik in 
laboratory tests. He will show you that the low, as 
well as the high, audio frequencies are amplified by 
the Karas Harmonik uniformlywiththe middle tones. 
He will explain that this even amplification brings 
out the all -important Harmonics of musical tones -and that the presence or absence of Harmonics 
makes all the difference between music and noise. 

Our Special 
"Money Back" 

Offer 
After all, the one real test is 
what your own ears tell you. 
Put a pair of Karas Har- 
monik Transformers in your 
old set, or in the new one 
you plan to build. 
Test them thoroughly for 6o 
days. Then if you are not sat- 
isfied that Karas Harmoniks 
deliver a far finer musical 
quality of reception than you 
have ever heard before, send 
them hack and your money 
will he refunded at once. All 
dealers we have been able to 
supply so far are authorized 
to make you this same offer. 
Send no money. Just fill in 
the coupon below. Please 
write very plainly. 

To Jobbers and 
Dealers 

Distribution of Karas 
H armon ik Transfo rm- 
ers through regular 
jobbers and dealer 
channels is heing car- 
ried odt as rapidly as 
the output of our fac- 
tory permits. Write 
us for test records, dis- 
counts, etc. 

To Set 
Manufacturers 

We positively prove 
that Karas Harmonik 
Audio Frequency 
Transformers will 
vastly improve the 
musical quality of 
your set by any form 
of test you wish to im- 
pose. Write or wire 
us and arrangements 
for tests will he made 
promptly. 

Send No Money with this Coupon! 

Karat Electric Co.,4040 N. Rock wellSt.,Dep1.5& 98 Chicago 
Please send me pair of Karas Harmonik All Stage 
Ratio Audio Frequency Transformers. I will pay post. 
man $7 apiece, plus postage, on delivery. It is under- 
stood that I am privileged to return the transformers any 
time within 6o days if they do not prove entirely satis- 
factory to me, and my money will be refunded at once. 

Name 

Address 

City 

Dealer's Name 

Dealer's Address 
If you send cash with order we'll send transformers postpah' 
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Everyone interested in radio should have this 
68 -page book of approved 
parts and sets-it's free! 

Ward's 
New Radio 
Catalogue 

ONE copy of Ward's New Complete 
Radio Catalogue is yours Free -you 

need merely to write for your copy. 
It shows you everything new in Radio, 

everything that has been tested and ap- 
proved by the Radio laboratories. Simple 
instructions are furnished with every Ward 
receiving set enabling you to put up and 
operate it without outside help. 

And the prices on everything in this 
book are surprisingly lowl 

A Price and Quality Guide 
Study this Catalogue every time you need any- 

thing in Radio. whether parts or a complete set. 
See what is the lowest price for standard quality 
goods. 

Everything shown in this Catalogue has been 
selected by an expert. Everything is standard. 
Remember at Ward's we never sacrifice quality 
to make a low price. Yet our prices are always 
low because we sell direct to you by mail -and 
without the usual "Radio Profits." 

Write for 
Your Free Copy 

Bring the Joy 
of Radio Into Your Home 

You can get the most enjoyment out of Radio 
only by using standard, high grade equipment. 
You know what you are getting when you buy at 
Ward's. You are sure of high quality as well as 
a big saving when you order from this book, for 
our Radio equipment is sold under the same liberal 
guarantee we have made for 52 years on every 
article sold by Ward's -"Satisfaction Guaran- 
teed or Your Money Back." 

Write for your free copy of the new Radio Catalogue- Write to our house nearest you and 
address Dept. 43 -R 

&CQ MontgomeyWard A 

The Oldest Mail Order House is Today the Most Progressive' 
Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

O PERADIO 
Everything You Want in a Radio Set 
PERFORMANCE- BEAUTY-AVAILABIL- 

ITY-the three things you really want in a radio 
set, are offered to a new degree in the 1925 Oper- 
adio. 

The efficiency of this compact receiver has 
called forth the highest praise -clear natural tone, 
range, volume and selectivity, simplicity of opera- 
tion and reliability under severe conditions. 

In its attractive new case, the Operadio conforms 
to the most discriminating standards of good taste - 
harmonizing with the most beautiful surroundings. 

And, in addition, the Operadio is so compactly de- 
signed that it may be readily carried to any part of 
the house or easily taken along when travelling or 
visiting. 

Write for an illustrated folder giving complete 
particulars. 

THE OPERADIO CORP. 
8 So. Dearborn St. Chicago, III. 
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"Brass Pounding" Along 
the Coast 

(Continued from page 31) 

"keep to the left" rule. Jamaica is 
always verdant, in contrast to countries 
farther south which often get brown 
and barren during the dry season. The 
Jamaican station was "JCA" and had 
a funny foreign set with only about 
three parts to the sending outfit. It 
used a very low voltage at the spark 
gap -they told me only 600. I know 
there was no step -up transformer and 
only a 600 -volt direct current dynamo. 
I also know they had the deuce's own 
time making the blighter jump in rainy 
weather, but when it finally would get 
across the gap of .009 inch it was good 
for two or three hundred miles day 
time. The "ops" were extremely English 
and very skeptical. They point blank 
refused to believe accounts of my dis- 
tance work and as they never listened 
after six p. m. they had no idea what 
really was done. 

Two of our special trips took us to 
Panama and I met up with the string 
of United Fruit stations that keep that 
company in touch with their large fleet 
of ships as well as handle much traffic 
for the U. S. that would otherwise bear 
heavy cable tolls. Theirs was a formid- 
able fleet. At Bocas del Toro I spent 
some time with Smith, "op" from "B," 
who regaled me with many a comical 
tale of life in the tropics. One of these 
stories I remember vividly. He said 
that one morning as he started calling 
Limon, "X," there was a terrific corn- 
motion back of the jar rack, sounding 
like the setting off of a bunch of large 
firecrackers combined with the release 
of a giant clock spring. Startled, he 
stopped sending, then as quiet reigned 
he doubted his senses and pressed the 
key again. Immediately came another 
loud clatter and like shots from a gun 
a pair of good -sized monkeys sprang 
at and past him and through the win- 
dow, screen and all. 20,000 volts had 
pepped up the animals considerably 
and they made wild time back to their 
habitat, the jungle, close by. I would 
not vouch for the gospel truth of this 
yarn, but it is no wilder a tale than I 
have lived through many a time in 
person, as I will relate in the course 
of my later accounts. 

While on the "UG" I tried out the 
famous "break key" originated, or at 
least introduced to us, by Opr. "PK," 
Pickerell, of "WA" (Waldorf- Astoria) 
fame. This consisted of placing your 
receiving set permanently in the aerial 
and ground, shunting same out by a 
"lightning arrester" with about one 
square inch of sparking surface. Con- 
tacts on the key also cut out or shunted 

STURM RADIO 
CONSOLES and 

CABINETS 
Insist on "STURM BUILT" Pro- 
ducts. It your dealer cannot (sup- 
ply you. write ne direct. 

STURM 
RADIO CABINET FACTORY 

321 S. Jefferson St. Chicago, Ill. 

Always Mention RADIO AGE When Writing to Advertisers 
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your detector. "WA" and "BS," Philly, 
worked this fine and one dash from 
"BS" would be heard at "WA" instantly, 
and he would stop to see what was 
wanted. This might have been OK 
at a nice dry land station, but the first 
time I pressed the key on the "UG" 
I got a jolt through the head set that 
sent me clear across the room. I found 
that the receiving set was altogether too 
much connected to the business end of 
the transmitter and the only way I 

could handle it at all was to crouch 
high on the chair, absolutely clear of 
floor, table and everything else and 
reach over carefully to tap the key. 
At that, I was full of shocks at every 
dot and I gave it up. Probably "PK," 
who, I read, is Chief on the Leviathan 
will drop me a line and tell me where 
I had the thing hooked up wrong. 

A Change in Ships 
MY transfer to the "Admiral Farra- 

gut" put a sad crimp in my wire- 
less activities. The set was a Shoe- 
maker, finely built and containing many 
innovations, but the ship's dynamos 
were in bad shape and every time I 

would start my motor the ship would 
be plunged into darkness until an engi- 
neer would rush over and give 'er more 
steam. 

Divorced from my first love, I awoke 
to another interesting phase of this 
sea existence -that of the social possi- 
bilities present in contact with people 
from all the world. However, another 
barrier presented itself in the ideas of 
friend Captain on the subject of wire- 
less operators and ship society, said 
ideas running anti -clockwise to my own. 
This stirred up considerable unrest in 
my soul and I began agitating with 
H. J. H. for a transfer to some New 
York ship where there was social life 
worth mentioning and a captain to 
match. 

On my last fateful trip on the "Farra- 
gut" I left port in a wrathy state of 
mind. Up to the last minute I had 
fondly hoped for a transfer, and none 
coming I perpetrated some mental mal- 
practice on the poor old "Farragut" 
by wishing that she would slam into 
something and have to go back. Of 
course, I was only thinking of some 
minor smash in the river and little did 
I know how vigorously my evil wish 
was to be granted. At 12:20 Friday 
morning we loosened a bit of inferno 
on the waters by crashing full speed 
into the passenger -laden "Merida," who 
had slipped up on us in a fog bank some 
hundred wet miles from shore. Climb- 
ing out of the debris of my aerial, I 
joined the ship's officers in fighting fifty 
crazed Spanish firemen away from the 
lifeboats -but Ye Editor says I am to 
tell you about that next month. 

SUPER -HETERODYNE 
Ultradyne- Haynes Griffin- Render 

Dealers: Send for Discounts 

HUDSON -ROSS 
123 W. Madison St. Chicago 
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aynes-riffin 
DIO SERVICE, Inc. 

145 W. 45th St. MAIL ORDER DEPARTMENTS New York 
111 S. Clark St. 

Chicago 

The Super- Heterodyne 
Made Easy 

A. J. HAYNES, 
Associate, 

Institute Radio Engineers 

The Super - Heterodyne is no longer a mys- 
tery. The "Rolls -Royce of Radio Receivers" 
has been successfully built and operated by 
thousands ofaverage radio fans who have read 

"Super Success" 
This new booklet, written by A. J. Haynes, tells the 
whole story of the Super- Heterodyne in language 
that the layman can understand. 
It contains the information gathered by Mr. Haynes 
in his year of experimentation with twenty different 
"Supers ". And it is complete, from the theory of the 
circuit down to detailed instructions for building and 
operating a "Super" exactly like the one Mr. Haynes 
uses in his own home. The price is 25 cents. Send 
to our nearest store for your copy. 

A Brand New Radio Catalog 
Free to You Every Month 

Thousands of fans in the New York and Chicago 
districts depend upon our stores in these cities to 
keep them informed of the newest radio develop- 
ments. 
They know that Mr. Haynes and his assistants 
test every new set, circuit and part as it appears. 
Then, if the apparatus is efficient and if it fills a 
real need, it is immediately offered to our retail 
customers. 
Now, no matter where you live, you can enjoy 
this same up -to- the -minute radio service. Once 
a month, we issue a catalog called "Radio Dis- 
patch." It is edited personally by A. J. Haynes, 
and every edition contains entirely new material. 
It brings you the best of what's new in radio 
every thirty days. And it tells you how to obtain 
the newest apparatus as quickly as though you 

* * * * *onspatch* * * ** 
The last 1Wrd In lèdio Development 

Mere ha new pollination for Radio i a aperlmesnn A J Reran tell, 
gecko fns how the" eon seep op 
N th Ihr latest development, Irt 
Ralo ropaeerly. / A -II 

=i HAYNES- 
-:--/ GRIFFIN 

/ SERVICE, 
RADIO 

Inc. / 145 W. 45th St. / New York City 
1:1 Iii South Clark St. -r/ Chicago, ill. :/ i want to keep in touch lived next door to the country's largest radio store. ' with every new radio 

It's free. No subscription. No obligation. Use / development. Send me 

the coupon now. / month. o 
Dispatch" every 

Haynes -Griffin Radio Service, Inc. / Name 

145 W. 45th St., New York / Address 
111 S. Clark St., Chicago / 

Distance, Selectivity 
Build Your Own Neutrodyne 

Easy to Build -Easy to Operate 
1 7i27 Drilled Panel 

10 Lengths Bus Wire 
3 RMS 17 plate con- 

densers 
3 Neutro colla 
2 Audio transformers 
3 4 inch Dial. 
5 Composition sockets 

Double circuit jack 
Filament Switch 
6 ohm rheostat 
30 Ohm rheostat 
Mica Grid condenser 

.00025 Mf. 
Grid leak, 2 mcgohms 
Set marked binding post 

2 Neutralising condensera 2 .006 Fixed condensera 
1 Single circuit Jack 1 Wiring plan. 

Price $34.75 

JACKSON RADIO CO. 
Dept. 111 A, 639 W. North Avenue, 

CHICAGO, ILLINOIS 

2OFTNA& 
PREPAID 

=V 
Install this steel aerial mast for greater range 
and better results. Neat. substantial construc- 
tion 20 Ft. Mast. $10 40 Ft. Mast, $25. 
60 Ft. Mast, $45. Freight prepaid if remit- 
tance is sent with order -otherwise C. O. D. 
Write for circular. 
S.W. HULL & CO., 2048 East 79th Street, CLEVELAND, O. 

Always Mention RADIO AGE When Writing to Advertisers 
Coming -The 1925 ANNUAL! 
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/Scientifically correct 
and guaranteed! 

hand calibrated 
Unless grid potential is correct, 
incoming signals will be blocked. 
You can set Fil -KO -Leak for a 
specified resistance and adjust 

for bestresults? Hand 
calibrated and doubly 

checked over the 
operating range 
for all tubes -1/4 to 
5 megohms. 
Unconditionally guaranteed for 
service and accur- 
acy -not affected 
by atmospheric conditions or 
wear. Markings 
are read through 
panel peep -hole. 
Table mounting 
bracket furnished. 

:'= 2.00 1F. .Terminat brace spaced to fib 

ID Canada the standard grid 
U.75 

copdeoacn. 

ph KOELEAK 
'5CIENTIFICALLY CORRECT 
VARIAABBLE GRID LEAK.. 

-with battery switch 
And at no extra cost! !Fil -KO- 
Statgivesperfect controlof any 
type tube in any hook-up - 
maximum signal strength - 
longer tube and battery life. 
Stops tube noise. Brings in 
DX stations you never heard 
before. Switch attaches to 
regular Fil- KO -Stat mounting 
screws. 

In Canada t 
$2.75 ® 

5C(ENTIFICALLY CORRECT 
RADIO RHEOSTAT 

-with $100 guarantee 
Protects your set from light. 
ping or we pay you $100 or 
repair the set. That's our 
guarantee. "Umbrella" 
shield keeps dust, moisture. 
etc., from the hermetically 
sealed Bakelite insulation. 
Maximum reception assured, 
because all radio impulses 
reaching antenna reach your 
set. No leakage losses. 

LKOiR AMER ttnrc 
,aa 

SCIENTIFICALLY CORRECT 
RADIO UGHTNIN GARRESTER 

50c 
In Caneda 70c 

Simple - Sure 
Made entirely of non -magnetic 
metal. Wipe action contacts, 
assuring clean, sharp "make 
and break," are positively Insu- 
lated from the nickeled brass 
housing and knob. Scientifically 
correct to avoid current leakage 
and added capacity. It carries 
the usual Filko guarantee for 
Radio Parts. 

FILKO-SWITCH 
SCIENTIFICALLY CORRECT 

none 
o has 

m remittance to 
Debt. H.A. 1124 

IaArr Atm (IIMA TF FD In 

( DX INSTRUMENT CIO 
HARRISBURG, PA. 

New York Onice, 220 W. 34111 Street 
Send 2c stamp for booklet "Impr'v.d Reception 
Through Scientific Tobe Tuning" and learn how to 
get the most ont of Your radio receiver. 

Who's Who 
in Radio 

World War Experience Aids 
Rauland 

Some of the most successful men in 
the radio business today owe their good 
fortune in large measure to experience, 
both executive and technical, acquired 
as officers in the Signal Corps of the 
U. S. Army during the World War. 
Conspicuous among these is E. N. Rau - 
land, president of the Rauland Manu- 
facturing Company of Chicago. 

Although Mr. Rauland has been an 
active worker in the radio field for the 
past fifteen years, it was during active 
service overseas with the famous 82nd 
"All- American" Division that he first 
visualized the enormous service which 
radio telephony might perform when 
the war was over. 

E. N. Rauland 

With the benefit 
of his long experi- 
ence in charge of 
the entire coil 
winding department 
for one of the oldest 
manufacturers of in- 
sulated wire and 
coils of all descrip- 
tions, Mr. Rauland 
went into business 
in a small way in 
1919 making trans- 
formers for radio 
use. He adopted as 
his trade name the 

name of the division with which he had 
served, and it was but a few months until 
All- American Transformers were in use all 
over the world. Statistics compiled 
from the record of business done, by 
the larger distributors now prove that 
All- Americans are in very truth the 
largest selling transformers in the 
world. 

"The greatest need in radio at the 
present time," said Mr, Rauland recently, 
"is that of standardized radio sets of 
the highest quality, which do not 
'bloop' and which can be had at a low 
price. The only way that quality 
sets can thus be sold is by leaving the 
hand work of wiring and soldering up 
the set to the purchaser himself -a 
task which is pleasure for him but 
expensive if done in a factory. The 
complete sets we are putting out this 
year are aimed exactly to supply this 
demand, since they come with the parts 
completely assembled and mounted, 
and nothing to be done but to connect 
the proper points by wires. 

"Although we are just now getting 
into production on them, it looks from 
the orders already coming into us as 
though the All- American complete re 
ceivers will be sold out even beyond 
our best production capacity for several 
months to come." 
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12 Cells 
24 volts 
Solid 
Robber C 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage" B" Radio Battery to 
the Public, we are selling it for $3.50. Regular 
Retail Price is$5. r>0. You save $2.00 by ordering 
NOW. A finer battery cannot be built than the 

World Storage "B" Battery 
(12 CELLS -24 VOLTS) 

To ten million homes with Radio Sets and to count)... mil- 
lions of prospective buyers this WORLD Storage "p" Bat- 
tery browse new col ecpllon of battery economy and perform- 
ance. Here is a battery that pays for Itself in few week. 

Ill last for years and can be recharged at negligible cost. 
And you save $:(.00 by ordering Raw. 

A Su eriorBatte Equipped with r}rSodRubberCasc 
Has heavy duty 21.8 in. x 1 In. it 1 -4 In. plates and plenty of 
acid circulation. Extra heavy glass ien allow ready observe. 
lion of charge end prevent leakage and seepage of current. 
It holds its chives, while idle, at constant voltage. 
You will find this battery a boon to long distance eceptlon. 
It doffs away with a great many noises so often blamed on 
'static Mail your order today. 

SEND NO MONEY 
Jost state number of batteries wanted and we will alto dy 
order is received. EXTRA OFFER: 4 batteries In aeries WS 
yoke). $11,00. Pay Expressman after examining batteries. s 
per cent oiscount for cash to full with order. Send your ordt 
NOW and save 52.00. 

WORLD BATTERY COMPANY 
Makers of No World Rodio "A" Storage Battery 

1219 S. Wabash Ave., Dept. B 1 Chicago, Ill. 

SAVE $2.00 BY ORDERING NOW! 

LARGEST RADIO STORES IN AMERICA 

509 S. State St. CHICAGO Dept. R.A.6 

We guarantee 
RADIO our new 68 -page 

Catalogue will save you money 
on brand new fully guaranteed, nationally advertised 
radio apparatus. We buy up manufacturers' and 
government surplus stocks, jobber and dealer bankrupt 
stocks. etc. Our enormous buying power permits us to 
Day afoot cash and get rock bottom prices -even way 

below manufacturer's costa. 
That's why our catalogue 
is crammed with thousands 
of wonderful radio bargains. 
That's why we Guarantee 
to save you money. 

tJI 
% 1/tra 

ItMÍC fot' your 

//J!?IIII 

, FrREE 
t 

i it 

YOUR CRYSTAL SET 
will work 400 to 1000 miles if made by 
my plans. No tubes or batteries. Copy- 
righted plans$1.00. Satisfied custom- 
ers everywhere. Particulars free 

LEON LAMBERT 
642 Kaufman Bldg. Wichita, Kansas 

Watch for the story of your favorite 
Radio Star in RADIO AGE. 
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Fighting "The Invisible 
Menace" 

(Continued from page 28) 

"Now, come with me; we'll see the 
rest of the fun," he whispered to Ruth. 
Then to Mr. Wellman he said: "We're 
going to see that that raid on that rascal's 
headquarters is handled properly." 

THEY drove away together to the 
police station. At midnight they 

were parked in a dark, obscure position, 
from which they were able to see the 
"death ray" house -an old, two -story 
brick structure in a short street, two 
blocks from a business thoroughfare. 
With them were two plain clothes men 
and the owner of the house under sus- 
picion. 

They waited half an hour. Ruth 
discovered the first sign of something 
doing. It was a moonless, star -lit night. 

"There's a light moving up there 
-see it ?" the girl said, pointing upward 
to the west. 

"Yes, that's it," Sid declared after 
a few moments' gazing in the direction 
indicated. 

Five minutes later the "moving star," 
hovered over the "death ray" house; 
then it settled down onto the flat roof. 

"Now is our time," said Sid. 
Aided by the owner, they entered the 

house, with scarcely a noise to alarm 
the occupants. The only light in the 
building was in the upper story. Sid 
kept Ruth at the foot of the stairs while 
the two policemen ascended. There was 
not a suggestion of alarm in her manner. 
In fact, she indicated a desire to ascend 
with the policemen, but Sid forbade this. 

Nothing was heard from the officers 
for about five minutes. 

Then a voice called down to them: 
"Come on up." 

A Radio Paradise 

Sid and Ruth ascended. They en- 
tered a large room, a bewildering elabor- 
ate radio laboratory, with an array of 
massive transmitting coils, a large trans- 
mitting loop antenna, radio compass, 
and a mysterious looking transmitting 
set with an unusual type of tube. In 
the midst of these stood the policemen 
and their prisoner, and on a table near 
them was the miniature dirigible and the 
dummy package. 

"He went up on the roof by an out- 
side stairway and got this balloon and 
was opening this package when we 
stepped in on him," one of the officers 
explained. 

But Sid was scarce listening to this 
detail. He was gazing at the prisoner, 
and the prisoner was gazing sullenly 
at him. 

"Lawrence Vickers, slayer of Hugh 
Dodge," the former A. E. F. aviator 
exclaimed. "So you're the death ray 
blackmailer!" 

But Vickers did not answer. Silently 
he accompanied one of the policemen 
to the station, while the other took 
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Jeffersom 
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-the choice of experís 
THE fact that Jefferson Transform- 

ers are preferred for experimental 
work by many radio experts and au- 
thorities is a clear indication of Jef- 
ferson supremacy. 

Proper amplification- perfect re- 
production- clear, undistorted recep- 
tion; that's the why and wherefore! 
To radio authorities the country over 
Jefferson means the utmost in trans- 
former performance. 

Jefferson Transformers are the re- 
sult of twenty years experience in the 
manufacture of transformers.To main- 
tain a uniform quality every Jefferson 
Transformer is subjected to a series 
of exacting electrical and mechanical 
tests which must be successfully pass- 
ed before leaving our hands. 

JeffersonTransformers meet match- 
ed construction specifications. 

Jefferson Electric Mfg. Co. 
438 S. Green St. - Chicago 

Manufacturers of 

Jump Spark -Make and Sign Lighting Transformers Automobile Ignition Coils 
Break Coils Radio Transformers Oil Burner Ignition Coils 

AntoTransformers Testing Instruments Furnace and Oil 
Toy Transformers Bell Rmaing Transformers Burner Transformers 

PERFECTION CONDENSERS 
Deserve Their Name 

THEY are made of corrugated, hard 
aluminum plates, which provide closer 

spacing and greater capacity. As the plates 
are very strong and will not warp, short - 
circuiting is impossible. The end plates are 
of specially treated, hard rubber, which 
past experiments prove to be the best. 

PLAIN and VERNIER 
A Type for Every Circuit -Ask for Pull Particulars 

Perfection Machine & Mfg. Works 
314 -322 Market St. Newark. N. J. 

Do you want a receiver that will positively reduce static? 
Read about it in December RADIO AGE. On the stands 
about November 15 with many other features. 

Always Mention RADIO AGE When Writing to Advertiers 
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J EWELL SET OWNERS 

PATTERN No. 57 

-Should check their batteries 
daily- run -down batteries 
take all the joy out of radio. 

¶ Avoid battery grief by using 
a Jewell No. 57. Sturdy, ac- 
curate and a real all around 
radio portable instrument. 

9 We are anxious to get a 
copy of our 15 -A radio instru- 
ment catalog into the hands 
of every radio "fan." 

"A" and "B" battery volt- 
meter, 
71/2 and 150 volts 

$10.50 or 
12 and 120 volts 

Order from Dealer 

Jewell Electrical Instrument Co. 
1650 Walnut St. - Chicago 

"25 Years Making Good Instruments" 

INTERNATIONAL BABYDYNE RECEIVER 

Tested and approved by 
the Department of Radio 
Engineering, RADIO AGE 
INSTITUTE. 

RADIO TUBES 
Write today for descriptive 

literature and low prices of our 
guaranteed tubes. 

Beside its appearance and sturdy 
construction, three factors place the 
Babydyne above the average one 
tube set, i.e., compactness, a scien- 
tifically well -balanced hook -up, and 
greater ability to perform. 

List Price 
(Without the tube) $ 1 o 

Territories open to distributors outside of 
New England. 

,NrERNATIONo 

HABYIJ 
EEvER 

TRADE MARK 

Manufactured by 

A. 0 T. RADIO COMPANY 
Dept. B, DANVERS, MASS. 

The Magazine of the Hour 

charge of the radio room to preserve 
its integrity as criminal evidence. 

* * * * * * * * * * * 

Need we say much more? It developed 
that Vickers had learned the secret of 
the "death ray" from the Germans while 
with the army of occupation following 
the war, and that the man servant in 
the Wellman household, as co -con- 
spirator with Vickers, had "planted" 
the two charges which were exploded 
in the garden and in the bird house and 
the one discovered in a post of the rich 
man's bedstead. 

Vickers had so perfected the "death 
ray" that by placing pre -arranged relays 
at definite places, he could concentrate 
the rays of high frequency electricity 
with such force as to destroy the insula- 
tion of the windings of electromagnets. 

The charge of melnite which had been 
placed by the man -servant in the Well- 
man bird house had been detonated by 
theclosingofan electric relay. The wind- 
ings of the relay, having been subjected 
to the terrific strain of the current 
focused upon it by Vickers at his appar- 
atus, had short -circuited, and the circuit 
to explode the charge so closed. Since 
minute quantities of power supplied 
by a small battery kept the relay open, 
the explosion could take place at any 
time he saw fit to focus the power of the 
death -ray upon it. the relay to burnit out. 
As Vickers later explained, he had 
sufficient power to cause the atoms of 
the body of a human being to move so 
quickly as to cause so rapid disintegra- 
tion that the body subjected would charr 
with a noise very much like an explosion. 
He felt that the melnite explosion would 
convey a greater display of fire and 
noise, and as he explained, used it to 
avail himself of the psychological effect 
which a large explosion of a powerful 
agent would produce. 

When Sid was asked as to how the 
dirigible was controlled while it was in 
the air, he explained: 

"That was simple enough, once he 
had the secret of the death ray. Vickers 
knew that nothing would interfere with 
the direction of the balloon if he used 
a frequency high enough to keep inter- 
ference away. By the simple expedient 
of using one frequency to start the pro- 
pelling mechanism, and various other 
frequencies to raise or lower it, to direct 
it either rignt or Left or even destroy it, 
he could control it with the greatest ease. 
The searchlight on the prow of the ship 
gave him his bearings after the dirigible 
came into his vision. After he was sure 
of its position, it was a simple matter 
to turn the light off and on at will. 

"He felt himself quite safe in directing 
the dirigible by ultra -radio frequency, 
since he knew that no one had as yet 
invented a tuner capable of measuring 
frequencies that high." 

And as for Sid and Ruth, the former 
had well earned a substantial salvage 
commission on the $100,000 demanded 
from his prospective grandfather -in -law, 
who insisted on paying the commission 
on an admiralty court basis and, in 
addition, withdrew his objection to the 
young man as a grandson -in -law. 

Always Mention RADIO AGE When Writing to Advertisers 
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Hoover Defends Local Stations 
Excerpts from his talk before the National Radio Conference 

IT IS a pleasure to me to open the 
Third Annual Radio Conference 
at the Department of Commerce 

and to welcome you to its sessions. 

Radio has passed from the field of 
an adventure to that of a public utility. 
Nor among the utilities is there one whose 
activities may yet come more closely to 
the life of each and every one of our 
citizens, nor which holds out greater 
possibilities of future influence, nor which 
is of more potential public concern. It 
must now be considered as a great agency 
of public service, and it is from that 
viewpoint that I hope the difficult prob- 
lems coming before this conference will 
be discussed and solved. 

At the first radio conference I hazarded 
some modest anticipations as to its de- 
velopment and use. Some thought them 
visionary; yet we passed every point of 
these anticipations within eighteen 
months. We have, in fact established an 
entirely new communication system, 
national in scope. 

In the whole history of scientific dis- 
covery there has never been a translation 
into popular use so rapid as in radio 
telephony. So late as the year before I 
became Secretary of Commerce there 
were no broadcasting . stations. At the 
end of four years 530 are in operation, 
making radio available to every home in 
the country. The sales of radio apparatus 
have increased from a million dollars a 
year to a million dollars a day. It is 
estimated that over 200,000 men are 
now employed in the industry, and the 
radio audience probably exceeds 20 
millions of people. 

No Time to Relax 

We may well be proud of this wonderful 
development, but in our self- congratula- 
tion let us not forget that the value of this 
great system does not lie primarily in its 
extent or even in its efficiency. Its worth 
depends on the use that is made of it. 
It is not the ability to transmit but the 
character of what is transmitted that 
really counts. Our telephone and tele- 
graph systems are valuable only insofar as 
the messages sent from them contribute 
to the business and social intercourse of 
our people. For the first time in human 
history we have available to us the ability 
to communicate simultaneously with 
millions of our fellowmen; to furnish 
entertainment, instruction, widening vis- 
sion of national problems and national 
events. An obligation rests upon us to 
see that it is devoted to real service and 
to develop the material that is trans- 
mitted into that which is really worth 
while. For it is only by this that the 
mission of this latest blessing of science 
to humanity may be rightfully fulfilled. 

I have been convinced that develop- 
ment could only be accomplished by 
organized co- operation of the industry 
itself; and the industry is unique in that 
unless it has stringent rules of conduct 

to which all elements adhere, it will die 
of its own confusion. 

At each succeeding conference we have 
had more difficult problems to solve, 
and those which we present today are 
of a complexity greater than ever 
before. In a large sense the purpose of 
this conference is to enable the listeners, 
the broadcasters, the manufacturers 
and the marine and other services to 
agree among themselves as to the manner 
in which radio activities are to be con- 
ducted. 

Radio an Experiment 
LIKE the two previous occasions, 

this may be called an experiment in 
industrial self -government. Radio acti- 
vities, so long as they remain within the 
legislative restriction which holds for the 
government the fundamental control 
of the ether, are largely free. The indus- 
try's future conduct with a single view 
to public interest, a voluntary imposi- 
tion of its own rules and a high sense of 
service, would go far to make further 
new legislative or administrative inter- 
vention unnecessary. The two past con- 
ferences have been successful in these 
purposes. With only slight modifica- 
tions, made necessary by changing condi- 
tions, the Department has been able to 
follow their recommendations in the 
performance of its duties. The industry 
has supported and conformed to these 
recommendations cheerfully and un- 
complainingly, although at some self - 
sacrifice. I congratulate you on this 
spirit, and know that you will enter 
upon your new deliberations in the same 
attitude. 

When broadcasting first started, the 
phonograph was a sufficient attraction 
to the radio telephone listeners, who 
were swayed chiefly by curiosity and 
marvel at the new discovery. Public 
interest has long since passed this stage. 
The radio telephone would now die in 
24 hours if it were limited to transmis- 
sion of phonograph records. We have 
made great improvements in material 
transmitted. 

Original music, speeches, instruction, 
religion, political exhortation, all travel 
regularly by radio today. Program 
directing has become one of the skilled 
professions. I have indeed a great 
feeling for the troubles of the director 
in his efforts to find talent and to give 
to his audience the best that lies at his 
command. 

But we require a still further advance 
in the character of material beyond the 
capacity of local station directors if the 
art is to emerge entirely from the curio 
and entertainment stage to that of funda- 
mental service. 

Experimental broadcasting upon a 
national scale during the past year has 
now brought us to the stage where we 
know it can be done. The local material 
available for the local program is not in 
my view enough to maintain assured 

(Turn to page 67) 
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Takes the 
MYSTERY 

out of RADIO! 
Justone book answersevery ques- 
tion about this modern miracle 

100,000 SOLD 
514 PAGES 

Compiled by 
HARRY F. DART, E.E. 

Formerly with the 
Western Electric 
Co., and U. S. 
Army Instructor of 

Radio. 

Technically Edited by F. H. Doane 

BE A RADIO expert -it's easy for the 
100,000 who own this compact, com- plete Radio Handbook. Written in good, plain, understandable language. Crammed full of facts, every one useful and im- portant. Explains how receivers and transmitters work, how to build and operate them. Whatever you or your friends want to know, it's here. Will save you many times Its small cost. 

TELLS ALL ABOUT: Electrical terms 
and circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) tubes, 
every receiving hook -up, radio and audio 
frequency amplification, broadcast and 
commercial transmitters and receivers, 
super -regeneration, codes, license rules. 
Many other features. 

Nothing else like it. Make this ex- traordinary book your radio library - just this one little giant is all you need. Everything in one index, under one cover, 
in one book, for one dollar. The biggest 
dollar's worth in radio to -day. Combines the knowledge of many expensive works. 
Buy this and save the difference. Stop experimenting in the dark. Before you spend another cent on parts or even 
touch a dial, sign and mail the coupon 
below and get this unique guide to suc- 
cessful radio. More than 100,000 sold. 
Send $1 to -day and get this 514 -page I.C.S. 
Radio Handbook -the biggest value in 
radio to -day. Money back if not satisfied. 

-TEAR OUT HERE - - -- - 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8785 -B, Scranton, Penna. 
I enclose One Dollar. Please send me -post- I 

paid -the 514 -page L C. S. Radio Handbook. 
It is understood that if I am not entirely 
satisfied I may return this book within $ve 
days and you will refund my money, 1 

f 

Nomo.... .... ...... ». ». » »... ..............« l 

i 

I Address 
I 

J 
I Cheek here and enclose $1.50 if you wish the 

de lure edition, bound in Leatheroid. 

5Ó00 
RADIO DEALERS 

buy from 

N U.DSOH = ROS.: 
123 W. Mad:isOti St Chicago 

Send for 'dealers discount. 

Bound Volumes of Radio Age 
are available from the circulation department for 
the unusually low price of $1.00, postpaid. Form- 
erly sold at $3.50. These volumes contain issues 
from May, 1922, to April, 1923, and are bound in a 
durable cloth, lettered with a handsome gold in- 
scription. A welcome addition to any radio library. 

RADIO AGE, Inc. 
Publishers 

500 N. Dearborn St., Chicago, III. 
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New Paragon Line 
Alfred P. Morgan, President of the 

Adams -Morgan Company, Inc., of Upper 
Montclair, N. J. announces: 

"A new line of Paragon Receiving 
Sets -new in looks, new in their simple 
control, new in price -will be offered 

to the trade in October. Partial ad- 
vance information is now ready." 

A radical departure has been made 
from former designs, especially in sim- 
plicity of control and lowness of price. 

The new models retain the quality 
of tone, selectivity and sensitivity for 
which Paragon has enjoyed a world 
wide reputation for more than ten years. 
The highest grade of material and work- 
manship is employed throughout the 
line, but because of large production, 
extreme simplicity in design and con - 
struction-a major dial control -they 
will retail at popular prices. 

Paragon "Two " -a two tube set - 
with major dial control- capable of 
giving loudspeaker volume from stations 
within a moderate range or coast to 
coast range for head phone operation. 

Paragon "Three " -a three tube set 
of exceptional sensitiveness, unmatched 
loudspeaker tone and volume -major 
dial control. 

Paragon "Four " -a four tube set with 
single major dial control -capable of 
giving loudspeaker reception over an 
almost unlimited range. 

A Real Low Loss Inductance 
One of the most outstanding develop- 

ments in tuners and radio frequency 
transformers for this season has been 
brought to our attention in the Hen- 
ninger Aero -Coil. 

This self supporting coil, though quite 
rigid, is wound on a light skeleton frame, 
the amount of insulating material in the 
field of the windings having been cut 
down to 5 per cent of similar coils wound 
on tubing, yet no dope is used on the 
windings. 

The result is a tuner and radio fre- 
quency transformer with incomparable 
selectivity and great increase of volume 
over any inductance wound on tubing. 

Coast Wholesalers Open 
The Coast Radio Supply Company, 

San Francisco, California, organized by 

Henry E. Lapkin, formerly of the Na- 
tional Carbon Company, and Harry L. 
Auger formerly of McCoy Motor Supply 
Corn pany, have opened their new quar er 
at 648 Howard Street with a complete 
stock of Radio receiving sets, accessories 
and parts. 

This company will wholesale only. 
Both Mr. Lapkin and Mr. Auger are 
well known to the trade. Mr. Lapkin 
has just returned from the East with 
some of the newest sets and parts in 
Radio. 

New Solder On Market 
Kester's Radio Rosin Core Solder nas 

just been placed on the market by the 
Chicago Solder Company, of Chicago. 

The solder is especially made for radio 
work and will not cause dangerous 
fumes, nor will it spatter. It is a hollow 
ribbon of genuine tin and lead, having 
inside a pure rosin flux. This flux is in 
proportion to the surroundnig solder 
and feeds out as the solder is used. 

The attractive box shown above is 
furnished to dealers. 

A Broadcasting "Album" 
Here's something new! The Ekko 

Broadcasting station stamp album, made 
by the Ekko Company, 111 W. Monroe 
St., Chicago, contains 96 pages with 
spaces for the stamps of all recognized 
radio stations in the United States and 
Canada, arranged alphabetically by states 
and call letters. Ekko stamps prove 
reception of each station, and their 
collection has created a new form of 
radio amusement. With the album 
come "Proof of Reception" Cards. The 
cards are sent to the stations, who in 
return send the listener their Ekko 
stamp, which is placed in the album for 
definite reference. 

The "Thank You" Card 
"The "Thank You" card, frequently 

called applause card, has become a 
nation wide fad -in fact it is all the rage. 

The very latest is a special INDIVI- 

DUAL "Thank You" card made by 
Radio Printers, Mendota, Illinois. On 
each card is printed the name and 
address of the bender. 

br.1,. ylea.lnd 
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These cards show the day and hour 
the message was received. The kind of 
instrument used is also given. There is 
a large space for remarks as to the 
weather, the program or anything else. 
Possibly the most interesting feature is 
the space for a request of talent or special 
numbers the sender of the card would 
like to hear. The fact that the cards 
contain the printed name and address of 
the sender shows that he or she is very 
much interested in radio and such cards 
should be more appreciated and receive 
special attention by the radio stations. 

Stations really appreciate these cards 
and so do the musicians and speakers, 
just as the entertainer does when his 
audience applauds. Many stations read 
the cards and navies of senders over 
their microphone. You can listen for 
your own cards. 

Automatic Filament Control 
In various multitube and larger re- 

ceivers which have numerous dials one 
finds that the nuisance of having to 
continually regulate the filament current 
of the less important tubes is often very 
great. Even in small three tube sets, 
the business of having to turn on a 
separate dial or control to adjust the 
filament of the amplifiers is needless. 

The Radial! Company, of New York 
City, N. Y. well known electrical engi- 
neers have perfected an automatic 
resistance unit that takes care of the 
filament current automatically. They 
have justly labeled this unit the "Self 
Adjusting" rheostat, since once the little 
device is installed no further attnetion 
is necessary. Like any other control 
cartridge, this unit is so designed that 
it fits in a set of clips. 

The device is made in various sizes to 
suit varying conditions and is inexpen- 
sive. It is especially adaptable to larger 
sets, where space is at premium, since 
it requires no control on the panel. 
One "Amperite" as they are called is 
capable of controling the filament current 
of several tubes at one time. 
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Heard of the "Balcon "? 
The Pacent Electric Company, Inc:, 

of New York, have recently developed 
and placed on the market a new balanc- 
ing condenser. This new condenser, 
known as the Balcon, is especially 
designed for use with Tuned Radio 
Frequency circuits or any other circuit 
where a capacity balance is desired. 

The Balcon consists of two nickel - 
plated electrodes, their ends being 3 -16 
inches apart and enclosed in a 1 -4 inch 
glass tube. Around the outside a piece 
of split brass tubing three -fourths inches 
long is fitted so that it may be moved 
from one end of the glass tube to the 
other. This forms a condenser of very 
low capacity, the glass tube forming the 
dielectric. The maximum capacity is 
obtained when the center of the brass 
tube coincides with the center of the 
space between the electrodes. The 
metal parts are nickel plated and are 
mounted on a small Radion base. 

Why Neutrodynes Are Popular 
"The popularity of the neutrodyne 

radio receiver," said R. E. Thompson, 
President of R. E. Thompson Mfg. Co., 
"from the standpoint of the radio public 
is primarily due to three things. The 
elimination of reradiation, the simplicity 
of operation and the securing of maxi- 
mum possible effect out of each tube are 
the outstanding reasons for the general 
acceptance of this type of receiver. 

"What technicians call the feathery 
quality is absent in the neutrodyne 
when properly constructed, giving clear- 
ness of reception. By simplicity of 
operation I refer to the ability of the 
neutrodyne to be easily handled by 
anyone without skill or experience in 
radio. The reason is that once you have 
found a station and noted the dial 
positions, that same station can be found 
at the same dial settings any time there- 
after. This is most important for the 
army of radio users not experts in play- 
ing around with this more or less new 
art. And lastly, it is human nature to 
want to get the maximum possible effect 
and this is surely permitted by the neu- 
trodyne." 

New Manhattan Line 
New Manhattan Radio Products pre- 

pared for fall distribution include six 
new items, making a fairly rounded 
out and complete line of parts. 

The new items include the Manhattan 
Junior Loud Speaker, the line of Red 
Seal Variable Condensers, the Man- 
hattan 180° Vario- coupler, the Red 
Seal Collapsible Loop Aerial, and the 
Red Seal "Map- Loop," in addition to 
which the Manhattan Loud Speaker 
has been re- designed and furnished with 
a new horn of increased efficiency and 
size. 

We particularly call to your attention 
the new Manhattan Junior Loud Speaker 
as being a reproducing unit especially 
designed for Loud Speaker work, having 
the now famous Manhattan Concert 
Modulator selling at $10.00. 
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Sea to Sea-Trouble-free 

and Easy 
to Build 

THE SILVER SUPER - HETERODYNE 
Designed by McMurdo Silver, Assoc. I. R. E.- hailed by Editors, Engineers 
and Fans alike as the 7 Tube wonder reciever. RADIO BROADCAST called it as "ELECTRICAL MASTERPIECE" and it is. Simple to construct- 
easy to operate- Quality parte throughout -Sea to Sea with Loud Speaker 
Volume on an 18 -inch Loop, right thru the "Locals " -Never failing - 
Trouble -free. 

YOU NEED only a pair of pliers, a screw driver and a 
iron with the hook of instructions. 

AND THESE PARTS: 
2 Silver .0005 Low Loss Condensers No. 301 
2 4 -inch Moulded Dials - Tapered Knobs 
1 7 Ohm Rheostat Amoco 

1 250 Ohm Potentiometer Amoco 
7 Insulated Top Binding Posts 
1 Carter 102A Jack 

1 Carter 101 Jack 
1 Silver R. F. Transformer Unit No. 401 
1 Silver Oscillator Coupler No. 101 
7 Benjamin Spring Sockets (199 or 201A1 
2 Jefferson Audio Transformers No. 41, 3.75: 1 
1 On-off Switch 
3.5 MFD By -pass Condensers 
2.00025 Mica Condensers with Leak Clips.. 
2.002 Mica Condensers 
1 .0075 Mica Condensers 
1.000045 Balancing Condensers 
1 5 Meg Ohm Grid Leak 
1 1 Meg Ohm Grid Leak 
1 7.24.3/16 -inch Bakelite Panel. Drilled. Grained and Engraved 

7.23:54-inch Oak Base Board, Bus -Bar, Spaghetti, Screws. Nuts, 
Solder, Lugs 

ALL PARTS POSTPAID 
AVOID DELAY -MAIL YOUR ORDER TODAY 

eoldering 

$4.50 
1.00 
1.00 
1.25 

.05 

.80 

.70 
14.00 
2.50 
1.00 
4.25 
.60 
.90 
45 

.40 

.75 
1.50 
.50 
.50 

7.00 

1.50 
363.85 

SIX SILVER SPECIALS 
Bringing your old "Super" up -to -date 

OSCILLATOR COUPLER No. 50 KC RE TRANSFORMER 
101 $2.50 UNIT No. 401 $14.00 

30 KC RF Tuned Output Trans- 
5 Gang -199 Socket No. 501 3.50 former No. 201 3.50 

.0005 LOW LOSS CONDENS- Collapsible Center- Tapped loop 
ER No. 301 4.50 No. 601 6.50 

Circulars Sent Upon Request 
DEALERS Write for our attractive Merchandising Plan 

TERRITORY Available for Jobbers 
SHIPMENTS Prepaid anywhere in the U. S. 

pentagtt 
SUYEpiin1A00RIE 

Send for the hook, "THE 
PORTABLE SUPER. 
HETERODYNE." 
It is a complete record of 
McMurdo Silver's exper- 
ience with both the 
Laboratory and Portable 
Model Super - Hetero- 
dynes. It explains just 
how to huild them and 
how every twist and 
"Kink" of "Super-Het'. 
construction has been 
eim plified. Illustrated 
with Photographs and 
Detail Drawings. 
Price, per copy 50e 

Mail This Coupon 

`Am enclosing 50e for 
the Book, "The Port- 

. ahle Super - Hetero- 
dyne." 

1 

I Name 

1 

Address 

EASTERN DISTRIBUTOR 
Twentieth Century Radio Corp., 102 Flatbush Avenue, Brooklyn, N. Y. 

V I re 
1 Silvcr-MarshalLrnc. 

0 

r. 
PA 

105 S. Wabash Ave., Dept. C, Chicago 
ITI 

111i,rbiIPIPIPIPIPIPII 
LATEST HOOK -UPS 

Blue Prints Show You How To Build Your Own 
17 "x 27" hlue print gives complete instructions, pictures, 
hook -up, wiring diagram. Show. full size templates for 
drilling panela. Your choice of these hook -ups: 
Reinert. Tuner 6 tube Neutrodyne 
One Tube AmM 4 tube Su erdyne r A 
Rati o cod Rec. 4 tube 

'Cockades 
c J 

Honeycomb Ree. 8 tabe tr 
Ultra Audion Roc. 2 .nee Amp. 

JACKSON RAO10 CO., 
Oept. 111.A 639 W. North Av.. Chicago. Ill. 

.HUDSON -ROSS 
Who1e$ale radio only. 

One of the first and still in the lead_ 
Wrfle for discounts. 

123 W. Madison St. Chicago 

ACTUAL 

5 TUBE VOLUME 
from only TWO TUBES 

using the wonderful inexpensive $ 
Harkness Reflex Circuit and 
EQUITY Low Loss Air Core 
S'piderweb IIarkness Coils. By 
substituting these special Low 
Loss Coils for the old style. 
cylindrical coils, this simple 
Harkness receiver is made to 
give results almost beyond belief. 
Distance and volume are greatly 
increased; selectivity greatly im- 
proved. Nothing else like these 
coils. .and theycostless than theold style 
high loss Bakelite tube kind. Only $2.00 post- 
paid for the complete set of coils. Order 
today. Free blue print showing circuit. Money 
back if not satisfied. 
NOTE: Manufacturers! Send in your blue 
prints for quotations on any inductance require- 
ments you may have. No order too large. 
THE REAL EQUITY SHOP 
1331 N. Wells St. Dept. RA12 Chicago 

PER SET 
Postpaid 

Always Mention RADIO AGE Will» Writing to Advertisers 
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Hoover Defends Radio 
(Continued from page 63) 

interest, and therefore the industry, or 
to adequately fulfill the broadcasting 
mission. So far as the art has developed, 
I think we all agree that for accuracy 
and regularity of reception we can depend 
only upon the local broadcasting stations. 
My proposition is that the local stations 
must be able to deliver every important 
national event with regularity. The local 
station must be able to bring to its listen- 
ers the greatest music and entertainment 
of the nation, but far beyond this it 
must be able to deliver important pro- 
nouncements of public men; it must 
bring instantly to our people a hundred 
dred and one matters of national interest. 
To this it must add its matters of local 
interest. This can only be accomplished 
by regularly organized interconnection 
on a national basis with nationally organ- 
ized and directed programs for some part 
of the day in supplement to more local 
material. 

Interconnection Realized 
IT MAY be stated with assurance that 

the greatest advance in radio since our 
last conference is the complete demon- 
stration of the feasibility of interconnec- 
tion. We owe a debt of gratitude to 
those who have glazed the way. The 
pioneers have been the American 
Telephone X Telegraph Company 
in wire interconnection, and the 
Westinghouse Electric X Manufac- 
turing Company in radio intercon- 
nection through the use of short 
wave lengths. Their experiments have 
involved technical skill of the highest 
character, which could be found or 
contributed by few other organizations 
in the world. Their expenditures, run- 
ning into the hundreds of thousands of 
dollars, have been made without direct 
consequential return. It has been 
possible to broadcast many national 
events over three -quarters of the United 
State during the past year, and the 
whole country has been covered twice. 

It is our duty to consider the possibili- 
ties and potentialities of interconnec- 
tion as a regular daily routine of the 
nation. Unless it be systematically 
organized, we cannot expect its continua- 
tion. I realize that this matter, except 
insofar as it may be fostered and en- 
couraged, does not lie in the Govern- 
ment. It would be unfortunate indeed 
if such an important function as the 
distribution of informatic should ever 
fall into the hands of the Government. 
It would be still more unfortunate if 
its control should come under the 
arbirary power of any person or group 
of persons. It is inconceivable that 
such a situation could be allowed to 
exist. But I am not now dealing with 
monopoly. Nor is this a question where 
any one lays claim to a monopoly. In- 
terconnection is going on to local extent 
and over the wires of the telegraph com- 
panies, the telephone companies, and by 
radio itself. We have promises of super - 
radio and we have promises of inter- 
connection of wired wireless. If there are 

(Turn to page 69.) 
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Telmaco Acme Receiver 
The Ideal Receiver for all Seasons 

The Telmaco Acme 
Receiver is truly port- 
able. May be instantly 
removed from hand- 
some carrying case and 
inserted into beautiful 
two -tone mahogany 
case. No outside loop, 
no aerial, no ground 

required. 

Size of Case 8r x 10" 
x 18'. Weighs only 
27 pounds complete. 

Easily Carried. 

Quolily Radio 
Exclusively 

Established 1918 

Acme 4 -Tube Reflex Circuit Used 
securing selectivity, distance and volume 
with minimum battery consumption. 

Complete in itself. Easily carried from room to room in 
your home or to office, neighbors, etc. Take it along and 
have music, entertainment, speeches, news, market reports 
wherever you happen to be. 

Instantly ready for use as it is. You can use external antenna 
and ground, loop and loud speaker if desired. 4 tubes (fully 
protected by shock absorber sockets) -equal to 7 tubes, due 
to reflexing and use of crystal detector. 

Reasonably riced Write for Free illustrated circular fully 
y describing Telmaco Acme Receiver. 

Complete Telmaco 64 page catalog containing 20 circuits in blue and 
describing the best in radio sent postpaid for 10c. 

Dealer$ making request on List 
eir business tationery 

fide dealers 
. 

Radio Division 

TELEPHONE MAINTENANCE CO. 
20 South Wells Street Dept. C Chicago, Illinois 

T -100 
Battery 
Charger 

LI`iACo 

The Best and Lowest Priced 
on the Market 

This battery charger operates on 110 
volt, 60 cycle, A. C. circuit, charging a 6 
volt battery at a 2 ampere rate. Standard 
2 ampere charging tube is used. The T- 
100 is the lowest priced first -class charger 
on the market. Large numbers now in use 
have proved entirely satisfactory. No vi- 
brating parts to get out of order. Abso- 
lutely noiseless in operation. Furnished 
with plug and cord for lamp socket. 
Battery leads marked. Fuse protects 
charger from accidental short circuit of 
110 volt leads. Fully guaranteed. 
Price complete, with 2 ampere 

tube, $12.00 
Radio Division' 

TELEPHONE 'MAINTENANCE CO. 
tualily Radio Exclusively 20 So.Wells St.. Det,t. C. Chicago. Ill. 

Mailing Lists 
Will help y$ou increase sales 
Send 

prime on thousands 
giving 

caosIn á 
cameo of your beat prospective custom- 
ers-Nation. ',State end L..ce l Indlvld- 
usi,. Pro ssions, Duslneaa Coocerns. 

9% Guaranteed 
by refund of 5 each 

d' 

elfie r7raffic Cop 
flf the lii ,, p 

1"" Add a Ferbend Wave Trap 
to your est and "Yolico 

''1yy1'' 

our 
reception. 
Eel rntteedeto tune outrany 
iterfering atatlon. Sent post- 
paid on receipt of $8.6u, or 
C.O. D. plus postage. 

Send for booklet. 
Ferbend Electric Co. 

16E. South Water St.. Cblcago 

B -METAL CRYSTALS 

I2EFf 
Standard The World 

nnorB 
H14c Over. 

r 

METAL ró 

LOU .TALKING 
fCRISTAL 
ftti,°5o<<lt 

FTRO 

Don't accept 
a substitute. 

B- Metal Refining 
Company 

Detroit, Mich. 
Western Branoh 

Price 50e 53 W. Jackson Blvd.; Chime El- 

Blueprint of a Super -Heterodyne in 
December RADIO AGE. 

Always Mention RADIO AGE When Writing to Advertisers 
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S1EPC0' ALL WAVE jr. 
Noy- Rádiáting DX.(AKER 

nabs those elus1Ve 

stations and holds'Ct1 

Wave lengths from 150 to 
1,000 meters in single cir- 
cuit; 150 to 700 meters in 
triple circuit -the bank 
wound and tapped primary 
and tapped secondary do 
the trick. 

Six efficient hook- 
ups with each 
coupler or sent for 
ten cents to cover 
mailing. 

At all dealers or 
sent prepaid on 
receipt of price 

$6.00 
Made and Fully Guaranteed by 

SHEPARD- POTTER CO., Inc. 
Dept. A, 35 So. River St. Plattsburgh, N. Y. 

Wider Antenna Surface 
Means Better Reception iff 

RIBBON 
~ANTENNA 

Provides maximum surface for the 
pathway of incoming signals. It brings 
in hard -to -get stations clear as a bell. 
Jiffy Ribbon Antenna is positively 
non -corrosive, will not kink or curl, 
makes a neater antenna job and has 
exceptionally high tensile strength. 
Supplied with two insulators, ready 

for installation, 
put up in 100 
foot lengths. 
e/ft your dealer's 

-or direct 

$1.50 
Apex Stamping Company. 

Dept.IF 1 Riverdale.I11. 

METAL 
A real night and day, 
summer and winter 
crystal. Get it at 
your dealer's. 
B -METAL REFINING CO. 
Sth floor. 525 WoodwardAv. 

DETROIT, MICH. 

An Unusually Selective 
Receiver 

(Continued from page 18) 

the stationary plates of the 23 plate con- 
denser and the revolving plates of this 
condenser are connected to the other 
side of the rotor, to the positive binding 
post of the plate battery and to one side 
of the variometer. The other terminal 
of the variometer is connected to the 
plate binding post on the socket. 

The phones are connected between 
the negative binding posts of the fila- 
ment and plate batteries. The filament 
circuit is connected up in the usual way, 
from the positive binding post of the 
filament battery to the switch lever on 
the rheostat and from the resistance 
of the rheostat to one of the filament 
binding posts on the socket. 

The other filament binding post on the 
socket is connected to the negative 
binding post of the filament battery and 
to one side of the phones. The grid con- 
denser should be of the fixed mica type 
and is to have a capacity of .00025 
M. F. 

Sockets, having a bakelite base with 
a metal tube are usually considered good, 
or a good bakelite socket will do the 
work, but because it is sometimes so 
hard to tell this type of socket from the 
"moulded mud" type, the other is recom- 
mended. 

The detector tube may be any of the 
well known brands, although the larger 
type such as the UV -200, or the C -300 
will probably give the best results. The 
tube used will determine the resistance 
of the rheostat. For either of those 
mentioned, the ordinary 6 to 8 ohm - 
rheostat will be right, but if the UV -201- 
A or the C- 301 -A, UV -199, or WD -11, 
or WD -12 are used, the rheostat should 
have a higher resistance. Any type 
having from 20 to 40 ohms will be satis- 
factory for these tubes. 

A grid leak may also be necessary in 
some cases, but because its resistance will 
vary according to the tube used, no 
specifications are given. It would be 
well to experiment with those having a 
resistance from one to four megohms. 
The plate battery voltage will also vary 
according to the kind of tube used. For 
the UV -200 or the C -300, the plate volt- 
age should vary between 16 1 -2 volts 
to 22 1 -2, which can be taken care of by 
the taps on the standard plate batteries 
now in use. 

But for the 201 -A or the 301 -A tubes 
a higher voltage will be necessary. This 
set can very nicely be mounted on a 
7x18x3 -16 inch bakelite panel and a 
baseboard of the proper size to fit the 
cabinet selected. 

Do not attempt to wire up the parts 
with small wire, as the leads are too easily 
bent out of place and some consideration 
should be given to the resistance of the 
connecting wires. No. 14 tinned copper 
bus bar wire will serve very well, as this 
is substantial and the tinned coating 
on the wire will make the soldering of 
connections a very simple matter. 

Always Mention RADIO AGE When Writing to Advertisers 
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Your Radio 
Troubles 
Ended for 

30c in Stamps 
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 issues. Select the ones 
you want and enclose 30 cents in 
stamps for each desired. 
May, 1922 
-How to make a simple Crystal Set for iff. 
September, 1922 
-How to make a Regenerative Set at a low cost. 

October. 1922 
-How to make a Tube Unit. for 323 to 337. -How to make an Audio Frequency Amplifying Trans- 
former. 

November, 1922 
-Design of a portable short -wave radio wavemeter. 
May, 1923 
-How to make a portable Reinert: set for summer use. 

June, 1923 
-How to build the new Kaufman receiver. 
-What about your antenna? 

December, 1923 
-Building the Haynes Receiver. 
-- Combined Amplifier and Loud Speaker. -A selective Crystal Receiver. 

January, 1924 
-Tuning 
-Filters. 

Out Interference -Wave Trape- Eliminatore 

-A Junior Super- Heterodyne. 
-Push -Pull Amplifier. 
-Rosenbloom Circuit. 
February, 1924 
-How to make a battery charger. 
-Single Tube Heterodyne. 
-Adding two audio etegee to selective receiver which 

began as a crystal set. 
-Superdyne receiver. 

March, 1924 
-An Eight -Tube Super -Heterodyne. -A simple. low loss tuner. -A Tuned Radio Frequency Amplifier. 
-Simple Reflex Set. 

April, 1924 
-An Efficient Super- Heterodyne (fully illustrated) -A Ten -Dollar Receiver. 
-Anti -Body Capacity Hookups. 
-Reflexing the Three -Circuit Tuner. 
-Index and first two installmente of Radio Age Data 

Sheete. 

May, 1924 
-Construction of a Simple Portable Set. 
-Radio Panels. 
-Third Installment of Radio Age Data Sheets. 

June, 1924 
-Important Factors in Constructing a Super- Hetero- 

dyne. -A Universal Amplifier. -A Sure Fire Reflex Set. 
-Adding Radio and Audio to Baby Heterodyne. 
-Radio Age Data Sheets. 

July, 1924 
-A Portable Tuned Impedance Reflex. 
-Operating Detector Tulle by Grid Bien. -A Throe -Tuhe Wizard Circuit. 
-Data Sheets. 

Auguet. 1924 
-Breaking Into Radio Without Diagram. 
-The English 4- Element Tube. 
-Filtered Heterodyne Audio Stages. 
-An Audio Amplifier Without an "A" Battery. 
-Data Sheets. 

September, 1924 
-How Careful Mounting Will Improve Reception. 
-One Tuning Control for Hairs Breadth Selectivity. 
-Four Pages of Real Blueprints of a New Baby Het- 

erodyne and an Aperiodio Varlometer Set. 
-Data Sheets. 

October, 1924 
-An Easily Made Super -Het. 
-Two Radio and Two Audio for Clear Tone. -A Simple Itezenerative Set. 
-The Ultradyne for Real DX. 
-Real Blueprints of a 3 -Tube Neutrodyne and a Mid- 

get Reflex Sot. 

RADIO AGE, Inc. 
500 N. Dearborn St. Chicago 
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several methods, it means that we might 
have several alternative programs always 
available. But whatever the method of 
interconnection may be, we are lacking 
in a definite organization of a national 
system of programs and a basis of sup- 
port. 

I believe that the quickest way to kill 
broadcasting would be to use it for direct 
advertising. The reader of the newspaper 
has an option whether he will read an ad 
or not, but if a speech by the President 
is to be used as the meat in a sandwich 
of two patent medicine advertisements, 
there will be no radio left. To what 
extent it may be employed for what we 
now call indirect advertising, I do not 
know, and only experience with the reac- 
tions of the listeners can tell. I do not 
believe there is any practical method of 
payment from the receivers. 

I wish to suggest for consideration the 
possibility of mutual organization by 
broadcasters of a service for themselves 
similar to that which the newspapers 
have for their use in the press associa- 
tions, which would furnish programs of 
national events and arrange for their 
transmission and distribution on some 
sort of a financial basis just as the press 
associations gather and distribute news 
among their members. 

Problem of Wave Lengths 
ONE of the most important subjects 

for your consideration is the pro- 
viding of operating channels for broad- 
casting stations. Of the present 530 sta- 
tions, .57 are Class B, operating on from 
500 to 1,000 watts and having a wide 
range, and 387 are Class A, many using 
small power and covering small areas. 
There are still 86 Class C stations, most 
of which have low power, all on a wave 
length of 360 meters. 

Our chief trouble is with the Class B 
situation. They are all assigned within 
the band of 288 to 545 meters, within 
which there are, under the present system 
of allocation and excluding the Class C 
band, only 44 available channels, and 
only 33 that seem desirable at present. 
To assign these among the 57 stations 
necessarily means duplication, although 
it was the theory of the last conference 
that individual wave lengths could be 
assigned to each. At present, 23 stations 
either have exclusive wave lengths or are 
sharing with stations so distant that both 
may operate simultaneously, while the 
remaining 34 are compelled to divide 
time. The greatest congestion is in the 
large cities, New York and Chicago 
particularly. 

An editorial on the radio conference is 
in this issue. 

IS YOUR NEUT RIGHT? 
To revitalize unneutralizable Neutrodynes, we de- 
vised this Kladag Coast -to-Coast circuit. Uses same 
panel, etc., as Neut, except three less parts. Merely 
rewire. Success certain. Necessary stabilizer, 22 feet 
gold sheathed wire, circuit and complete, simple in- 
structions -$5.00 prepaid. Many have already re- 
built their Neuta and written us wonderful testi- 
moniale. Thousands will do it. Be FIRST -have the Sliest. 
five -tube eat in your neighborhood and revitalize others' 
Neuta. Description, eta.. 10e. Radio list, 2o. Stampe ao- 
cepted. ELADAG RADIO LABORATORIES. Kent, Ohio. 
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New Models 
Bristol Radio Receivers 

Incorporating the Patented Grimes 
Inverse Duplex System 

Watch for further announcements in all leading 
radio publications. 

Grimes' System Insures Natural 
Tone Quality 

Improved Bristol Audiophone Loud Speakers -give 
greater volume, are more sensitive and still maintain 
their round, full tone and their distinctive freedom 
from distortion. 
Ask for Bulletin No. 3017 -P. 

Manufactured by 

The Bristol Company 
Waterbury, - - Conn. 

SENIOR AUDIOPHONE 
15 inch Bell 

Price._ _...._..._._.__..$ 30.00 

JUNIOR AUDIOPHONE 
11 inch Bell 

Price _ $22.50 

BABY AUDIOPHONE 
With Fibre Horn 

Price _........_..._....$12.50 

Make MOO Weekly -sell RADIO 
Demonstrate once--results mean sure 
sale. Coast to Coast, lowest prices, 
attractive four tube instrument 339.50. 
Big commission to you. Exclusive ter- 
ritory to proven salesmen. Territory 
going fast.. Write today forlargeillus. 
trated hook No. 100. Don't fail to 
give name of your county. 

OZARKA, INC. 
829 Washington Blvd.. Chicago. Ill. 

so 

Big 
Profit 

wy;;!4i+: 

HUDSON-ROSS 
Largest exclusive Radio 
Jobbers.in middle West. 

Write for discounts. 

123 W. Madison St. Chicago 

e 
DEALERS WRITE 
FOR QUICK SELLING 

KITS 
RADI 0 PARTS 

WHOLESALE ONLY 

HAROLD M. SCHWAB, INC. 
55 VESEY ST., DEPT. 

NEW YORK CITY, N.Y. 

Special for November: RADIO AGE 
for one year and RADIO AGE AN- 
NUAL -both for $2.50. 

Always Mention RADIO AGE When Writing to Advertisers 
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EARN 
$3,000 to $10,000 
aYear as Radio Expert 
Enter fast growing radio field thousands of big pay 
jobs waiting for you. U. S. Gov't., Steamships, R. 
R's., Corporations eagerly seek Radio trained men. 
Advancement rapid, earn from $3,000 to $9,000 yearly. 

Pleasant Home Study In 

RA 
Prepare for Big! 
Pay in SpareTime 
My reputation as Radio Engi- 
neer and instructor insures you 
complete, speedy success, at 
home in spare time; earn while 
you learn. I make you expert in 
radio designing, building, re- 
pairing and operating and teach 

A. G. MOHAUPT you onlypractical' inside "dope. 
Youq uicklycompletemycourse 

and a few pleasant hours prepare you to step in- 
to Big Pay. No experience required. 

IIÌÌ 
4i015101( foF V 

-s- 

FREE 
1000 Mile 
Radio ,Outfit 

This set, when completed. has 
a range of over 1000 miles. I 
give it free with my course. 
I give you practical training by 
having you work on this set. 
The knowledge you gain is not 
mere book knowledge but is 
usable, practical experience. 
When you have fin- 

ished my course, you can sell this set 
at a price that will pay the cost of the 
course. For a short time only, by my 
special plan, Iwill give a tube radio set 
in handsome cabinet to men. abso- 
lutely FREE. Send at once for my 
FREE wonder -book of inside Radio 
"dope." Act quickly. 

EMAIL COUPON 
A. G. MOHAUPT, Radio Engineer, 

Radio Association of America. 
9513 Ravenswood Ave., Dept. 211 , Chicago 

Please send me details of your Home Study Course - 
also your Free "Radio Facts" and information on 
how 1 can get a FREE 1000 -mile Radio Set. 

I Name 

IAddress.. 

State 

I 
I 

DON'T BUY THAT "B" BATTERY! 
-Until You've Considered the "Royal" 

The Royal "B" Battery-the only battery most 
economical for Noutrodyne, Super Ifeterodyne, and 
all seta using vacuum tubes. Furnished in 100 and 
140 volts. Made of Edison dements; superior in 
workmanship and appearance; noiseless in operation. 
Extremely low recharging coat; no acids to tamper 
with. WILL OUTLAST YOUR RADIO SET. 100 
Volta, 920.00; 140 Volta, $25.00 delivered. Early 
deliveries assured; satisfaction guaranteed. Buy di- 
rect from manufacturer and save money. Order 
today. Send for descriptive circular No. 4. 
Royal Radio Company Dumont, N. J. 

Mooseheart A Station with 
a Purpose 

(Continued from page 40) 

drastic discipline or one case where the 
officials have scratched their heads and 
said, "Well, it's happened. Now, what 
will we do with them ?" 

Mooseheart officials, of course, realize 
that a diet of numbers by their charges 
would not suffice all the time, so arrange- 
ments are being made to run a line into 
Chicago, where we will broadcast every 
night from 9:00 or 9:30 on, without 
interruption. The Chicago Studio will 
probably be in a downtown hotel, where 
we will have a fine dance orchestra play- 
ing for us, and where I will arrange the 
best programs of the best artists I 

possibly can for your entertainment. 
Not being a Chicago Station, we will 

be on the air Monday nights, having our 
silent night somewhere in the middle of 
the week. 

If the station is a success, it will be 
because there is co- operation all the way 
through. The faculty and members of 
the staff of the general offices of the 
Fraternity are a fine group of people, 
the children have promised me their 
support, and I have one of the best Radio 
Operators behind the scenes, who is 

also a good scout. He was with me at the 
Drake, as I say, and I believe that was 
one of the reasons why WDAP was so 
well liked. We had co- operation, and 
that's half the battle. 

And while I'm talking about co- opera- 
tion, may I extend to you the urgent 
invitation to write often concerning our 
programs? That is a very important 
thing to those of us who are responsible 
for radio programs. Unless you write 
and tell us what you like and don't like, 
it is harder for us to give you what you do 
like. That goes for all stations that you 
ever heard, and you will be doing me and 
my "worthy contemporaries" a distinct 
favor if you will take a few minutes once 
in a while to write us your comments, 
suggestions and criticisms. 

Please. Thanks. 
"And may you laugh in your dreams." 

A Radio Thunderstorm 
WGY, the Schenectady broadcasting 

station, recently broadcast the music 
of a thunderstorm and it probably had 
a pleasing sound to those living on sun - 
parched farms. The storm occurred 
during the broadcasting of a concert 
by the Schenectady Little Symphony 
orchestra from Central Park, Schenec- 
tady. The musicians had just started 
"The Calm" section of Rossini's overture 
from William Tell, when unexpected 
and unwelcome reinforcements joined 
the orchestra. Contrary to the predic- 
tion offered by "It Ain't Goin' to Rain 
No More," it was a real storm with an 
accompaniment of hail. To the listener 
it might have appeared that the orchestra 
was taking liberties with the score, but 
the apparent improvisations were intro- 
duced by elements. The sound of 
thunder, wind and rain was picked up 
by the microphone and broadcast with 
the tranquil music of the overture. 
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Have you 
your 

EKKO 
Broadcasting Station 
Stamp Album? 

Here's what every radio fan has wanted -a conve- 
nient, permanent and authentic means of recording 
all stations heard over your set. The Ekko Album 
contains spaces for a stamp from each of more than 
650 stations. These stamps are verified and prove 
your reception of the station. 

Proof of Reception cards are furnished with the album. 
Send the card to the station, together with ten cents, to 
cover cost of verification, give facts which prove you bave 
heard their broadcasting. In return they send you their veri- 
fied stamp as evidence of actual reception. The stamps are 
beautifully engraved in different colors, an individual stamp 
for every station showing the call letters. 

The album is 9; x 11 inches, handsomely bound in a two 
color cover. It contains 96 pages, with spaces for stamps 
of all recognized stations arranged alphabetically by states 
and call letters. Also an alphabetical list of the official names 
and other interesting features of stations, as well as a con - 
venient log. 

See your dealer today, get a copy of the Ekko Album and 
start a collection of these stamps. You will find this 
a new and fascinating method of verifying the stations you 
hear. If your dealer cannot supply you, sent direct on re- 
ceipt of price. Money back if not satisfied. 

Price $1.75 
THE EKKO COMPANY 

111 West Monroe Street, Chicago 

Here's the Newest! 
95% AIR 

DIELECTRIC 

NO DOPE 
USED ON 

WINDINGS 

The Henninger 
AERO -COIL 

PAT. PENDING 

PREVENTS R. F. LOSSES 
Here is the greatest, most important 
advancement in Tuner and tuned R. F. 
Transformer construction ever made. 
Think of ill A rigid self -supporting 
Tuner and toned R. F. Transformer hay - 
ing95% air dielectric, and with no dope 
on the windings. The Aero.Con actually Imes and amplifies 
hundreds of times. the energy lost by "doped" colla or coils 
wound on tubing. 
Replace 

luonodistantetatinet reecceept o1 nwill e crystal 
get 

set will tune "needle" sharp. Yon will be amazed at the differ- 

Gace. 
Primary 61.4 turn secondary 60 turne- heantifully modo. 

o to your dealer now and t a set of Aero -toile if he hasn't 
them yet, send us the purchase price with your dealer a name 

we will send the cods and brackets postpaid at once. í3.6Ó 
each or $10.60 set of three. Also write for bulletin ii -8 "Radio 
Frequency Losses and their Prevention"-It's FREE] 

THE HENNINGER RADIO MFG.CO. 
1772 Wilson Ave., Dept. lo. Chicago 

DEALERS and SET MANUFACTURERS; write for 
Attractive Proposition. 

Postpaid 

FREE YOUR OWN Name and Address 
Printed on Thank You Cards -- - Hear what YOU like. Stations aro 

glad to pat on numbers at your re- 
quest. a int Spec'al Cards that 
get ATTENTION. Au the RAGE. 

ECarda 
(Printing FREE) 100 -oniy pí8.2Ó 
Order Tba0o-- t2.86. 

POST 

MONEY REFUNDED if Not Satitfitá 
High grade printlnR Good lily - " cards -Yon willhe DELIGHTF-D. 

Send order with check or money order today - NOW. 
RADIO PRINTERS, 68 Main Streot, Mendota, Illlnola 

>kyou. 
-._. cp rlaen.. rr41,c D....ca.e 



How to Build 
ZILTMD 

SUPThe mproved 

ER HETERODYNE 
32 page illustrated book with detailed 

instructions on drilling, wiring, assem- 
bling and operating Model L-2 Ultradyne 
Receiver. Latest authentic edition by 
R. E. Lacault, A. M. I. R. E. inventor of 

the Ultradyne, the 
most selective receiver 
known. li'ritejor des- 
criptive circular. 

Phenix Radio Corp. 
3 -9 Beekman Sheet, N. Y. 
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Pickups and Hookups 
(Continued from page 54 ) 

I use an Inverted "L" aerial 95 
ft. long, 25 ft. high. 

I am not an amateur which my 
records seem to show but I know 
how to read code. I am 14 years 
old and still have a lot to learn about 
radio. 

Yours till inductance coils, 
WM. A. NEELD, 

THIRD PRIZE SUBMITTED FOR 
ONE NIGHT WORK 

RADIO AGE, 
Dear Sirs: 

Being a subscriber of your maga- 
zine I believe I am entitled to send 
you a list of stations that I have 
picked up between the hours of 
8:30 p. m. and 10:55 p. m. Eastern 
Standard Time. (These stations 
were received the night of September 
4, 1924.) 

WBZ, WCX, WJY, WGY, WHO, WEAN, WTAS, 
WTAM KDKA, WEAO, WGN, WEI, WHAS, WEB, 
WSB, WCAP, WEAF, WSAI, WTJ, WOC, WWJ, 
WNYC, WOAW, KFKX, WCBD. 

I am using a portable set of my 
own design, it being a double circuit 
using a Kelcoil for tuner and two 
UV 199 tubes and had two sets head 
phones attached, as greater part of 
the time there were two parties lis- 
tening. Am going to send you a 
photo of the set soon as same are 
finished. 

Very truly yours, 
J. SULOUFF, 

325 -6th Avenue, Altoona, Pa. 

4th Prize Letter 
478 Frontenac St., 

Montreal, Can. 
RADIO AGE, 
Gentlemen: 

I've tried nearly every hook -up 
from the RADIO AGE for nearly 
two years. I tried with a U. V. 
201A; it was not so bad, but the 
"B" battery killed it. Then I re- 
placed it with a V.D. 12 and it gave 
me awful static during the last few 
months. Now I have a Canadian 
Peanut Valve which I think beats 
them all. I'm using a "Single Cir- 
cuit" from the April RADIO AGE. 
My antenna is umbrella style, 55 
feet from the ground, and I put 
two fixed condensers .00025 on the 
antenna binding post for high wave 
length. 

Here is what I tuned in during the 
month of August: 

LOG 
WOR, WJZ. WEAF, KDKA, KYW, WCBD, WJY, 
WBZ, WBBP, WHAS. WFBII, WDAR, WKAC, 
WLS, WQJ, WTAM, WNYC, WOS, WOO, WON. 
WCAE, WEI, WGY, WEN. W1P, WEBJ, WRC, 
CNRO, WTAS, PWX, WKBF, WEBII, CIIYC, 
WCAP, KOP, WGR, KFKX, WNAC, WJAX, 8XG, 
WQAM, WM H, WMC, WSB, WSA1, WM AF. WARM, 
WHAZ, KSD, WHAM, WEAN, WCX, WWJ, WLW. 
WBSQ. CFCF. 

WAAF, WBZ, WCAP, WCBS. WCAE, WCX, WDM, 
WDAF, WDAR. WDAS, WEB II. WEAR, WEAF, 
WIP, WFAA, WSY, WJAB. WJZ, WJAS, WOW, 
WSR, WGN, WGAN, WEIAZ, WEAN, Ili TIN, 
WHAM. WJAZ, WJY, WY AR, WOR, WOO. WQ3, 
WRC, WSAR, WSAI, WASAP, WTAM, WTAS, 
WTAY, WLS, WLW, WMII, WMAA, WLAS, 
KDKA. KYW, KFKX, KFOA, CKCII, CNRO, 
CKCK, CKY, CFCF, CKAC, CHYC, CNRM. 

P. KILKENNY, 
478 Frontenac St., 

Montreal, Can. 

(Turn to page 75.) 
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Again BREMER -TULLY 
Scores with the only 

Low Loss Straight -line 
Wave Length Condenser 

Nothing like it, either 
electrically Or mechanic- 
ally. 

Everything you could wish 
for, every improvement, 
every advanced feature in 
radio has made this con- 
denser the one and only. 

Go to your dealer and ex- 
amine it for yourself. We 
guarantee it to last a life - 
time-we know you will 
agree with us that it has 
no equal. "20 point - 
folder gives the full de- 
tails. Write for it. 

150 m.m.f. 7 plate $4.25 
250 m.m.f. 11 plate 4.50 
520 m.m.f. 23 plate 5.00 
800 m.m.f. 35 plate 6.50 

BREMER -TULLY MFG. CO. 
532 South Canal Street, Chicago 

Flint Distortionless A.F.T. 
The finest. neatest built ONLY Audio frequency 
Transformer. Equally $ 
efficient in all stage, of 
amplification. It a t i o 
4.25 to I. Windings ab- 
solutely accurato. Core of finest grade 
silicon steel. Carries away blab flux don. 
Oties 

winch cause distortion in others. 
nly $3.00 eac Order today. Money. 

hack guarantee. Dealers! Manuf fuser 1 Write f v rt:manrs. FLINT RADIO 
CO., 1904 Wilson Ave., Chicago. 
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.00 

To Each 
Purchaser 

2C a 
World Battery 

A 24-Vol CB" Storage Batteryposi tivelygiven 
FREE with each purchase of a WORLD "A" 
Storage Battery. The WORLD Battery is fa- 
mous for its guaranteed quality and service. Backed 
by years of SucceasfuI Manufacture and Thousands of 
Satisfied Users. You save 60%. 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6Volt, 11 Plate $12.25 
6Volt, 13 Plate 14.25 6.14:1[, ]00 Amps: 12.50 

6 -Volt, 140 Amps. 16.00 
12.14:1[, 7 Plate 17.00 6 -Volt, 140 Amps. 16.00 

Shipment Ea-press C. O. D. Aires to examination. 
6 per cent díscountfor cash to Jutl utth order. 

2 -Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves aatiafaetory World performonro, Mall this ad with 
your name and address -we will ahig buttery day order is re- 
ceived; and Ow, you your chat -e of IIi-t raro Bait, rvoea 
haad,omenlcklo fialeb Auto Spotlit.% FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 SO. Wabash Ave. Dept. 36, CHICAGO. 

To 
lo, ocr 

CHICAGO.ILL. 

piabt. to hó rBhnréw ñ Ìi't nohnaly. 
b. 

aotld 
aCfor. I thae 

na d 
my battery of Its kind 

equipped with of rtrdtory 
o 

I o. Tike 
rubber 

thin rem kable introductory 
NOW. (To those who prefer It. we will Pend FREE o 

bonds ono nickei fiats); Auto Spotlite, Instead of the 'B" Bat- 
tery. no aura to specify which le wanted.) 

GIVEN FREE 
Tole 

introduce 
su erior World "Stam eg 

Better, to the 
Public. 
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Exhibit Space in the 

Third Annual 
Chicago Radio Show 
At the Coliseum, Nov: i 8 to 23, 

Is Entirely Sold Out! 

Radio Manufacturers' Show 
Association 

James F. Kerr, 127 N. Dearborn St., 
General Manager Chicago, Illinois 

Is the Radio Age Annual a 
Part of Your Library? 

The supply is rapidly becoming exhausted, so we are making 
this last appeal to the fans to order their ANNUAL now if 
they have not already done so. 120 pages of diagrams and 
articles. 

A Few of the Features 
Simple Crystal Set 
Long Distance Crystal Set 
Your First Tube Set 
Erla Reflex 
Kaufman Tuner 
Grimes Inverse Duplex 
Two Stage Amplifier 
Rosenbloom 
Push -Pull Amplifier 
Portable Relnartz 

Baby Heterodyne I 
One Tube Loop Aerial 
Wave Trap, Filter and 

Eliminator 
Loading Coils 
Transformers 
Battery Charger 
Wave Meters 
Two -Circuit Crystal 

Reinartz 
Haynes 
Hopwood 
Cockaday 
Nettrodyne 
3- Circuit Tuner 
Super -Heterodyne 
Simple Radio Frequency 
Ultra Audion 

For this month only, we are offering the ANNUAL at a 
special price of 50c, to clear the remaining copies. ACT NOW! 

This offer will not be made again, for the ANNUAL for 1925 
will be on sale early in December. 

USE THIS COUPON NOW! 

RADIO AGE, Inc., 500 N. Dearborn St., Chicago, Ill. 
Gentlemen : Attached find Fifty Cents (50c) for which 

kindly forward me by return mail one copy of RADIO 
AGE ANNUAL FOR 1924. If not satisfied with it 
I will return it to you within three days and you will 
refund my money. 

Name.. - - - ._......_.... - _..._.._.._.._.. . 

Address 

City..._ State 

This Coupon 
Will Bring 
You The 

ANNUAL 
by 

Return Mail! 
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Overcoming "Super -Het" 
Obstacles 

(Continued from page 14) 

drawings. The following schedule gives 
the most desirable and economical rheo- 
stat distribution for an eight -tube set, and 
one which will afford the most accurate 
control without complicating the tuning 
operations. 

(1) One rheostat for oscillator tube. 
(2) One rheostat for both detector 

tubes. 
(3) One rheostat for all radio frequency 

stages. 
(4) One rheostat for all audio fre- 

quency stages. 
When desired, the stages (3) and (4) 

can both be controlled by a single rheo- 
stat, but this is wasteful when the audio 
stages are not in use and the finest ad- 
justment of the R. F. tubes is not possi- 
ble. The oscillator rheostat is a critical 
control in nearly all circuits, hence this 
must be independent of all the other 
tubes. Very often it is possible to tune 
and detune the set by simply adjusting 
the oscillator rheostat, and in all cases the 
adjustment has an important bearing on 
the selectivity, particularly when the first 
circuit is of the regenerative type. 

Conditions are greatly simplified in the 
filament circuit when automatic filament 
controls are used in the radio and audio 
stages. The use of such controls reduces 
the rheostats to two -the oscillator and 
detector rheostats. 

First and Second Detectors 
In the conventional super- heterodyne 

circuit two detector tubes are ordinarily 
used, the first detector being connected in 
the input and in front of the R. F. stages, 
while the second detector is connected 
after the last radio frequency stage. Both 
detectors are usually supplied with grid 
condensers and grid leaks as in any other 
circuit. This arrangement has been 
blindly accepted fora long time, although 
I have never yet met anyone who could 
give me a logical reason for the intro- 
duction of the first detector; in fact, it 
has seemed that this modification of the 
first tube is an actual drawback in a trans- 
former coupled circuit using air core 
transformers. 

RECEN T developments, however, seem 
to indicate that nearly all makers are 

dropping the first detector and are using 
the first tube simply as a straight radio 
frequency amplifier, the grid condenser 
and grid leak being dropped on the first 
stage. From the experiments I have per- 
formed on the heterodyne, this shows a 
marked improvement in range and selec- 
tivity over the conventional type, partic- 
ularly when the grid of the first tube is 
even a negative bias. Biasing this tube 
very noticeably increases its sensitivity 
and volume as is the case with any other 
radio frequency tube, and the circuit 
seems far more stable than with the more 
usual construction. 

With iron core transformers, im- 
pedance, or resistance coupling, the audio 
frequency component developed by the 
first tube when used as a detector is con- 

Always Mehlinn RADIO AGE When Writing to Advertisers 
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MAKE YOUR RECEIVING 
SET SELECTIVE 

The Benson Wave Filter eliminates an- 
noying interferences. It is of the induc- 
tive coupled type. 
Mounted in a beautiful leather covered 
cabinet with an engraved bakelite panel. 

PRICE $8.75 

ji V. S ' 1 ON ENGINEIR I N G CO . 

2125 No. Halsted St. CHICAGO, ILL. 

Paces Smashed! 
Quality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery- buying public. Order 
direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half. and so that you can be 
convinced of true quality and performance. we 
give a Written Two -Year Guarantee 
Here is your protection! Noneed to take achance. 
Odrbatteryis right -and the price is the lowest 
ever made. Convince yourself. Read the prices! 
Special 2 -Volt Radio Storage Battery, $3.75 
Special 4 -Volt Radio Storage Battery, 8.00 
6 -Volt, 60 Amp. Radio Storage Battery, 7.00 
6 -Volt, 80 Amp. Radio Storage Battery, 8.00 
6 -Volt, 100 Amp. Radio Storage Battery, 9.50 
6 -Volt, 120 Amp. Radio Storage Battery,1 1.50 
6 -Volt, 140 Amp. Radio Storage Battery,1 3.00 

We ask for no deposit. Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. We allow 6% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today -NOW. 

Arrow Battery Co. 
1215 South Wabash Ave. 

Dept. 11 Chicago, Ill. 

CABINETS 
If you are interested in a 
radio cabinet in which is 
combined both beauty and 
practicability, just write 

LAKESIDE SUPPLY CO., 
Dept. R 

73 West Van Buren St. 
CHICAGO, ILL. 

Telephone, Harrison 3840 

sistently amplified during the successive 
stages and a certain gain in volume re- 
sults. However, with the ordinary air 
core transformer coupling the audio com- 
ponent receives very little amplification; 
hence it is better to drop the first detector 
and devote our energies to concentrating 
on R. F. amplification by means of a 
biased first R. F. stage. 

In the second detector we meet a con- 
dition which is not often appreciated by 
the experimenter and one which has re- 
sulted in the partial failure of many heter- 
odyne sets. This is the proportion of the 
grid condenser of the second detector 
tube. To use the standard 0.00025 mf. 
fixed condenser, commonly recommended 
for simple receivers, is a mistake, for a 
little thought will show that the second 
detector is rectifying much longer waves 
than in the common regenerative circuit 
and therefore requires a considerably 
larger grid condenser. With intermediate 
frequencies ranging from 5,000 to 10,000 
meters wave length, it is likely that 0.0005 
to 0.001 mf would be a more suitable grid 
condenser at this point. 

Pacent Duoplug on Market 
The Pacent Electric Company of 

New York, manufacturers of the Pacent 
Radio Essentials, have developed and 
placed on the market a new plug of 
unique design and unusual merit. 

The new Essential, known as the 
Duoplug, accommodates two pairs of 
phones in parallel. No tools are required 
for making connections. The special 
type thumb nut connectors may be 
tightened with the fingers. The nut 
is slotted so that with a dime or other 
thin coin an especially secure connec- 
tion may be made. 
STATEMENT OF THE OWNERSHIP, MANAGEMENT, 

CIRCULATION, ETC., REQUIRED BY 
THE ACT OF CONGRESS OF 

AUGUST 24, 1912. 
Of Radio Ago, published monthly at Chicago. Illinois. for 
October 1, 1924. 

State of Illinois, County of Cook, es. 
Before me, a Notary Public in and for the State and county 

aforesaid, personally appeared Frederick Smith, who. having 
been duly sworn according to law, deposes and says that he 
is the Editor of Radio Age and that the following is, to the 
best of his knowledge and belief, a true statement of the 
ownership. management (and, if a daily paper. the circula- 
tion), etc., of the aforesaid publication for the date shown in 
the above caption. required by the Act of August 24, 1912, 
embodied in eectioo 443, Postal Laws and Regulations. 
printed on the reverse of this form, to-wit: 

1. That the names and addresses of the publisher, editor, 
managing editor. and business managers are: Publisher, 
Radio Age, Inc., Chicago, Ill.; Editor, Frederick Smith, 
Chicago, Ill.; Managing Editor, Frederick Smith, Chicago, 
Ill.; Business Manager: M. B. Smith, Chicago, III. 

2. That the owner IC (1f the publication is owned by an 
individual, his name and address, or if owned by more than 
one individual, the name and address of each, should he given 
below: if the publication is owned by a corporation the name 
of the corporation and the names and addressee of the stock- 
holders owning or holding one per cent or more of the total 
amount of stock should be given). Radio Age, Inc., Chicago, 
Ill.; Frederick Smith, President, Chicago, Ill.; M. B. Smith, 
Secretary and Treasurer, Chicago, Ill.; John H. Lohbeck, 
Vice -President, St. Louis, Mo. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of total 
amount of bonds, mortgages, or other securities are: (1f there 
are none, so state). None. 

4. That the two paragraphs next above, giving the names 
of the owners, stockholders, and security holdere, if any, 
contain not only the list of stockholders and security holders 
as they appear upon the books of the company, but also, in 
cases where the stockholder or security holder appears upon 
the books of the company as trustee or in any other fiduri.try 
relation, the name of the person or corporation for whom 
such trustee is acting. is given; also that the said two para- 
graphs contain statements embracing affiant'e full knowledge 
and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 

the books of the company sa trustees, hold stock and securi- 
ties in a capacity other than that of a bona fide owner: and 
this affiant has no reason to believe that any person, associa- 
tion. or corporation has any interest direct or indirect, in 
the said stock. bonds. or other securities than as so stated 
by him. 

5. That the average number of copies of each issue of this 
publication sold or distributed, through the mails or other- 
wise, to paid subscribers during the six months preceding 
the date shown above is: (This information in required from 
daily publications only.) 

FREDERICK SMITH, 
Editor. 

Sworn to and subeorihed before me this let day of Oc- 
tober. 1924. 

FLORENCE A. SMITH, 
(My commission expires Sept. 21. 1926.) 
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All Building Parts for 

5 TUBE 39r49 
NEUTRODYNE 

A five tube assembly kit. which includes everything 
necessary to build a genuine Hazeltine 8 tube set. 

WHAT THIS GENUINE STANDARD SET 
CONSISTS OF- 

1 Drilled MahoganitePanel, gold plated knob to 
polished mahogany effect match panel. 
engraved in gold. 2 Genuine Killark Com- 

3 Four - inch Mahoganite pletely Shielded Audio 
Dials. gold engraved. Transformer. 

2 Gold Plated Jacks. 1 Baseboard. 
3 Genuine Hazeltine Neu- 20 Feet Tinned Bus -bad 

troformers mounted on 1 .00025 Freshman Grid 
the famous Brunswick Condenser. 
Low Loss Condensers. 1 Tubular Glass Grid Leak. 
Positively the only Neu- 1 Bet Engraved Binding 
trodyne kit including Posts. 
them. 1 .002 Micoo Condenser. 

2 Haseltine Neutrodons. 1 .006 Micon Condenser. 
5 Heavy Bakelite Sockets. Exact size epecial blue 
1 6-Ohm Rheostat with print and instructions. 

plated knob to match All paeked,in attractive box 

1 

panel. 
Rheostat with 

Complete Building Kit. 
$39.49 C. O. D. 

OPERATING OUTFIT 
5 Tested Tubes (Type 

201A) 519.50 
2 45 -Volt Extras Large 

Variable "B" Bat- 
teries for Neutro- 
dyne $ 6.50 

1 60- Ampere Hour 
Storage Battery, 

FREE 

guaranteed 2 years.11.25 
1 pr. 3000 -ohm Head 

Phones and Cord.. S .90 
1 Antenna Equipment 1.50 
Complete Outfit, $43.40, 

C. O. D. 

(Parte Also Sold 
Separately) 

If you order Building Kit and Oper- 
ating Outfit both together, we wil 
include Fine Mahogany Finish CAB- 
INET, FREE. 

SEND NO MONEY 
We ship C. O. D. When 
shipment arrives pay your 
postman. Then enjoy your 
purchase under our WRIT- 
TEN MONEY - BACK 
GUARANTEE. Just send 
name and address and 
state kit you want -Nowt 

THE RADIO SHACK 
Executive Offices 

Dept. R.A. 11 
55 Veeey St., New York 
Largest Radio Dealers in 
America. Every article sold 
on Written Money - Back 
Guarantee. 

THE RADIO SHACK 

Jif Blo 
...- Torcw h 

Here You Are 
Mr. Set -Builder! 

Do your soldering with a 
"Jiffy " -a neater, cleaner 
job in a shorter time. It's 
self -blowing -can't ex- 
plode! Burns with blue 
hot flame! Complete "Jif- 
fy" outfit- Copper Solder- 
ing Iron, Non -Corrosive 
"Jiffy" Flux, String Sold- 
er, "Jiffy" BlowTorch with 
accessories, $2.50. 

At your dealer's or direct 

Apex Stamping Company 
Dept. En Rivérdale.I1I. 

Dealers! Write for proposition 

How to make a loud speaker for 
clear tone in December Radio Age. 

Always Mention RADIO AGE When Writing to Advertisers 
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Corrected List of Broadcasting Stations 
KDKA Westinghouse Electric & Mfg, Co East Pittsburgh 326 KFPR Los Angeles Co. Forestry Dept Los Angeles. Cold. 231 
KDPM Westinghouse Electric & Mfg. Co. Cleveland. Ohio 270 KFPS Carter A. Rosa Motor Service Co. Casper, Wyo. 242 
KDPT Southern Electrical Co San Diego, Calif. 244 KFPV Heintz & Koblmoos, Inc. Sou Francisco, Calif. 236 
KDYL Newhouse Hotel Salt Lake City, Utah 360 KFPW St. Johns M. E. Church S Carterville, Mo. 268 
KDYM Savoy Theatre San Diego, Calif. 244 KFPY Symons Investment Co Spokane. Wash. 283 
KDYQ Oregon Institute of Technology Portland, Oreg. 360 KFPX First Presbyterian Church Pine Bluff, Ark. 242 
KDZB Frank E. Siefert Bakersfield, Calif. 240 KFQA The Principia St. Louis, Mo. 261 
KDZE Rhodes Department Store Seattle, Wash. 270 KFQB The Searchlight Publishing Co. Fort Worth, Tex. 254 
KDZI Electric Supply Co. Wenatchee, Wash. 360 KFQG' Kidd Brothers Radio Shop Taft, Calif. 227 
KDZR Bellingham Publishing Co Bellingham. Wash. 261 KFQD Chovin Supply Co Anchorage, Alaska 280 
KFAD McArthur Bros. Mercantile Co Phoenix. Ariz. 360 KFQE Dickenson -henry Radio Laboratories Colorado Springs, Colo. 224 
KFAE State College of Washington Pullman, 1Vash. 330 KFQG Southern Calif. Radio Ass'n Los Angeles, Calif. 226 
KFAF Western Radio Corporation Denver, Colo. 278 KFQH Albert Sherman Hillsbourgh Cal. 231 
KFAR Studio Lighting Service Co. (0. K. Olsen) Hollywood. Calif. 280 KFQI The Thos. H. Ince Corp Culver City, Calif. 234 
KFAW The Radio Den (W. B. Ashford) Santa Ana. Calif. 280 KFQJ Harbour- Longmire Company Oklahoma City, Okla. 236 
K FA Y W. J. Virgin Medford. Oreg. 283 KFQK Democrat Leader Fayette, Mo. 236 
KFBB F. A. Buttrey & Co Havre, Mont. 360 KFQL Oklahoma Free State Fair Assn Muskogee. Okla. 252 
KFBC W. K. Azbill San Diego. Calif. 278 KFQR Walter LaFayette Ellis Oklahoma City, Okla. 250 
KFBE Reuben H. Horn San Luis Obispo, Calif. 242 KFQS Dickenson -Henry Radio Laboratories Manitou, Colo. 246 
KFBG First Presbyterian Church Tacoma, Wash. 360 KFQT Texas National Guard Denison, Tessa 252 
KFBK Kimball -Upson Co Sacramento, Calif. 283 KFQU W. Riker Holy City, Calif. 234 
KFBL Leese Bros Everett. Wash. 224 KFQV Omaha Grain Exchange (Portable) Omaha, Nebr. 231 
K FBS Trinidad Gas & Electric Supply Co. and the Chronicle News Trinidad, Colo. 360 KFQW C. F. Knierim North Bend. Wash. 248 
KFBU The Cathedral (Bishop N. 8. Thomas) Laramie. Wyo. 283 KFQX Alfred M. Hubbard Seattle, Wash. 233 
K FCB Nielson Radio Supply Co Phoenix. Ariz. 238 KFSG Angelus Temple Los Angeles. Calif. 278 
K FCF Frank A. Moore Walla Walla, Wash. 360 KGB Tacoma Daily Ledger Tacoma, Wash. 252 
KFCH Electric Service Station (Inc.) Billings. Mont. 360 KGG Hallock & Watson Radio Service Portland. Oreg. 360 
KFCL Leslie E. Rice Los Angeles. Cal. 236 KGO General Electric Co Oakland. Calif. 312 
K FCP Ralph W. Flygare Ogden, Utah 360 KGU Marion A. Mulrony Honolulu. Hawaii, Waikiki Beach 360 
KFCV Fred Mahaffey.§ Jr Houston. Texas 360 KGW Portland Morning Oregonian Portland. Oreg. 492 
KFCZ Omaha Central High School Omaha, Nebr, 258 KGY St. Martins College (Reis. Sebastian Ruth) Lacy, Wash. 258 
KFDD St. Michaels Cathedral Boive. Idaho 252 KHJ Timm -Mirror Co. Loe Angeles, Calif. 395 
K FDH University of Arizona Tuscon, Ariz. 368 KHQ Louis Wasmer Seattle, Wasb, 360 
KFDJ Oregon Agricultural College Corvallis, Oreg. 360 KJQ C. O. Gould Stockton, Calif. 360 
KFDR Bullocks' Hardware & Sporting Goods (Rob. G. Bullock) York, Nebr. 360 KJR Northwest Radio Service Co. Seattle, Wash. 270 
KFDX First Baptist Church Shreveport, La. 360 KJS Bible Institute of Los Angelo Loe Angeles, Calif. 360 
KFDY South Dakota State College of Agriculture and Mechanics Arts KLS Warner Brothers Radio Supplies Co. Oakland, Calif. 360 

Brookings, S. Dak. 360 KLX Tribune Publishing Co. Oakland, Calif. 509 
KFDZ harry O. Iverson Minneapolis, Minn. 231 KLZ Reynolds Radio Co. Denver. Colo. 283 
KFEC Meier Be Frank Co Portland, Oreg. 360 KMJ San Joaquin Light & Power Corp. Fresno, Calif. 273 
KFEL Winner Radio Corp. Denver, Colo. 254 KMO Love Electric Co. Tacoma, Wash. 360 
KFEQ Screggin & Company Bank Oak. Nebr. 268 KNT Grays Harbor Radio Co. (Walter Heinrich) Aberdeen, Wasb. 263 
KFER Auto Electric Service Co Fort Dodge. Iowa 231 KNX Electric Lighting Supply Co. Los Angelo, Calif. 360 
KFEV Radio Electric Shop Douglas. Wyo. 263 KOB New Mexico College of Agriculture & Mechanic Arte..State College, N. Mex. 360 
KFEX Augsburg Seminary Minneapolis. Minn. 261 KOP Detroit Police Department Detroit. Mich. 286 
KFEY Bunker (fill & Sullivan Mining and Concentrating Co. Kellogg, Idaho 360 KPO Hale Bros San Francisco, Calif. 423 
KFEZ Asso. Engr. Societies of St. Louis St. Louis. Mo. 248 KQP Apple City Radio Club Hood River, Oreg. 360 
KFFB Jenkins Furniture Co Boise, Idaho 240 KQV Doubleday -Hill Electric Co Pittsburgh. Pa. 360 
KFFE Eastern Oregon Radio Co Pendleton. Oreg. 360 KQW Charles D. Harrold San Jose, Calif. 360 
KFFP First Baptist Church Moberly, Mo. 266 KRE V C Battery & Electric Co. Berkeley. Calif. 278 
KFFR Nevada State Journal (Jim Kirk) Sparks. Nev. 226 KSD Post Dispatch (Pulitzer Pub. Co.) St. Louis, Mo. 546 
K FFV Graceland College Lamoni, Iowa 280 KTW First Presbyterian Church Seattle, Wash. 360 
KFFX McGraw Co. Omaha. Nebr. 278 KUO Examiner Printing Co. San Francisco, Calif. 360 
KFFY Pincus & Murphy Alexandria, La. 275 KUY Coast Radio Co El Monte, Calif. 256 
KFGC Louisiana State University Baton Rouge. La. 254 KWG Portable Wireless Telephone Co. Stockton, Calif. 360 
KFGD Chickasha Radio & Electric Co. Chickasha, Okla. 248 KYQ Electric Shop Honolulu, Hawaii 270 
KFGH Leland Stanford University Stanford University. Calif. 273 KYW Westinghouse Electric & Mfg. Co Chicago. Ill. 536 
KFGL Arlington Garage Arlington. Oreg. 234 KZM Preston D. Allen Oakland, Calif. 360 
KFGO Crary Hardware Co Boone, Iowa 226 KZN Cope and Johnson Co Salt Lake City, Utah 268 
KFG First Presbyterian Church Orange. Tex. 250 WAAB Valdemar Jensen New Orleans. La. 268 
KFGZ Emmanuel Missionary College Berrien Springs, Mich. 268 WAAC Tulane University New Orleans, La. 360 
KFHA Western State College of Colorado Gunnison. Colo. 252 WAAD Ohio Mechanics Institute Cincinnati, Ohio 360 
KFHD Utz Electric Shop Co St. Joseph, Mo. 226 WAAF Chicago Daily Drovers Journal Chicago, Ill. 286 
KFHH Ambrose A. McCue Neah Bay, Wash. 283 WAAK Gimbel Brothers Milwaukee, Wis. 280 
KFHJ Fallon & Co. Santa Barbara, Calif. 360 WAAM I. R. Nelson Co. Newark. N. J. 263 
KFHR Star Electric & Radio Co. Seattle, Wasb. 270 WAAN University of Missouri Columbia, Mo. 254 
KFI Earle C. Anthony (Inc.) Loa Angeles, Calif. 469 WAAW Omaha Grain Exchange Omaha, Nebr. 286 
KFID )toss Arbuckle's Garage Iola, Kans. 246 WABB Harrisburg Sporting Goods Co. Harrisburg. Pa. 266 
KFIF Benson Polytechnic Institute Portland, Oregon 360 WABD Parker High School Dayton, Ohio 283 
KF1L Windinch Electric Farm Equipment Co. Louisburg. Kans. 234 WABE Young Men's Christian Association Washington, D. C. 283 
KFIO North Central High School Spokane. Wash. 252 WABG Arnold Edwards Piano Co Jacksonville, Fla. 248 
KF1Q First Methodist Church Yakima, Wash. 242 WABH Lake Shore Tire Co. Sandusky, Ohio 240 
KFI Alaska Electric Light & Power Co Juneau, Alaska 226 WABI Bangor Railway & Electric Co. Bangor Me. 240 
KFIV V. H. Broyles Pittsburgh. Kans. 240 WABL Connecticut Agricultural College Storrs. Conn. 283 
KFIX Reorganized Church of Jesus Christ of Latter Day Ssints.Independence, Mo. 240 WABM F. E. Doherty Automotive and Radio Equipment Co Saginaw, Mich. 254 
KFIZ Daily Commonwealth and Oscar A. Hueleman Fon Du Lac, Wis. 273 WABN Ott Radio. Inc LsCroae, Wia. 244 
KFJB Marshall Electrical Co Marshalltown. Iowa 248 WABO Lake Avenue Baptist Church Rochester. N. Y. 252 
KFJC Seattle l'ont Intelligencer Seattle, Wash. 233 WARP Robert F. Weinig Dover, Ohio 266 
KFJF National Radio Manufacturing Co. Oklahoma City. Okla. 252 WABQ Haverford College. Radio Club Haverford, Pa. 26I 
KFJI Liberty Theatre (E. E. Morel,) Astoria. Oreg. 252 WA BR Scott High School. N. W. B. Foley - Toledo, Ohio 270 
KFJK Delano Radio and Electric Co. Bri.tow. Okla. 233 WABT Holiday -Hal, Radio Engineers Washington. Pa. 252 
KFJL Hardsacg Manufacturing Co Ottumwa, Iowa 242 WABU Victor Talking Machine Co Camden, N. J. 226 
KFJM University of North Dakota Grand Forks, N. Dak. 229 WABW College of Wooster Wooster, Ohio 234 
KFJQ Valley Radio. Div. of Elec. Conetr. Co Grand Forks. N. D. 280 WABX Henry B. Joy Mt. Clemens. Mich. 270 
KFJR Ashley C. Dixon & Son Stevensville. Mont. (near) 258 WABY John Magaldi, Jr. Philadelphia, Pa. 242 
KFJX Iowa State Teacher 'e College Cedar Falls, Iowa 229 WABZ Coliseum Place Baptist Church New Orleans, La. 263 
KFJ Y Tunwall Radio Co. Fort Dodge, Iowa 248 WBAA Purdue University W. Lafayette, Ind. 283 
KFJZ Team National Guard, One hundred and twelfth Cavalry.Fort Worth Texas 254 WBAH The Dayton Co. Minneapolis, Minn. 417 
KFKA Colorado State Teachers College Greeley. Colo. 248 W BAN Wireless Phone Corp. Paterson. N. J. 244 
KFKB Brinkley -Jones Hospital Association Milford, Kans. 286 WBAO James Millikin University Decatur, Ill. 360 
KFKO Conway Radio Laboratories (Ben H. Woodruff) Conway. Ark. 224 WBAP Wortharn- Carter Publishing Co. (Star Telegram) Fort Worth, Tex. 476 
KFKV F. F. Gray Butte, Mont. 283 WBAV Erner & Hopkins Co. Columbus, Ohio 423 
KFKX Westinghouse Electric & Manufacturing Co. Hastings, Nebr. 286 WBAX John H. Stenger, Jr Wilkes- Barre, Pa. 360 
KFKZ Naseour Bros. Radio Co Colorado Springs, Colo. 234 WBAY Western Electric Co New York, N. Y. 492 
KFLA Abner R. Willson Butte. Mont. 283 WBBA Newark Radio Laboratories Newark. Ohio 240 
KFLB Signal Electric Manufacturing Co. Menominee. Mich. 248 WBBD Barbey Battery Service Reading. Pa. 234 
KFLD Paul E. Grecnlaw Franklinton, La. 234 WBBE Alfred R. Marcy Syracuse, N. Y. 246 
KFLE National Educational Service Denver. Colo. 268 WBBG Irving Vermilya Mattapoisett, Mass. 240 
KFLQ Bizzell Radio Shop Little Rock. Ark. 261 WBBH J. Irving Bell Port Huron. Mich. 246 
KFLR University of New Mexico Albuquerque. New Mexico 254 WBBJ Neal Electric Co., P. E. Neal West Palm Beach, Fla. 258 
KFLU Rio Grande Radio Supply House San Benito, Texas 236 WRBL Grace Covenant Presbyterian Church Richmond, Va. 283 
KFLV Rev. A. T. Frykman Rockford. Ill. 229 WBBM Frank Atlas Produce Co Lincoln, Ill. 225 
KFLW Missoula Electric Supply Co. Missoula, Mont. 234 WBBN Blake, A. B. Wilmington, N. C. 275 
KFLX 
KFLY 

George Roy Clough Galveston, 
DOE. Fargo Radio Supply Co¡ Fargo, 

240 
231 

WBBR 
WBBT 

Peoples Pulpit Asso Roseville, N. Y. 
Lloyd Brothers Philadelphia. Pa. 

244 
234 

KFLZ Atlantic Automobile Co. Atlantic, Ia. 273 WBBU Jenks Motor Sales Co. Monmouth, Ill. 224 
KFM Q University of Arkansas Fayetteville. Ark. 263 WBBV Johnstown Radio Co Johnstown, Pa. 248 
KFMR Morningside College Sioux City, Iowa 26I WBBW Ruffner Junior High School Norfolk, Va. 222 
KFMT Dr. George W. Young Minneapolis. Minn. 231 WBBY Washington Light Infantry Co. "B" 118th Inf Charleston, 8. C. 268 
KFMW M. G. Sateren Houghton, Illich. 266 WBBZ Noble B. Watson Indianapolis, Ind. 227 
KFMX Carleton College Northfield, \!inn. 283 WBL T & II Radio Co Anthony, Kans. 254 
KFNF Henry Field Seed Co. Shenandoah, Iowa 266 WBR Pennsylvania State Police Butler. Pa. 286 
KFNG Wooten's Radio Shop Coldwater, Mis. 254 WBS D. W. May. Inc Newark, N. J. 360 
KFNJ Warrensburg Electric Shop Warrensburg. Mo. 234 WBT Southern Radio Corp. Charlotte. N. C. 360 
KFNL Radio Broadcast Ass'n Paso Robles. Calif. 240 WBZ Westinghouse Elec. & Mfg. Co Springfield. Mass. 337 
KFNV L. A. Drake Battery nd Radio Supply Shop Santa Rosa. Calif. 234 WCAD St. Lawrence University Canton. N. Y. 280 
KFNX Peabody Radio Service Peabody. Kansas 240 WCAE Kaufmann & Baer Co. Pittsburgh, Pa. 462 
KFNY Montana Phonograph Co Helena. Montana 261 WCAG Clyde R. Randall New Orleans. La. 268 
KFNZ Royal Radio Company Burlingame. Calif. 231 WCAH Entrekin Electric Co Columbus. Ohio 286 
KFOC First Christian Church Whittier, Calif. 236 WCAJ Nebraska Wesleyan University University Place, Nebr. 283 
KFOD Vern Peters Wallace. Idaho 224 WCAK Alfred P. Daniel Houston. Texas 263 
KFOJ Moberly High School Radio Club Moberly, Missouri 246 WCAL St.Olaf College Northfield. Minn. 360 
KFOL Leslie M. Schafbueh Marengo. Iowa 234 WCAO Sondera dr Stayman Co. Baltimore, Md. 360 
KFON Echophone Radio Shop Long Beach. Calif. 234 WCAP Chesapeake & Potomac Telephone Co Washington. D. C. 469 
KFOO Latter Day Sainte University Salt Lake City. Utah 261 WCAR Alamo Radio Electric Co. - 

San Antonio, Tex. 360 
KFOQ Ora William Chancellor Galveston. Texas 240 WCAT South Dakota State School of Mines Rapid City. B. Dak. 240 
KFOR David City Tire & Electric Co. David City, Nebraska 226 WCAU Durham & Co. Philadelphia. Ps. 286 
KFOT College Hill Radio Club Wichita. Kansas 231 WCAV J. C. Dice Electric Co Little Rock, Ark. 360 
KFOX Board of Education. Technical High School Omaha, Nebraska 248 WCAX University of Vermont Burlington. Vt. 360 
KFOY Beacon Radio Service St. Paul, Minn. 226 WCAY Milwaukee Civic Broadcasting Station Milwaukee. Wia. 226 
KFOZ Leon Hudson Real Estate Co. Fort Smith, Ark. 233 WCAY The Milwaukee Civic Broadcasting Assn.. Inc. Milwaukee. Wie. 266 
KFPB Edwin J. Brown Seattle. Wash. 224 WCAZ Carthage College Carthage. Ill. 246 
KFPG Garretson and Dennis Lon Angelo. Calif. 238 WCBA Charles W. Heimbach Allentown. Pa. 280 
KFPH Harold Chas. Mailander Salt Lake City. Utah 242 WCBC University of Michigan Ann Arbor, Mich. 280 
KFPL C. C. Baxter Duhlin. Texas 242 WCBD Wilbur G. Voliva Zion, Ill. 345 
KFPM The New Furniture Co. Greenville, Texas 242 WCBE Uhalt Radio Co. New Oilcan.. La. 263 
KFPN Missouri National Guard Jefferson City, Mo. 242 WCBF Paul J. Miller Pittsburgh. Pa. 236 
KFPO Colorado National Guard Denver, Colo. 231 WCBG Howard S. Williams (Portable) Pascagoula, Mimi. 236 
KFPP G. & G. Radio & Electric Shop Olympia, Washington 236 WCBI Nicoll. Duncan & Rush Bernie. Tennessee 226 
KFPQ Clifford M. Baler Denfaon. Texas 231 WCBJ J. C. Maus Jennings, Louisiana 244 
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CLASSIFIED ADVERTISEMENTS 
Don't overlook the value of 

RADIO AGE'S classified adver- 
tisements. 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, res- 
pectively. Unless placed through 
an accredited advertisink agency, 
cash should accompany all orders. 
Name and address must be in- 
cluded at foregoing rates and no 
advertisement of less: han ten 
words will be accepted. 

RADIO SALESMEN WANTED -.Make $50.00 weekly 
selling standard, well advertised radio sets and parts. 
No investment required. Write for free outfit. Desk 
27. WAVELAND RADIO COMPANY, 1027 N. State St.. 
Chicago. 

FOR SALE 
Salver Wire -Most perfect Conductor known. No Losa 
of Current. Easy to Solder. In 25 -foot Coils. Per 
Cod $1.25. Aragon Radio Co., 222 N. State St., Chicago. 

RADIO JOBS 
If you want to turn your knowledge of radio into 
dollars, insert an ad in the classified section of RADIO 
AGE at 10 cents a word. You will find that manufact- 
urers and radio dealers are looking for radio men Ilk. 
you. 

RADIO CIRCUITS 
SPECIAL FOR NOVEMBER 

The Reinartz Radio Booklet by Frank D. Pearne, fully 
illustrated, and RADIO AGE, for $2.50. Price of book- 
let alone is 50e. Send check, currency or money order 
to RADIO AGE, 500 N. Dearborn Street, Chicago. 

MISCELLANEOUS 
158 Genuine Foreign Stamps. Mexico War Issues. 
Venezuela, Salvador and India Service. Guatemala. 
China, etc., only 5e. Finest approval sheets, 50 to 
60 percent. Agents Wanted. Big 72 -p. List. Free. 
We Buy Stamps. Eatablinhed 20 Years. Hussman 
Stamp Co., Dept. 152, St. Louis, Mo. 

RADIO TUBES 
I have just bought a set requiring 201 -A tubes, leay.. 

ing me with two UV -201's and one UV -200. All three 
have been used only a short time. Who'll take them 
for $1 each? Guaranteed. Address Box X11, RADIO 
AGE, 500 N. Dearborn St., Chicago. 

Classified ad copy for the December issue must 

AGENTS 
90e an hour to advertise and distribute samples to con- 
sumer. Write quick for territory and particulars. 
American Products Co., 2130 American Building, Cin- 
cinnati, Ohio. 
CASH IN ON RADIOI Build and sell sets for us No 
trouble to earn $5 an hour in spare time at home. 
Auburn Radio Co., Dept. N, Cincinnati, O. 

MAKE GOOD MONEY selling radio hookup blue- 
prints. Hookup. for all types of receivers from the 
simplest crystal to the most complex super -heterodyne. 
Address, Box 111, RADIO AGE, 500 N. Dearborn St.. 
Chicago, III. 

BUSINESS OPPORTUNITIES 
WANTEDï A Chicago organization desires radio 

proposition of merit from manufacturers. that should 
prove profitable, sellers direct to the consumer or from 
jobbing standpoint. Merchandise of established 
trade name considered, but propositions providing 
for the use of our own trade name preferred. Give full details first letter. Address Boa 112, RADIO AGE, 
500 N. Dearborn St., Chicago, Ill. 

FOR SALE 
BLUEPRINTS -Make your own set from proven 

original and up -to-the minute blueprints. The follow - 
ins e 

mrely three of a choice of almost one hundred 
different types; 

HT- 1- 3-Five tube neutrodyne -50e. FB-6- Three -honeycomb regenerative-35c. 
D10-4 -Diode single circuit -25e. 
All three of above, for $1.00. 
These tested blueprints are all made up in easily 

read circuit drawings. MIDLAND PRODUCTS COM- 
PANY, 1413 Hood Ave., Chicago, Ill. Ask for our com- 
plete list, No. R11. 
reach RADIO AGE not later than October 25. 

Pickups from Page 71. 

5th Prize 
Mr. R. Kneeland Ashdown, P. O. Box 

No. 139, Freeport, N. Y., wins the fifth 
prize for busting static: 

RADIO AGE, 
Gentlemen: 

I am enclosing a list of the radio 
broadcasting stations heard during 
the month of August and which I 
started on the 6th. 

My present set, which is a three - 
tube Haynes Griffin Regenerative 
single circuit set and on which I 
use a loud speaker, tuned in these 
57 stations through static thta was 
at some times quite impossible. 

The set, while not a portable, can 
be transported easily, and while I 
have used it as a portable receiver, 
I was not designed as such. I use 
the old type of tubes, the UV 200 
and 201 tubes for detector and 
amplifier, which permit me to hear 
most of the stations with consider- 
able volume on my loud speaker. 

R. KNEELAND ASHDOWN. 
P. O. Box 139, 
Freeport, N. Y. 

And now it's time for us to sign off 
before we crowd some good feature out 
of the book so; 

If you liked the Pickups Page 
To any great extent, 

Just drop the gang a letter 
And a button will be sent; 

You can be a Dial Twister 
If you'll quickly write today; 

Obey that impulse, 
Let's hear from you; 

Don't let anything delay. 

Mastering the 3- Circuit 
Tuner 

(Continued from page 12) 
condenser are placed by using the 
drilling templates furnished with them. 
A single 5 -16 inch hole suffices to pass 
the shaft for the tickler, the coupler 
itself being supported by the baseboard 
and brackets. 

The three -circuit set works admirably 
on a dry cell tube such as the WD -12 
or UV -199, and the rheostat selected 
should have 6 or 30 ohms resistance, 
depending upon which tube is bought. 
With either of these a 45 volt "B" 
battery is advised. 

With the aerial connected to point 
No. 1, the dial adjustments for the 
tuning condenser should be noted for 
each local station. They should be 
recorded again in case either of the 
other two points are tried, for they will 
be decidedly different. In the one bulb 
class, the three -circuit receiver is a most 
satisfactory outfit to operate, from 
standpoints of clean -cut selective ability 
and signal strength -these sterling qual- 
ities present in superlative degree only 
when the optimum value of antenna 
coupling has been reached. 

Not too much, for tuning'll be broad; 
nor too little, for signals'll be weak; 
the happy medium is perfection. 

HUDSON-ROSS 
Sells only Guaranteed 

Radio Apparatus. 
Send for discounts. 

123 W. Madison St. Chicago 
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SELF ADJUSTING" 
Rheostat 

Write 
for FREE 
Hook -ups 

10 
eveiy- 
where 

AMPERITE controls perfectly and auto- 
matically the current flow from battery to 
tube. No Rheostat knobs on panel to 
turn. No ammeter needed. No worry. One 
AMPERITE for each tube inside the set 
regulates current on thermo -electric prin- 
ciple. Simplifies wiring and operation. Fa- 
cilitates tuning. Proven in use. Adopted by 
50 set manufacturers. Be eure your set is 
equipped with AMPERITE. 

RADIALL COMPANY 
Dept. RAI 50 Franklin St., New York 

PERITE 
"means rit5ht amperes" 

Imitation is the 
Sincerest Flattery 

-and is inevitable with so fine 
and worthy a product. But an 
imitation rarely satisfies. 
The discriminating fan will insist 
upon the original and only 

RESISTO- COUPLER 
Price, $1.25 

Sold Everywhere 

Get from your dealer the DAVEN 
"RESISTOR MANUAL," a 
practical handbook on Resistance 
Coupled Amplification. By Zeh 
Bouck. Price 25c. 

DAVEN RADIO CORPORATION 
"Resistor Specialists" 

Newark, N. J. 

Always Mention RADIO AGE When Writing to Advertisers 

RAD GUIDE 
For Consumers 

FREE. 100 Pages 
Cat It now -.bedon 
roe bog say t or Just send 
Daprr tl to band your name. 
Bar fain. in ott kends el ample es Sato, Part. and A cceasor... 

LlbortyM.O.Nouse.Dept.6931, 1061íñerty$t.,N.Y 

I I on bs so kind sto add the hams f 
end ree bailers will soon .sat radio good. to IN sopii 
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WCBK 
WCBL 
WCBM 
WCBN 
WCBO 
WCBQ 
WCBR 
WC BS 
WCBT 
WCBU 
WCBV 
WCBW 
WCBX 
WCBY 
WCBZ 

WCX 
WDAE 
WDAF 
WDAG 
WDAH 
WDAK 
WDAR 
WDAS 
WDAU 
WDAY 
WDBA 
WDBB 
WDBC 
WDBD 
WDBE 
WDBF 
WDBH 
WDBI 
WDBJ 
WDBK 
WDBL 
WDBN 
WDBO 

WDB Q 
WDBR 
WDBS 
WDBT 
WDBU 
WDBV 
WDBW 
WDBY 
WDM 
WDZ 
WEAA 
WEAF 
WEAH 
WEAI 
WEAJ 
WEAM 

A 
WEAO 
WEAP 

WEAÚ 
WEAY 
WEB 
WEBC 
WEED 
WEBE 
WEBH 
WEB1 

WÉVJ 
WEW 
WFAA 
WFAB 
W FAH 
WFAM 
WFAN 
WFAV 

WFBB 
WFBG 
WFBH 
WFI 
WGAL 

WG 
G 

AQ 
WGAW 

WGI 
WGAZ 

WG L 
WGN 
WGR 
WG Y 
WHA 
WHAA 
WHAD 
WHAG 
WHAH 
WHAK 
WHAM 
WHAP 
WHAR 
WHAS 
WHAV 
WHAZ 

WÑK 
WHN 
WHO 
WIAB 
WI AC 
WI AD 
W 1AH 
WIAK 
WIAO 
WIAQ 
WIAS 
WIAT 
WEAL/ 
WIAY 
WIK 

WI L 
WIP 
WJAB 
WJAD 
WJAG 
WJAK 
WJAM 
WJAN 
WJAQ 
WJAR 
WJAS 
WJAX 
WJAZ 
WJD 

WJZ 
WKA 
W KDA 
WKAF 

WK AP 
WKAQ 
WKAR 
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E. Richard Hall. St. Petersburg, Fla. 266 
Northern Radio Mfg. Co Houlton, Me. 280 
Charles Swan Baltimore, Md. 229 
James P. Boland Fs. Benj. Harrison. Ind. 266 
The Radio Shop. Inc. Memphis. Tenn. 250 
First Baptist Church Nashville, Tem. 236 
University of Misseeippi .near Oxford. Alias. 242 
Charles H. Master (Portable St.ttion) Providenco, R. I. 246 
Clark University. Collegiate Dept. Worcester, Maas. e 238 
Arnold Wireless Supply Co Arnold. Pa. 254 
Tullahoma Radio Club Tullahoma. Tenn. 252 
George P. Rankin. Jr., and Maitland Solomon Macon, Ga. 226 
Radio Shop of Newark (Herman Lubineky) Newark. N. J. 233 
The Forks Electrical Shop Buck Hill Falls. Pa. 268 
Coppotelli Bros. Music House Chicago Heights. III. 248 
Stix, Baer & Fuller Dry Goods Co St. Louis, Mo. 360 
Detroit Free Press Detroit. Mich. 517 
Tampa Daily Times Tampa, Fla. 360 
Kansas City Star Kansas City, Mo. 411 
J. Laurence Martin Amarillo, Tex. 263 
Trinity Methodi t Church (South) El Peeo, Tex. 268 
The Courant Hartford. Coma. 261 
Lit Brothers Philadelphia. Pa. 395 
Samuel A. Waite Worcester, Mass. 360 
Slocum Kilburn New Bedford, Mass. 360 
Radio Equipment Corp Fargo, N. Dak. 244 
Fred Ray Columbia, Ga. 236 
A. H. White & Co.. Inc. Taunton. Mass. 229 
Kirk. Johnson & Co. Lancaster, Pa. 258 
Herman Edwin Burns Martinsburg. W. Va. 268 
Giiham- Schoen Electrio Ca Atlanta, Ga. 252 
Robert G. Phillips Youngstown. Ohio 246 
C. T. Scherer Co. Worcester, Maas. 268 
Radio Specialty Co St. Petersburg. Fla. 226 
Richardson Wayland Electric Corp Roanoke, Va. 229 
M. F. Bros Radio Co. Cleveland. Ohio 248 
Wisc. Dept. of Markets Stevens Point, Wie. 278 
Electric Light & Power Co Bangor, Me. 252 
Rollins College Inc. Winter Park, Fla. 240 
Superior State Normal School Superior. Wie. 261 
Morton Radio Supply Co Salem, N. J. 234 
Tremont Temple Baptist Church Boston, Mas. 256 
S. M. K. Radio Corp Dayton, Ohio 283 
Taylors Book Store Hattiesburg. Miss. 236 
Somerset Radio Co Skowhegan, Maine 258 
The Quimby Enterprises. The Strand Theatre Fort Wayne. Ind. 258 
The Radio Democrat Columbia, Tenn. 268 
North Shore Congregational Church Chicago. Ill. 258 
Church of the Covenant Washington, D. C. 234 
James L. Bush Tuscola. III., Star Store Bldg. 278 
F. D. Fallain Flint, Mich. 280 
American Telephone & Telegraph Co. New York, N. Y. 492 
Wichita Board of Trade Wichita, Kans. 244 
Cornell University Ithaca. N. Y. 286 
University of South Dakota Vermillon, S. Dak. 283 
Borough of North Plainfield (W. Gibson Buttfield) ...North Plainfield, N. J 252 
Shepard Co Providence, R. I. 273 
Ohio State University Columbus, Ohio 360 
Mobile Radio Co Mobile, Ala. 360 
The Evening Newe Publishing Co Baltimore, Md. 261 
Davidson Bros. Co Sioux City, Iowa 275 
Iris Theatre (Will Horowitz. Jr.) Houston, Texas 360 
Benwood Co St. Louis, Mo. 273 
Walter Cecil Bridges Superior. Wis. 242 
Electrical Equipment and Service Co Anderson, Iod. 246 
Roy W. Waller Cambridge. Ohio 248 
Zenith -Edgewater Beach Broadcasting Station Chicago, Ill. 370 
Walter H. Gibbons Salisbury, Md. 242 
Third Avenue Railway Co New York, N. Y. 273 
Hurlburt -Still Electrical Co. Houston, Texas 360 
St. Louie University St. Louis Mo. 261 
Dallas New, & Dallas Journal Dallas. Texas 476 
Carl F. Woese Syracuse, N. Y. 234 
Electric Supply Co. Port Arthur, Texas 236 
Times Publishing Co St. Cloud, Minn. 360 
Hutchinson Electric Service Co Hutchinson, Minn. 360 
University of Nebraska. Department of Electrical Engineering 

Lincoln. Nebr. 275 
Eureka College Eureka, Ill. 240 
The Wm. F. Gable Ca Altoona, Pa. 261 
Concourse Radio Corporation New York. N. Y. 273 
Strawbridge & Clothier Philadelphia, Pa. 395 
Lancaster Electric Supply & Construction Co Lancaster, Pa. 248 
Cecil E. Loyd Pensacola. Fla. 360 
Glenwood Radio Corp. (W. G. Patterson) Shreveport. Le. 252 
Ernest C. Albright Altoona, Pa. 261 
South Bend Tribune South Bend, Iod. 360 
American Radio & Research Corp Medford Hillside. Mesa. 360 
Thomas F. J. Rowlett Philadelphia. Pa. 360 
The Tribune Co. Chicago, III. 370 
Federal Telephone & Telegraph Co. Buffalo. N. Y. 319 
General Electric Co Schenectady, N. Y. 380 
University of Wisconsin Madison. Wis. 360 
State University of Iowa Iowa City. Iowa 484 
Marquette University Milwaukee. Wis. 280 
University of Cincinnati Cincinnati, Ohio 222 
Hafer Supply Co. Jopi in, Mo. 283 
Roberta Hardware Co Clarksburg, W. Va. 258 
University of Rochester (Eastman School of Music) Rochester, N. Y. 283 
Otte & Kuhns Decatur, Ill. 360 
Paramount Radio & Electric Co. (W. H. A. Pulus) Atlantic City. N. J. 231 
Courier-Journal & Louisville Times Louisville. Ky. 400 
Wilmington Electrical Specialty Co. Wilmington. Dol. 360 
Rensselaer Polytechnio Institute Troy. N. Y. 380 
Sweeney School Co. Kansas City. Mo. 411 
Radiovox Co. (Warren R. Cox) Cleveland. Ohio 360 
George Schubel New York. N. Y. 360 
Bankers Life Company Des Moines, Iowa 526 
Joslyn Automobile Co Rockford, III. 252 
Galveston Tribune Galveston, Texas 360 
Howard R. Miller Philadelphia, Pa. 254 
Continental Radio & Mfg. Co. Newton, Iowa 258 
Journal -Stockman Co Omaha, Nehr. 278 
School of Engineering of Milwaukee Milwaukee, Wis. 246 
Chronicle Publishing Co Marion, Ind. 226 
Home Electric Co. Burlington, Iowa 283 
Leon T. Noel Tarkio, Mo. 360 
American Trust & Savings Bank Le Mars, Iowa 360 
Woodward & Lothrop Washington, D. C. 273 
K. & L. Electric Co. (Herbert F. Kelso and Hunter J. Lohman) 

McKeesport. Pa. 234 
Continental Electric Supply Co. Washington. D. C. 360 
Gimhol Brothers Philadelphia, Pa. 509 
American Electric Co Lincoln. Neb. 229 
Jackson's Radio Engineering Laboratories Waco, Texas 360 
Norfolk Daily News Norfolk. Nebr. 283 
Clifford L. White Greentown, Ind. 254 
D. M. Perham Cedar Rapids. Iowa 268 
Peoria Star Peoria. Ill. 280 
Capper Publications Topeka, Kans. 
The Outl A Co. (J. Samuels & Bro.) Providence, R. I. 360 
Pittsburgh Radio Supply House Pittsburgh, Pa. 286 
Union Trust Co Cleveland. Ohio 390 
Chicago Radio Laboratory Chicago. Ill. 448 
Richard H. Howe Granville. Ohio 229 
R. C. A. New York. N. Y. 405 
R. C. A Ncw York. N. Y. 455 
H. F. Pear Cedar Rapide, Iowa 268 
Chas. Looff (Crescent Park) East Providence. R.I. 240 
W. S. Radio Supply Co. Wichita Falls. Texas 360 
United Battery Service Co. Montgomery. Ala. 
Dutee W. Flint Cranston, R. I. 360 
Radio Corp. of Porto Rico San Juan, P. R. 360 
Michigan Agriculture College East Lansing, Mich. 280 

WKAS 
WKAV 
WKBF 
WKY 
WLAG 
WLAH 
WLAL 
WLAP 
WLAQ 
WLAV 
WLAW 
WLAX 

WLB 
WLBL 
WLS 
WLW 
WMAC 
WMAF 
WMAH 
WMAK 
WMAL 
WMAN 
WMAP 
WMAQ 
WMAV 
WMAY 
WM AZ 
WMC 
WMH 
WMU 
WNAC 
WNAD 
WNAL 
WNAM 
WNAP 
WNAR 
WNAT 
WNAW 
WNAX 
WNYC 
WOAA 
WOAC 
WOAD 
WOAE 
WOAF 
WOAG 
WOAH 
WOAI 
WOAN 
WOAD 
WOAQ 
WOAR 
WOAT 
WOAV 
WOAW 
WOAX 
WOC 
WOE 
WOO 
WOQ 
WOR 
WOS 
WPAB 
WPAC 
WPAJ 
WPAK 
WPAL 
WPAM 
WPAP 
WPAR 
WPAU 
WPAZ 
WQAA 
WQAC 
WQAE 
WQAF 
WQAL 
WQAN 
WQAO 
WQAQ 
WQAS 
WQAX 
WQJ 
WRAF' 
WRAL 
WRAM 
WRAN 
WRAO 
WRAV 
WRAW 
WRAX 
WRBC 
WRC 
WRH 
WRK 
WRL 
WRM 
WRR 
WRW 
WSAB 
WSAC 
WSAD 
WSAI 
WSAJ 
WSAN 
WSAP 
WSAR 
WSAU 
WSAX 
WSAY 
WSAZ 
WSB 
WSL 
WSY 
WTAB 
WTAC 
WTAF 
WTAG 
WTAH 
WTAJ 
WTAL 
WTAM 
WTAP 
WTAQ 
WTAR 
WTAS 
WTAT 
WTAU 
WTAU 
WTAW 
WTAX 
WTAY 
WTAZ 
WTG 
WWAB 
WWAD 
WWAE 
WWAO 
WWI 
WWJ 
WWL 
WQAM 
WYAW 

The Magazine of the Hour 
L. E. Lines MusioCo. Springfield. Mo. 
Laconia Radio Club Laconia, N. H. 
Dutee Wilcox Flint Crenaten, Rhode Island 
WKY Radio Shop Oklahoma, Okla. 
Cutting & Washington Radio Corp Minneapolis. Minn. 
Samuel Woodworth Syracuse, N. Y. 
Naylor Electrical Co Tulsa, Okla. 
Wm. V. Jordan Louisville. Ky. 
Arthur E. Shilling Kalamazoo, Mich. 
Electno Shop Pensacola, Fla. 
Police Dept., City of New York New York, N. Y. 
Putnam Electric Co. (Greencastle Community Broadcasting Station) 

Greencastle. Ind. 
University of Minnesota Minneapolis, Minn. 
Wisconsin State Dept. of Markets Stevenspoint, Wis. 
Seam. Roebuck & Co Chicago. Ill. 
Crosey Manufacturing Co. Cincinnati, Ohio 
J. Edw. Page (Olive B. Meredith) Casenovia, N. Y. 
Round Hills Radio Corp Dartmouth, Maas. 
General Supply Co Lincoln. Nebr. 
Norton Laboratories Lockport, N.Y. 
Trenton Hardware Co Trenton. N. J. 
First Baptist Church Columbus. Ohio 
Utility Battery Sorvice Easton, Pa. 
Chicago Daily News Chicago, Ill. 
Alabama Polytechnio Institute Auburn. Ala. 
Kingshighway Presbyterian Church St. Louis. Mo. 
Mercer University Macon, Ga. 
"Commercial Appeal" (Commercial Pu,lLibine Co.) Memphis, Tenn. 
Ainsworth -Gates Co. Cincinnati, Ohio 
Doubleday -Hill Electric Co. Washington, D. C. 
Shepard Stores Boston. Mass. 
University of Oklahoma Norman. Okla. 
Omaha Central High School Omaha, Nebr. 
Ideal Apparatus Co Evansville, Ind. 
Wittenberg College Springfield, Ohio 
Firer Christian Church Butler, Mo. 
Lenoig Brothers Co. (Frederick Lennie) Philadelphia. Pa. 
Peninsular Radio Club (Henry Kunsmano) Fort Monroe. Va. 
Dakota Radio Apparatus Co. Yankton, 8. Dak. 
Dept. of Plant and Structures New York, N. Y. 
Dr. Walter Hardy Ardmore. Okla. 
Maus Radio Co. Lima, Ohio 
Friday Battery & Electric Corp Sigourney, Iowa 
Midland College Fremont, Nebr. 
Tyler Commercial College Tyler, Texas 
Apollo Theater (Belvidere Amusement Co.) Belvidere III. 
Palmetto Radio Corp Charleston, A. C. 
Southern Equipment Co San Antonio. Texas 
Vaughn Conservatory of Music (James D. Vaughn) .... Lawrenceburg, Tenn. 
Lyradion Mfg. Co Mishawaka, Iod. 
Portsmouth Kiwanis Club Portsmouth, 

Wis. P Kenosha. is. Luodskow, Henry W 
Boyd M. Hamp Wilmington, Del. 
Pennsylvania National Guard, 2d Battalion, 112th Infantry Erie. Pa. 
Woodmen of the World Omaha, Nebr. 
Franklyn J. Wolff Trenton. N. J. 
Palmer School of Chiropractic Davenport, Iowa 
Iowa State College Ames, Iowa 
John Wanamaker Philadelphia, Pa. 
Western Radio Co Kansas City, Mo. 
L. Bamberger & Co. Newark, N. J. 
Missouri State Marketing Bureau Jefferson City, Mo. 
Pennsylvania State College State College. Pa. 
Donaldson Radio Co. Okmulgee. Okla. 
Doolittle Radio Corp New Haven. Cono. 
North Dakota Agricultural College Agricultural College, N. D. 
Superior Radio & Telephone Equipment Co. Columbus, Ohio 
Auerbach and Guettel Topeka, Kan. 
Theodore D. Phillips Winchester, Ky. 
Ward Battery and RadioCo Beloit, Kans. 
Concordia College Moorhead, Minn. 
John R. Koch (Dr.) Charleston. W. Va. 
Horace A. Beale, Jr. Parkersburg, Pa. 
E. B. Gish Amarillo, Texas 
Moore Radio Newa Station (Edmund B. Moore) Springfield. Vt. 
Sanduaky Register Sandusky, Ohio 
Coles County Telephone & Telegraph Co. Mattoon, Ill. 
Scranton Times Scranton, Pa. 
Calvary Baptist Church New York. N. Y. 
Abilene Daily Reporter (West Texan Radio Co.) Abilene, Texas 
Prince -Walter Co Lowell. Maso. 
Radio Equipment Company Peoria, Ill. 
Calumet Baking Powder- Rainbow Gardens Station Chicago Ill. 
The Radio Club (Inc.) Laporte, Ind. 
Northern States Power Co. St. Croix Falls, Wis. 
Lombard College Galesburg. Ill. 
Black Hawk Electrical Co Waterloo, Iowa 
Radio Service Co St. Louis, Mo. 
Antioch College Yellow Springs, Ohio 
Avenue Radio Shop (Horace D. Good) Reading. Pa. 
Flagon's Garage Gloucester City. N. J. 
Imanuel Lutheran Church Valparaiso Ind. 
Radio Corporation of America Washington. b. C. 
Chicago Herald & Examiner Chicago, Ill. 
Domo Bros. Electric Co Hamilton, Ohio 
Union College Schenectady. N. Y. 
University of Illinois Urbana, Ill. 
City of Dallas (police and fire sign il department) Dallas. Texas 
Tarrytown Radio Research Laboratory (Koenig Bros.)... Tarrytown, N. Y. 
Southeast Missouri State Teachers Collego Cape Girardeau. Mo. 
Clemson Agricultural College Clemson College, S. C. 
J. A. Foster Co Providence, R. I. 
United States Playing Carda Co. Cincinnati. Ohio 
Grove City College Grove City, Pa. 
Allentown Radio Club Allentown, Pa. 
Seventh Day Adventist Church New York. N. Y. 
Doughty & Welch Electrical Co. Fall River, Maas. 
Camp Marienfeld Chesbam, N. H. 
Chicago Radio Laboratory Chicago. Ill. 
Irving Austin (Port Chester Chamber of Commerce).. Port Chester. N. Y. 
Chas. Electric Shop Pomeroy, Ohio 
Atlanta Journal Atlanta, Ga. 
J. & M. Electric Co. Utica, N. Y. 
Alabama Power Co. Birmingham, Ala. 
Fall River Daily Herald Publishing Co. Fall River, Mass. 
Penn Trafo Co. Johnstown, Pa. 
Louis J. Gallo New Orleans. La. 
Kern Music Co Providence. R. I. 
Carmen Ferro Belvedere, Ill. 
The Radio Shop Portland. Me. 
Toledo Radio & Electric Co. Toledo. Ohio 
Willard Storage Battery Co Cleveland. Ohio 
Cambridge Radio & Electric Co. Cambridge, Ill. 
S. H. Van Gordon & Son Oeseo, Wis. 
Reliance Eectrie Co Norfolk. Va. 
Charles E. Erbateio Elgin, Ill. 
Edison Electric Illuminating Ca Boston. Maso. (portable) 
Ruegg Battery & Electric. Co Tecumseh. Nebr. 
Ruegg Battery & Electric Co Tecumseh. Nehr. 
Agricultural & Mechanical College of Texas College Station. Tex 
Williams Hardware Co. Streator, Ill. 
Oak Leaves Broadcasting Station Oak Park, Ill. 
Thomas J. McGuire Lambertville, N. J. 
Kansas State Agricultural College Manhattan. Kans. 
Hoenig. Swern & Co (John Rasmusson) Trenton, N. J. 
Wright & Wright (Inc.) Philadelphia. Pa. 
Alamo Dance Hall. L. J. Crowley Joliet. Ill. 
Michigan College of Mines Houghton. Mich. 
Ford Motor Co Dearborn. Mich. 
Detroit News (Evening News Asan.) Detroit. Mich. 
Loyola University New Orleans. La. 
Electrical Equipment Co. Miami Fla. 
Catholio University .... . ... .Washington, b. C. 

384 
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360 
286 
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254 
360 
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360 
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360 
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360 
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360 
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360 
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360 
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360 
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360 
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268 
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360 
360 
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360 
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229 
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254 
229 
268 
233 
258 
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273 
360 
248 
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242 
256 
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242 
220 
280 
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244 
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242 
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231 
283 
283 
273 
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360 
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244 
273 
517 
260 
283 
236 
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COMING IN 
DECEMBER 

RADIO AGE 
THE "super" fans will be pleased 

to know that RADIO AGE 
plans to devote part of its blueprint 
section in December to a recently 
perfected "dyne" hookup, by John 
B. Rathbun. A clearly drawn iso- 
metric blueprint of this wonder cir- 
cuit will be spread across two blue- 
print pages, with an accurate, easily 
followed circuit diagram. Don't miss 
these 
SUPER - HETERODYNE 

BLUEPRINTS 
Another contribution by that fam- 

ous author- technician. 
PAUL THORNE 

who will tell you 
HOW TO MAKE A SIM-. 

PLE LOUD SPEAKER 
FOR CLEAR TONE. 

Efficient Hookups for Beginner 
and Expert by 

FRANK D. PEARNE 
ROSCOE BUNDY 
FELIX ANDERSON 
BRAINARD FOOTE 
EDMUND H. EITEL 
PAUL GREEN and 
KENDALL NORTH 

RADIO AGE'S ever -popular 
Broadcasters' Feature Section will 
be augmented on a greater scale than 
ever with the December number, 
with a group of interesting features, 
including: 

The Royal Flush from Station 
WSAI. 

Staying Up Late with the Kan- 
sas City Nighthawks. 

Popularizing Radio on the Pacific 
Coast. 

Winner of the RADIO AGE POP- 
ULARITY CONTEST FOR 

OCTOBER. 
Also fiction features and a liberal 

portion of PICKUPS AND 
HOOKUPS. 

ON THE STANDS ABOUT 
NOVEMBER 16. 

BURNT OUT? 
AUDIO TRANSFORMERS 

WE FIX'EM! 
$5.00 TRANSFORMERS 
OVER $5.00 . - 

CASH OR MONEY ORDER 

$2.00 
$3.00 

SUMMIT CITY RADIO CO. 
14041/2 Spy Run Ave., FT. WAYNE, IND. 

Little Lessons in Radio 
for Beginners 

(Continued from page 25) 

Cleveland only about 235 miles away. 
All messages had to be relayed by way 
of Indianapolis. These curious circum- 
stances may be due to ore deposits. 

What is it that sometimes causes a 
station to fade away without my having 
changed the tuning controls? 

This is a subject about which scientists 
are still in some doubt. Fading, believed 
by some authorities to he due to atmos- 
pheric disturbances in the "Heaviside 
Layer." By this term, scientists refer 
to a strata of rare atmosphere miles 
above the surface of the earth. This 
strata produces the effect of an enor- 
mous reflector of radio waves. When 
disturbances affect the "Heavyside Lay- 
er," radio waves are absorbed instead of 
being reflected. Such fading generally 
lasts for a short time only. The station 
usually comes back if you leave the 
controls set as they were when you 
were receiving the station at proper 
length. 

Why is it that my set will not receive 
with the range and volume during the day 
time that it will at night? 

It is an accepted fact that radio waves 
have a range and strength during the 
day time less than one -fifth as great as 
they have after dark. The rays of the 
sun practically absorb radio energy. 
There is no receiving set made that 
can change this condition. Get what 
you can during the day time, but do 
not attempt the impossible. 

What is it that sometimes causes a set 
to howl when I place my hand upon the 
controlling dials? 

It is the effect of "body capacity." 
The human body possesses a certain 
amount of so- called "electrical capacity." 

What is it that causes a crackling, 
pounding noise, at times very much worse 
than others? 

This is what is known as "static." 
Static is electricity in the air which 
becomes so intermingled with the radio 
waves that there is no possible way for 
separating the two. The finest, most 
sensitive radio set will naturally bring 
in "static" even louder than a sluggish 
receiver, which is not sensitive either 
to "static" nor to the radio waves you 
are trying to receive. 

"Static" is due to atmosphere con- 
ditions beyond control of anyone. "Sta- 
tic" is generally more pronounced in 
summer than in winter but even on 
some winter nights, static is bad and 
on some summer nights, it is almost 
entirely absent. 

Why is it that receiving conditions 
vary so greatly from time to time? 

The latest theory of the transmission 
of radio energy from broadcasting sta- 
tion to receiving set is that the radio 
energy is shot off in all directions from 
the transmitting antenna in absolutely 
straight lines. (The old theory was that 
the energy traveled in waves, bounding 
along on the surface of the earth.) 

Always Mention RADIO AGE When Writing to Advertisers 
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LEGO WONDER 
FIXED DETECTOR 

REFLEX & CRYSTAL SETS 
Something entirely new. 
100% SENSITIVE 

10 IMPORTANT FEATURES 
READ THEM CAREFULL Y 

1 -No parts to replace or wear out. 
2 -The use of a NEW MATERIAL that 
effectively eliminates distorted and inter- 
rupted reception, and substitutes clarity 
and increased volume. 
3- Absolutely 100% sensitive. No searching 
for sensitive spot. 
4 -Glass encased, it is immune from sun 
and dust. 
5- Especially designed to withstand high 
voltage in reflex circuits. 
6- Solidly constructed throughout, it is 
practically everlasting. 
7 -It is ALWAYS READY -no adjustments 
of ANY kind needed. 
8-As good looking as it is efficient. Highly 
nickel -plated throughout and attractively 
designed. It enhances the appearance of 
any set. 
9- Constructed so that it is thoroughly 
VIBRATION- PROOF. 
10- Carefully tested, approved and uncon- 
ditionally guaranteed by its makers. 
For Sale by All Dealers 90c, or Sent Postpaid 

Insured S1. 

Lego Corp., 225 W. 77th St., N. Y. C. 

To the Man with an Idea 
I offer a comprehensive, expe- 

rienced efficient service for his 
prompt, legal protection and the 
development of his proposition. 

Send sketch of model and descrip- 
tion, for advice as to coat, search 
through prior United States patents, 
etc. Preliminary advice gladly 
furnished without charge. 

My experience and familiarity 
with various arts frequently enable 
me to accurately advise clients as 
to probable patentability before 
they go to any expense. 

Booklet of valuable information and 
form for properly disclosing your 
idea free on request. Write today. 

RICHARD B. OWEN, Patent Lawyer 
81 Owen Bldg., Washington, D. C. 
2278 -M Woolworth Bldg., N.Y. City 

REFLEX 
Erla -, -Acme- Harkness 

Dealers: Send for Discounts 

HUDSON-ROSS 
123 W. Madison St. Chicago 
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Canadian Stations 
IrAG 
C FCA 
C FC F 

C FC H 
C FCJ 
CFCK 
CFCL 
C FCN 
C FC Q 
C FCR 
CFCW 
CFDC 
CFQC 
CFRC 
CFUC 
CHAO 
CHBC 
CHCB 
CHCD 
CHCE 
CHCI_ 

Calgary Herald Calgary, Alberta 430 CHCM Star Puh. & Prtg. Co. Toronto. Ontario 400 CHCS Marconi Wireless Teleg. Co. of Canada Montreal, Quebec 440 CHYC Ahitibi Power & Paper Co. Iroquois Falls, Ont. 400 CJCA La Cie de L'Evenemeot Quebec. Quebec 410 CJGC Radio Supply Co Edmonton. Alberta 410 CJCD Centennial Methodist Church Victoria, British Col. 400 CJCE W. W. Grant Radio (Ltd.) Calgary. Alberta 440 CJCI Radio Specialties (Ltd.) Vancouver, B. C. 450 CJCM Laurentide Air Service Sudbury, Ont. 410 CJCN The Radio Shop London. Ont. 420 CJSC Sparks Co. Nanaimo, R. C. 430 CKAC The Electric Shop (Ltd.) Saskatoon, Saskatchewan 400 CKCD Queens University Kingston, Ontario 450 CKCE University of Montreal Montreal, Quebec 400 CKCK Radio Engineers Halifax, Nova Scotia 400 CKCO Albertan Publishing Co. Calgary. Alberta 410 CKCX Marconi Company 'Toronto Ont. 410 CKLC Canadian Wireless & Elec. Co. Quebec. nuet.ec :10 CKOC Western Canada Radio Sup. (Ltd.) Vittoria. B. C. O CKY Vancouver Merchants Exchange Vancouver B. C. 440 CNRO 

The Magazine of tite Hour 

Riley & McCormack Calgary, Alberta 415 The Hamilton Spectator Hamilton, Ont. 420 Northern Electric Co. Montreal. Quebec 410 Edmonton Journal Edmonton, Alberta 455 London Free Press Prtg. Co London, Ont. 430 T. Eaton Co Toronto, Ont. 410 Sprott-Shaw Radio Co. Vancouver, B. C. 420 Maritime Radio Corp. Si. John, New Brunswick 400 J. L. Phillipe Monti Joli. Quebec 430 Simons Agnew & Co Toronto, Ont. 410 Evening Telegram Toronto. Ont. 430 La Presse Puh. Co Iv(ontreal, Quehee 430 Vancouver Daily Province Vancouver, B. C. 410 Canadian lndevend. Telephone Co. Toronto. Ont. 450 Leader Puh. Co Regina, Saskatchewan 420 Ottawa Radio Association Ottawa. Ont. 440 P. Burns & Co Calgary. Alberta 440 Wilkinson Electric Company Calgary. Alberta 400 Wentworth Radio Supply Co Hamilton, Ont. 410 Manitoba Telephone System Winnipeg. Manitoba 450 Canadian National Railways Ottawa, Ont. 435 

Cuban Stations 
PWX Cuban Telephone Co. Habana 400 2K 
2DW Pedro Zayas Habana 300 2HS 
2AB Alberto S. de Bustamante Habana 240 20L 
20K Mario Garcia Veles Habana 360 2WW 
2BY Frederick W. Gorton Habana 260 5: J 
2CX Frederick W. Dorton Habana 320 6KW 
2EV Westinghouse Elec. Co. Habana 220 6KJ 
2TW Roberto E. Ramires Habana 230 6CX 
2HC Heraldo de Cuba Habana 275 6DW 
2LC Luis Casas Habana 250 6BY 
2KD E. Sanchez de Fuentes Habana 350 6AZ 
2MN Fausto Simon Habana 270 8BY 
2MG Manuel G. Salas Habana 280 8FU 
2JD Raul Parea Falcon Habana ISO 8DW 

2L0 
SIT 
SWA 
68M 
2ZY 

YN 
FL. 

Alvara Dase 
Julio Power 
Oscar Collado 
Amadeo Seen. 
Leopoldo V. Figueroa 
Frank H. Jones 
Frank H. Jones 
Antonio T. Figueroa 
Eduardo Terry 
Jose Ganduxe 
Valentin Ullitarri 
Alberto Ravelo 
Andrea Vinnet 
Pedro C. Andus 

Habana 200 
Habana 180 
Habana 290 
Habana 210 

Colon 360 
Tuinucu 340 
T uinucu 275 

Cien6egos 170 
Cienficgos 225 
Cienfiegos 300 
Cienfiegos 200 

Stgo. de Cuba 250 
Stgo. de Cuba 225 
Btgo. de Cuha 275 

British Stations 
London 365 
Birmingham 475 
Cardiff 350 
Bournemouth 385 
Manchester 375 

5NO 
SSC 
2130 
6S L 

Newcastle 
Glasgow 
Aberdeen 
Sheffield (relay station) 

400 
420 
495 
303 

French Stations 
Lyon 740 8AJ Paris 1 780 
Paris (Eiffel Tower) 2 600 ESP Parai 480 

Effective Inductances 
By JOHN B. RATHBUN 

Because of its exceedingly low dis- 
tributed capacity, the spider -web type 
of coil has long been noted for its effec- 
tiveness as a tuning inductance or radio 
frequency choke. Properly constructed, 
such coils represent practically pure 
inductance due to the fact that adja- 
cent turns of wire are not parallel, and 
hence have no wasteful condenser effect 
through which the radio energy can be 
short circuited. Almost any hookup 
can be improved to a marked degree by 
substituting spiderweb type coils for the 

single layer drum windings more corn - 
monly employed as inductances. 

In the older type of spiderweb, the wire 
was wound in and out through a number 
of radial wooden spokes with the latter 
imbedded in a wood disc core. The 
spokes at one time afforded a support for 
the wire and a means of winding the coil. 
While this was a marked improvement 
on the single layer and honeycomb type 
of winding, yet it was found that there 
was a loss due to the mass of wood within 
the magnetic field of the coil and that 
the coil functioned much better when 
the wooden spokes were withdrawn. 
\Vhen this latter method was adopted, 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc., 

500 North Dearborn Street, 
Chicago 

Gentlemen: Please enter my subscription for RADIO AGE. the Mat/sale. of the Hour. tot one year. beginning 
with your nest issue, for which I etiolate 32.50. 

Name 

Street Address 

City 

State..._ 
ElIf RADIO AGE for one year and RADIO AGE ANNUAL are desired at special price of 52.50, mark 
cross here. 

Sand cash. money order or cheek. 

the coils were made self- supporting by 
coating them with a non -capacitative 
varnish which eliminated all dielectric 
material within the electric field except 
the wire covering and the thin coating 
of cellulose varnish. 

Adopting this principle in its entirety, 
the Pfanstiehl Radio Company of High- 
land Park, Ill., have developed a full line 
of "Pure Inductances" ranging from sim- 
ple and tapped inductance coils to com- 
plete variometers, couplers and oscilla- 
tors. All of the coils made by this firm 

are of the self- supporting type without 
wooden cores and protected by a special 
non -capacitative varnish of great me- 
chanical strength. So far as my tests 
have gone on this apparatus, and I have 
tried out the devices in a number of cir- 
cuits, the coils show an improvement 
of from 20 to 40 per cent in the sensitivity 
and signal strength over the common 
single layer tube wound coils. They 
tune much sharper and there is less loss 
due to capacitance between turns. 

The advantages of the disc windings are 
particularly in evidence in the Pfan- 
stiehly couplers and variometers where 
two of the discs are magnetically coupled 
by placing them face to face with about 
one -quarter inch between the two coils. 
As the coils are only about one- quarter 
inch thick, all turns of wire are included 
in the mutual fields, which is not the case 
with tubular or honeycomb coils where 
the far turns of one coil may be removed 
several inches from the coil to which it is 
inductively coupled. 
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BUYERS' 
SERVICE 

What do you want to purchase in the radio line? Let the staff of RADIO AGE save you time and money by sending in 
the coupon below. Look over the index for the articles you desire. Then enter the number of the article you would like to 
know more about in the spaces provided in the coupon. 

RADIO AGE will write your letters and guide you in making careful selections by sending your name only to such organi- 
zations whose merchandise has been found reliable through tests in RADIO AGE INSTITUTE or from other authoritative 
information in our possession_ 

A 66 Condensers, vernier 
1 "A" Batteries 67 Contact points 
2 Aerial protectors 68 Contacts, silver 
3 Aerial insulators 69 Contacts, platinum 
4 Aerials 70 Contacts. switcb 
5 Aerials, loop 71 Cord tips 
6 Aerials, patent 72 Cords, for head sets 
7 Aerials, socket plug 73 Couplers, loose 
8 Amplifiers 74 Couplers, molded 
9 Amplifying units 75 Couplers, vario 

10 Ammeters 76 Covers, battery 
B 77 Crystal alloy 

11 "B" batteries 
78 Crystal holders 

12 Batteries (state volt- 79 Crystals, rough 
80 Crystals, mineral 

13 age)ries, dry cell 
81 Crystals, synthetic 

14 
82 Crystals, unmounted 

4 Batteries, storage 83 Crystals, mounted 
15 Battery chargers 
16 Battery chemicals D 
17 Battery clips 84 Decrometer 
18 Battery handles 85 Desks, radio 
19 Battery holders 86 Detector units 
20 Battery paint 87 Detectors, crystal 
21 Battery plates 88 Detectors, fixed crystal 
22 Battery substitutes 89 Dial adjusters 
23 Bezels 90 Dials, composition 
24 Binding posts 91 Dials, hard rubber 
25 Binding posts, compo- 92 Dials, rheostat 

sition 93 Dials, metal 
26 Binding posts, initialed 94 Dials, vernier 
27 Binding posts, insu- 95 Dials with knobs 

lated 96 Dials with knobs 
28 Binding posts, nickel- 97 Dies 

plated 98 Display stands 
29 Books 99 Drills, electric 
30 Boxes, battery 100 Dry cells 
31 Boxes, grounding 101 Dynamotors 
32 Bridges, wheatstone E 
33 Broadcasting equip- 102 Earth grounds ment 103 Electrolyte 
34 Bushings 104 Emblems 
35 Buzzers 105 Enamels, battery 

C 106 Enamels, metal 
36 Cabinets 107 Engraving 
37 Cabinets, battery 108 Engraving machines 
38 Cabinets, loud speaker 109 End stops 
39 Carbons, battery 110 Eyelets 
40 Cat whiskers 111 Experimental work 
41 Code practisers F 
42 Coils 112 Fibre sheet, vulcan- 

ized Coils, choke ized 44 Coils, coupling 113 Filter reactors 45 Coils, duo -lateral 114 Fixtures 46 Coils, filter 115 Fuse cut outs 47 Coils, grid 116 Fuses, tube 48 Coils, honeycomb 
G 49 Coils, Inductance 

50 Coils, Reinartz 117 Generators, high fre- 
51 Coils, stabilizer quency 
52 Coils, tuning 118 Grid choppers, rotary 
53 Compounds, battery 119 Grid leak holders 

sealing 120 G r i d, transmitting 
54 Compounds, Impreg- leaks 

nating 121 Grid leaks 
55 Condenser parts 122 Grid leaks, tube 
56 Condenser plates 123 Grid leaks, variable 
57 Condensers, air 124 Grinders, electric 
58 Condensers, antenna 125 Ground clamps 

coupling 126 Ground rods 
59 Condensers, by -pass H 
60 Condensers, coupling 127 Handles. switch 
61 Condensers, filter 128 Hardware, cabinet 
62 Condensers, fixed (pa- 129 Head bands 

per, grid or phone) 130 Head phones 
63 Condensers, variable 131 Head sets 

grid 132 Honeycomb coil adapt - 
64 Condensers, variable ers 

mica 133 Hook ups 
65 Condensers, variable 134 Horns, composition 

air 135 Horns, fibre 

136 Horns, mache 
137 Horns, metal 
138 Horns, wooden 
139 Hydrometer syringes 
140 Hydrometers 

I 
141 Indicators, polarity 
142 Inductances, C. W. 
143 Instrument brackets 
144 Insulation, molded 
145 Insulation material 
146 Insulators, aerial 
147 Insulators, composition 
148 Insulators, fibre 
148 Insulators, high vol- 

tage 
149 Insulators, cloth 
150 Insulators, glass 
151 Insulators, hard rubber 
152 Insulators, porcelain 
153 Inventions developed 
154 Irons, soldering 

J 
155 Jack tags 
156 Jacks 
157 Filament control 
158 Jars, battery 

K 
159 Keys, transmitting 
160 Knobs 
161 Knock -down pan el 

units 
L 

162 Laboratories, testing 
163 Lever, switch 
164 Lightning arresters 
165 Loosecouplers 
166 Loud speakers 
167 Loud speaker units 
168 Lugs, battery 

S 169 Lugs, terminal 
M 

233 Scrapers, wire 
234 Screw drivers 

170 Magnets 235 Screws 
171 Magnetizers 236 Screw machine 
172 Mailing lists ucts 
173 Measuring instruments Schools, radio 
174 Megohmeters 237 Sets, receiving - cab - 
175 Meters, A. C. inet 
176 Meters, D. C. 238 Sets, receiving -crys- 
177 Mica tal 
178 Mica sheets 239 Sets, receiving- knock- 
179 Milliammeters down 
180 Minerals 240 Sets, receiving -Neu- 
181 Molded insulation trodyne 
182 Molds 241 Sets, receiving -port- 
183 Molybdenum able 
184 Mountings, coil 242 Sets, receiving -radio 
185 Mountings, condenser frequency 

leak 243 Sets, receiving -reflex 
186 Mountings, end 244 Sets, receiving- regen- 
187 Mountings, grid leak erative 
188 Mountings, honeycomb 245 Sets, receiving -Rein- 

coil artz 
189 Mountings, inductance 246 Sets, receiving - sec- 

switch tional 
N 247 Sets, receiving -short 

190 Name plates wave 
191 Neutrodyne set parts 248 Sets, receiving-super- 
192 Nuts regenerative 

O 
249 Sets, transmitting 

193 Ohmeters 25 Slate 
194 Oscillators 251 Slid 

252 Sliders 
P 253 Socket adapters 

195 Panel cutting and 254 Sockets, V. T.- compo- 
drilling sition 

196 Panels, drilled and un- 255 Sockets, V. T. -hard 
drilled rubber 

197 Panels, engraved 256 Sockets, V. T. -metal 
198 Panels, fibre 257 Sockets, V. T.- porce- 
199 Panels, hard rubber lain 
200 Parts 258 Solder 
201 Paste, soldering 259 Soldering irons, elec- 
202 Patent attorneys tric 
203 Pbone connectors, mid- 260 Soldering paste 

tiple 261 Solder flux 
204 Phonograph adapters 262 Solder salts 
205 Plates, name 263 Solder solution 
206 Plates, condenser 264 Solenoid 
207 Plugs, coil 265 Spaghetti tubing 
208 Plugs, telephone 266 Spark coils 
209 Pointers, dial and 267 Spark gaps 

knob 268 Spark gaps, quenching 
210 Poles, aerial 269 Stampings 
211 Potentiometers 270 Stators 
212 Presses, molding 271 Stop points 
213 Punching machines 272 Switch arms 

R 
273 Switch levers 
274 Switch points 

214 Reinartz set parts 275 Switch stops 
215 Regenerative set parts 276 Switches, aerial 
216 Receiver caps 277 Switches, battery 
217 Rectifiers, battery 278 Switches, filament 
218 Resistance leaks 279 Switches, ground 
219 Resistance units 280 Switches, inductance 
220 Rheostat bases 281 Switches, panel 
221 Rheostat strips 282 Switches, single and 
222 Rheostats, automatic double throw 
223 Rheostats, battery 
224 Rheostats, dial 283 Tape, insulating 225 Rheostats, filament 284 Tinfoil 226 Rheostats, potentio- 285 Tips, cord 
227 Rh 

meter 
eostats, power 286 Tone wheels 

228 Rheostats, vernier 287 Towers, aerial 
229 Rods, ground 288 Transformers, a u d i o 

230 Rods, brass frequency 
231 Rods, fibre 289 Transformers, filament 
232 Rotors 290 Transformers, morula- 

tion 
291 Transformers, power 
292 Transformers, p u s h- 

pull 
293 Transformers, radio 

prod- frequency 
294 Transformers, variable 
295 Transmitters 
296 Tubes, vacuum -pea- 

nut 
297 Tubes, vacuum - two 

element 
298 Tubes, vacuum -three 

element 
299 Tuners 

T 

V 
300 Variocouplers, hard 

rubber 
301 Variocouplers, molded 
302 Variocouplers, wooden 
303 Variometers, hard rub- 

ber 
304 Variometers, molded 
305 Variometers, wooden 
306 Varnish, insulating 
307 Voltmeters 

W 
308 Washers 
309 Wave meters 
310 Wave traps 
311 Wire, aerial 
312 Wire, braided a a d 

stranded 
313 Wire, copper 
314 Wire, insulated 
315 Wire, Litz 
316 Wire magnet 
317 Wire, platinum 
318 Wire, tungsten 
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S00 N. Dearborn St., Chicago, Ill. 
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DEVICES 
displaying this seal 
have been tested 
and approved by 
the RADIO AGE 
INSTITUTE. Look 
for the seal. It is 
your guarantee of 
good apparatus. 

Theapparatusillus- 
t r a t e d and des - 
cribed below have 
successfully passed 
our tests for No- 
vember, 1924. 

fi- 
\ 

't 

Radio Age Institute 
Manufacturers' Testing Service 

MEMBERS of the staff of RADIO AGE will be pleased to test devices and materials for radio manufacturers with the object of deter - mining their efficiency and worth. All apparatus which meets with the approval of various tests imposed by members of the technical 
staff of RADIO AGE will be awarded our endorsement and support, 
and the seal shown to the left will be furnished free of charge by 
RADIO AGE, indicating that the apparatus submitted fulfills require - meets of good design, electrically and mechanically. It will be a 
pleasure to test out materials that are marketed, without charge. 
Materials for testing should be sent to 

RADIO AGE INSTITUTE 
504 N. Dearborn Street, Chicago, Ill. 
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American 
Brand 

Condensers 

Test No. 14. VARIABLE CONDENSER. 
Manufactured by the American Brand Corporation 
of 8 West Park St., Newark, N. J. Embodies a 
new idea in vernier control of the plates. Mechanical 
construction of the condenser is very good. In- 
sulating material so placed with respect to electro- 
static field that losses are at a minimum. A worm 
drive gear system having a ratio of 100 to 1 is em- 
ployed, this arrangement moving the entire set of 
plates. Plate ends finished in a new way to cut 
down radio frequency loses. Has a low zero ca- 
pacity. The phase angle difference of this con- 
denser is less than 20° and the insulation resistance 
is 6 ohms at approximately 1.000 cycles. Furnished 
with or without the worm gear vernier drive. 
Tested and approved by RADIO AGE Institute. 

Pfanstiehl Silencer 
Test No. 15. WAVE TRAP. Known as the Pfanstiehl Silencer, made by the Pfanstiehl Radio 

Company of Highland Park, Ill. This trap is an inductively coupled absorption circuit which can 
be used on any type of receiver, as an interference 
preventor. The unit is connected in the antenna 
lead of the receiving system and is tuned to the un- wanted station. The un -wanted signal is absorbed 
and dissipated in this circuit, and any other fre- quency may be tuned to without interference. 
Tested and approved by the RADIO AGE Institute. 

Marie Audio 
Transformer 

Test No. 16. AUDIO FREQUENCY TRANS - 
FORMER. Made by the Marie Engineering Com- 
pany of Orange, N. J. Two ratios were submitted 
for test, both transformers showing up very well 
under rigid observation Has inding posts con- 
veniently located to facilitate connections. Both 
types encased in a durable hard rubber shield, well 
finished. Tested and approved by the RADIO 
AGE Institute. 

Test No 17. FIXED GRID LEAK. Made 
by the Durham & Company, Inc., 1936 Market St , 

Philadelphia. Pa. This grid leak is of the type 
using the system of blowing a resistant metal on 
the inner wall of a glass tubing, and connecting 
metal end thereto. This construction assures per- 
fect contact, and prevents changes in resistance, a 
perfect resistance conductivity, and noiseless opera- 
tion. Made in twenty -eight sizes ranging from 5000 
ohms to 10 megohms. Tested and approved by 
RADIO AGE Institute. 

Durham Grid Leak 

Test No. 18. RADIO FUSE. Made by the 
Chicago Fuse Manufacturing Company. Designed 
to protect the filament circuit of radio receivers 
from overload, and short circuits. The fuse is so 
designed that it will burn out if a current of over 
140 milliamperes is passed through the circuit. 
The fuse is made employing an element of very 
fine fuse wire stretched between two metal terminals 
and covered with a small glass globe to make per- 
formance uniform with all fuses. The fuse is in- 
serted into a small clip arrangement, the end of 
the clips being used as soldering lugs as well as fuse 
holders. Tested and approved by RADIO AGE 
Institute. Sold by the Chicago Fuse Mfg. Co.. 
Laflin and 15th Sts., Chicago, Ill. 

Radio Tube Fuse 

Test No. 19. TUNING UNIT, known as the 
Ambassador Coil. Made by the Ambassador 
Sales Company of New York. The unit is well 
made with the intention of keeping down losses to 
a minimum. All coils are wound with high fre- 
quency cable Litzendraht; to keep wire resistance 
low. The tuner has no other lnssrs in the form of 
taps or other devices to change the coupling ratio. 
The primary is of the aperiodic design in fixed 
relation to the secondary coil, and the tickler is 
wound on a rotor ball, which is so designed to least 
affect the tuning of the secondary circuit. This 
unit is an excellent one for most any conventional 
circuit using tickler coil feedback. Tested and 
approved by the RADIO AGE Institute. 

Ambassador Coil 

Bakelite 
Insulating 
Material 

Test No. 20. INSULATING COMPOUND, 
Known as Bakelite. Made by the Bakelite Cor- 
poration of 247 Park Avenue, New York, N. Y. 
This insulating compound is mechanically strong, 
does not chip and is impervious to moisture. 
It does not acquire the irridescent bluish glaze so 
common to other insulating compounds of poor 
quality. Used in the manufacture of hundreds of 
radio appliances. Tested and approved by RADIO 
AGE Institute. 

Kant -Blo Signal 
Test No. 21. FILAMENT CIRCUIT PRO- 

TECTIVE DEVICE known as the Kant -Blo 
Switch or Binding Post Signal. Manufactured by 
the Ganio Kramer Co., Inc., of New York City, 
N. Y. This device embodies the idea of using a 
small signal light similar to that of a switchboard 
which lights up immediately if the filament circuit 
is short-circuited with a heavy overload. Made 
in two styles, one the Kant Blo Binding Post, which 
has the tiny bulb inside of the cap, and the Kant - 
Blo Switch which has the signal light imbedded in the switch knob protruding from the panel. Tested 
and approved by the RADIO AGE Institute. 

Flint 
Audio 

Transfor- 
mer 

Test No. 22. AUDIO FREQUENCY TRANS- 
FORMER. Made by the Flint Radio Company 
of 1804 Wilson Avenue, Chicago, Illinois. Has a 
laminated tort mats of good silicon steel, with the 
design so effected as to insure an even distribution 
of flux throughout the entire field. Coils wound 
with No. 40 enameled copper wire, the layers being 
well insulated. Shielded in a black enameled metal 
case with nickled trimmings. The ratio of the transformer is 4 to I. Each transformer is in- 
dividually tested on broadcast signals before ship- ment. Tested and Approved by RADIO AGE Institute. 



TH ADI0 
it tunes 
through everything 

Super - 
Zenith 
VII 

)Ie{ew 
for people who take pride in their homes 

®NE glance at the new Super- Zenith and you are instantly 
impressed with the sheer artistry of its design, the excel- 

lence of its craftsmanship, the superb beauty of its finish - 
you know that within its case is a receiving set capable of 
the most extraordinary performance -a receiving set entitled 
to the place of distinction in the finest home. 
Radio enthusiasts': Note that the new Super- Zenith is NOT 
regenerative. It is a six -tube set in four different models 
ranging from $230 to $550, with a new, unique and really 
different patented circuit controlled exclusively by the Zenith 
Radio Corporation. Amplification is always at a maximum 
in each stage for any wave -length. The Super- Zenith line 
is not affected by moisture. For the first time, you have 
here a set that - 

1 -tunes through everything and selects the station you really want. 
2- requires only two hands -not three -to operate. 
3- brings in each station at only one point on the dial. 
4- affords such mathematical precision and simplicity that you can 

run over the entire dial in 1M minutes and pick up more stations 
with greater clarity and volume than any other set on the market. 
Direct comparisons invited. 

Write for the name of the nearest dealer from whom you 
can obtain a demonstration of this outstanding marvel of the 
radio world. 
Dealers and Jobbers: Write or wire for our exclusive territorial franchise. 

Zenith Radio Corporation 
Eastern Office: Executive Offices: 

1269 Broadway, New York 332 South Michigan Ave., CHICAGO 
ZENITH -the exclusive choice of MacMillan for his North Pole Expedition - Holder of the Berengaria Record 

Su erZenith VII (Noubet 
regensterative) -e6 

Y ts -2 ages tuned 
frequency amplification- detector and 3 stages audio 
frequency amplification. Installed in a beautifully fin- 
ished cabinet of solid mahogany -4431 inches long, 16' 
inches wide, 10% inches high. Door panels inlaid. 
Slanting panel of sheet bronze, mahogany finish, with 
scales and indicators in metallic relief. Gold plated 
pointers, to prevent tarnish. Compartments at either 
end for dry batteries. Can be operated on either wet or 
dry batteries. Either inside or outside an- 
tenna. Price (exclusive oftubes and batteries) $230 
Super- Zenith VIII Same as VII except - 

built with mahogany 
legs ofwell- proportioned appropriate design, convert- 
ing model into console type. 
Price (exclusive of tubes and batteries) 

Super-Zenith IX 
$250 

Same as VII except - built 
with legs and additional 

compartments containing built -in Zenith loud speaker 
on the one side and generous storage battery space on 
the other. 
Price (exclusive of tubes and batteries) 

Super- Zenith X 
$300 

Contains two new features 
superseding all receivers. 

1st -Built -in, patented, Super -Zenith Duo -Loud Speak- 
ers, (harmonically synchronized twin speakers and 
horns) designed to reproduce both high and low pitch 
tones otherwise impossible with single -unit speakers. 
2nd- Zenith Battery Eliminator, distinctly a Zenith 
achievement. Requires no A or B batteries 
or charger. Price (exclusive of tubes) $550 

Zenith Radio Corporation 
Dept. 11C 
332 South Michigan Avenue, Chicago, Illinois 

Gentlemen: Please send me illustrated literature giv- 
ing full details of the Super- Zenith. 

Name 

Address 
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Better -Cost Less 

Radio Receiver 
TO 

combine the two most desirable things in radio -dis- 
tant, clear reception at the lowest possible price -there 
is only one rece:ver for you. That is a Crosley. 

During the past twelve months Crosley made and sold more 
sets than any manufacturer in the world, we believe. This is 
self- evident proof of Crosley Quality and Crosley Performance. 
From the one -tube Armstrong Regenerative Receiver Crosley 
50 at $14.50, the lowest priced regenerative set on the market, 
to the three -tube Armstrong Regenerative and Reflex Trirdyn 
Regular at $65 -in special mahogany cabinet $75- Crosley 
Receivers, each in its own class, assure you as good or better 
reception than any other instrument of the same number of 
tubes. At the same time they are the least expensive sets 
ever offered to the public. 
The Trirdyn Regular has especially come through the sum- 
mer with flying colors. The combination of one stage of tuned 
radio frequency, with regenerative detector and reflexed am- 
plification, has proven beyond a doubt that the features of 
selectivity, volume and ease of operation can be obtained 
with three tubes better than heretofore has been possible 
with five tubes. We believe no other receiver combines these 
features so well incorporated in the Trirdyn. 

Before You Buy- Compare Your Choice Will Be a Crosley 
For Sale By Good Dealers Everywhere 

Crosley Regenerative Receivers are licensed under Armstrong U. S. Patent 1,11.1.1.19 
Prices West of the Rockies add 10% 
Write For Complete Catalog 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 

1163 Alfred Street Cincinnati, O. 
Crosley Owns and Operates Broadcasting Station WLW 

Crosley 
Head Phones 
Better -Cost Less 

$3.75 

Crosley One Tube Model 50, $14.50 
With tube sad Crosley Phones $22.25 

Crosley Two Tube Model 51, $18.50 
Web tubes and Crosley Phones $30.25 

Crosley Three Tube Model 52, $30.00 
Web tubes and Crodey Phones $45.75 

Crosley Two Tube 
Model 51-P, $25.00 

With tubes and Cresley Phones $36 75 

Crosley Trirdyn Regular, $65.00 
With tubes and Crush -) Phone, $80.75 

Crosley Trirdyn Special, $75.00 
Web tubes and Crodef Phones $90.75 

Mail 
This 

Coupon 
At Once 

The Crosley 
Radio Corp n. 

1163 Alfred St. 
Cincinnati. O. 

Mail one, free of 
charge, your catalog 

of Crosley receivers 
and parts with booklet 

entitled "The Simpli- 
city of Radio." 

Name 

Address 


