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Give Clearest Reception 
Cunningham Tubes used in any standard receiving set will enable you and your 
friends to listen to news reports at breakfast, stock market quotations at lunch, 
and in the evening sit in your comfortable living -room by the fireside and enjoy 
the finest music and entertainment of the day. 

Send 5c for new 32 -page Cunningham Tube catalog, containing detailed instruc- 
tion for the operation of Cunningham Tubes as well as numerous circuit diagrams 
and graphic illustrations of tube action. 
The Cunningham Technical Bureau is at your Service. Address your problems to Dept. R. 

Home Office:- 

248 First Street 
San Francisco, Calif. 

Eastern 
Representatives: 

154 West Lake Street 
Chicago, Illinois 
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CUNNINGHAM 
TYPE C 300 

PATENTED 

-rte - 
III III 

AMPLIFIES 
AS IT 

DETECTS 

Patent Notice 
Cunningham t u b e s 
are covered by pat- 
ents dated 11 -7 -05, 
1- 15 -07, 2 -18 -08 and 
others issued and 
pending. Licensed 
only for amateur or 
experimental uses in 
radio communication. 
Any other use will 
be an infringement. 

TYPE C -300 
Super -Sensitive 
DETECTOR 
$ 500 

TYPE C -301 
Distortionless 

AMPLIFIER 
$650 

The trade mark GE 
is the guarantee of 
these quality tubes. 
Each tube is built to 
most rigid specifica- 
tions. 
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Burgess, the Radio Battery 
- designed by wireless specialists 

It doesn't take long for a radio en- 
gineer to tell the difference between a 
Burgess and an ordinary battery. The 
Burgess begins to perform at once like 
a radio battery should - and a Burgess 
continues for a longer time. 

The reason is that Burgess Radio 
Batteries are designed, made, and sold 
by radio engineers. Burgess didn't rush 
into the field with merely a collection 
of flashlight cells. Burgess experi- 

mented and perfected the most efficient 
"B" battery a long time before the 
present popularity of radio began. 
Don't take our word for it -ask any 
radio engineer. 

Leading manufacturers of radio 
equipment specify "Burgess." Burgess 
"B" Batteries are handled by all pro- 
gressive jobbers and dealers. "Look 
for the Black and White Stripes." And 
if your dealer doesn't handle Burgess 
Radio Batteries, just address: 

BURGESS BATTERY COMPANY 
Engineers - Dry Batteries - Manufacturers 

FLASHLIGHT- RADIO .-- IGNITION -TELEPHONE 

General Sales Office: Harris Trust Building, Chicago 
Laboratories and Works: Madison, Wisconsin 

Branches :- New York Boston Washington St. Paul Kansas City 

In Canada: BURGESS BATTERIES, Ltd. 
Winnipeg, Toronto, Montreal 

New Orleans 

BURGESS 
RADIOBATTERIES 

ASK ANY RADIO ENGENEER 

Tell them that you saw it in RADIO 
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RAIDI 
Established 1917 as Pacific Radio News 

Forecast for February Issue 
V. Ford Greaves, engineer with the Federal 

Telegraph Co., has attained remarkable success 
with a one -tube modification of the Armstrong 
super -regenerative circuit. He has described 
his very compact and simple set for the 
readers of February RADIO. With his im- 
proved loop antenna this is the best yet for 
operation in an automobile. ... 

Those who have missed the excellent articles 
by B. F. McNamee since he became engineer 
with the Colin B. Kennedy Co. at St. Louis, 
will welcome the news that he has made time 
to write an article about "Reading Wavelengths 
in the Receiving Set." This includes directions . 
for making a wave meter. 

Volney G. Mathison will have two articles: 
One, the "Operator's Audion," concludes his 
series on the Professional Radio Operator. The 
other describes "Multiplex Arc Radio" whereby 
the Federal Telegraph Co. maintains overland 
domestic telegraph service. The diagrams and 
pictures are especially interesting. 

H. Mac D. Hassell, senior operator on the 
H. F. Alexander, the man on the job in the 
picture in this issue, has a short story on "Pre - 
serving Your Ear." He tells how co- ordination 
improves your copying. 

S. P. Wright, whose narrative about "Wild - 
cat's" building a tuner appears in this issue, 
comes again with "Sparks" and "Bozo Make 
A Call" in the next. Therein is told how to 
prevent an electrolytic rectifier from drying up 
and ruining the plates. -.- 

Stuart A. Hendrick, 2BJG, presents construc- 
tion data whereby an amateur can make a tun - 
gar rectifier for charging storage batteries. 
Complete details as to core and coil construction 
are given for a 2- ampere and a 6- ampere 
charger. 

Major Lawrence Mott, 6XAD, has contributed 
another of his fine radio tales entitled "Worth," 
wherein a man's loyalty and gratitude is richly 
repaid. 'Tis well worth the reading. 

Assignments Nos. 9 and 10 in the U. C. Cor- 
respondence Course on Elementary Radio by 
Ellery W. Stone are concerned with the action 
of the vacuum tube as a detector and as an am- 
plifier. These assignments may be profitably 
read without reference to what has preceded or 
will succeed them. 

Gerald M. Best is building a small radio 
telephone transmitter employing ordinary ampli- 
fying tubes, -an outfit good for several miles. 
He promises to have a complete description 
ready for February RADIO so that any ama- 
teur may duplicate the set. This will be in 
addition to Mr. Best's regular answers to 
queries. «.. 

As a constructional kink Arthur Gordon will 
tell how to make a vernier blade for your con - 
denser. Francis J. Andrews will give some 
facts about antennas. Several other good arti- 
Iles are in preparation but cannot be definitely 
announced yet. 'Tis a joy to the editor to be 
able to give advance announcement about the 
remarkable material told of in these brief para- 
graphs. February RADIO will be a humdinger! ..... 

Occasionally one of the great leaders in elec- 
trical thought takes time to enlighten the other 
workers in the field about the nature of the 
things with which they are working. This has 
been done for our next issue by Samuel G. 
McMeen, a great telephone engineer and inci- 
dentally an enthusiastic radio operator, in an 
interesting story on "The Versatile Vacuum 
Tube." 
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The whole world is at your fireside when you own 
a Grebe Receiver. 

Ten years of radio manufacturing experience has 
taught us the importance of simplicity. Recom_ 
mended by most good dealers because they know 
the shortcomings of ordinary apparatus. 

Ask your dealer for a demonstration. Get your copy of 
"Musings of Dr. Mu" -the story of the development of 
the Perfect Receiver. 
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Licensed under Armstrong 
U. S. Pat. No. 111 3149 
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HFiIEPI H. FROST Inc, 
154 WEST LAKE STREET, CHICAGO, ILLINOIS. 

FROST 
No. 162 

2000 -Ohm Set 
$5.00 

No. 400 Frost - Radio Re- 
ceiving Transformers, $8.50 

FONES 
No. 163 

3000 -Ohm Set 
$6.00 

FROST -FÖNES 
Super- Inspected Quality Fones 

and Radio Parts 
The best radio set that can be built is at the 
mercy of the receivers. They must be sensitive 
or you can't get satisfying results. 

Frost -Fones -the world's favorites -are built as 

precisely as a delicate watch. Every Frost -Fone 
is specially inspected to insure sensitivity and 
permanent strength. Frost -Fones excel for hear- 
ing local broadcasting stations or distance work. 

Quantity production under the most effective 

factory methods explains why Frost Quality 
Fones may be had at so low a price. 

Frost Radio Plugs, Jacks, Extension Cords, 
Microphones, Tuning Coils and Receiving 
Transformers are made with the same atten- 
tion to detail that has made Frost -Fones the 
nation's head -set. They are used by thousands 
of discriminating radio enthusiasts. 

America's leading jobbers and dealers sell 
Frost -Radio Equipment. Save money and in- 
sure satisfaction by insisting on Frost -Radio 

HERBERT H. FROST, Inc. 
154 West Lake Street, Chicago, Illinois 

`'-AIL o -..11111 
No. 137 Frost -Radio Cord Tin Plug, $1.25 

No. 131 Frost -Radio Double No. 139 Frost -Radio 
Circuit Jack, 90c Cord Tip Plug, 60c 

Tell them that you saw it in RADIO 

No. 138 Frost -Radio Multi- Frost -Radio Extension 
Cord, $3.00 and up Phone Plug. $2.50 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO for JANUARY, 1923 

teinmetz Disbelieves Ether Th .0 

Whether or not we live in a sea of ether 
KeIIog variable condensers will tuneyour wave 

Almost any telephone man in 
the world will tell you that his 
experience has been that Kellogg 
equipment has invariably two out- 

standing characteristics: high efficiency, and reliability. 

This being true, Kellogg 
apparatus must be high 
grade. For twenty - five 
years that has been our 
ideal. 
An illustration of this most 
important point is the 
Kellogg decremeter type, 
variable condenser 11, 23, 
and 43 plate with or with- 
out vernier. Standard 
capacities. This condenser 
is far above the average 
product of this kind. And 
considering its price is in a 
class by itself. In stating 
that it is of the " decremeter 
type ", we mean that it is 

mathematically, as well as 
electrically and mechan- 
ically, accurately built. 

With the Kellogg variable 
condenser, your dial scale 
can be correctly calibrated 
and its readings will have 
real meaning and afford 
you greatly added value. 

Non -technically the plates 
of the Kellogg variable 
condenser are so designed 
and shaped that the 
amount of increase or 
decrease of the plate sur- 
face variation is always 
constant. 

With every piece of Kellogg equipment, 
Use, is the Test 

KELLOGG SWITCHBOARD & SUPPLY CO. 
Main Offices and Factory: Chicago, Illinois 

Branch Offices and Warehouses: 
Kansas City, Mo. San Francisco, Calif. 

407 Broadway 86 Third St. 

Branch Offices: 
The Hague, Holland 

Sweelinckstraat, No. 8 

Columbus, Ohio 
111 No. Front St. 

Portland, Ore. 
357 E. Burnside St. 

Shanghai, China 
62 Kiangse Rd. 

Builders of High Grade Telephone Equipment for Twenty-five Years 
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Get This First Class Radio License 
(You Can darn Big Money 1141/Z It 

THE best paid positions in Radio go to the men who hold the Government's Commercial License. The radio men on every ship, in every land commercial station, in every broadcasting station, must have one of these licenses, Every radio inspector must pass the first -class license examina- tions. Engineers, mechanics, installation and maintenance experts must 1111 of them own a Govern- ment First -Class Commercial License. It is every radio man's ambition to get a license, not only because it is the highest mark of honor he can get but because it also opens to him all the wonderful opportunities in this great profession. 
Edward L. Powell, expert radio aide at the Washington Navy Yard gets $2600 a year. 

George Staffa is making $125 a month with all expenses paid. Read in the panel of the fine salaries paid in all the wonderful positions open to you as soon as you get the Government First -Class License. 

Win Your First Class Government 
License This New, Easy Way 

The National Radio Institute, America's first 
and largest Radio School, has devised a remark- 
able new method that makes it easy for you to 
win your license. No previous experience in 
electricity or radio is necessary. Lessons, so 
fascinating they read like an interesting romance, 
take you step by step through the whole wonder- 
ful science of radio. Spare time study at home 
prepares you in an amazingly short time to pass 
the government examinations, so you can get 
one of the fine jobs waiting in this great field. 
Prominent radio experts give you personal in- 
struction and advice. They grade your papers, 
answer your questions, give you every help you 

want so you can qual- \ lily quickly. The 
diploma we 

National Radio \ giveyouupon 
Institute Dept. 10 -B completion 

of the 
Washington, D. C. \\ course, 

Send me your free book, "How to Learn N 
Radio at Home," with full particulars 
about the opportunities in radio, and how `\ 
you will -quickly train me in my spare time 
at home to win a Government First -Class Corn- 
mercial License. Also tell me how your free 
Employment Service will help me to a position. 

Name Age 

Street 

City State 

counts for 5 to 10 credits on all government license exam- 
inations. 
The most important requirements for a commercial license 
is a knowledge of the Radio Code. One of the most extraor- 
dinary features of the Institute's comprehensive course is 
the four patented instruments, invented and owned by the National Radio Institute, give you the practical training 
in radio operation, installation, maintenance and repair 
which you must have to become an expert. 

Four Radio Instruments Free 
Among these instruments is the wonderful Natrometer, 
said by experts to be the most perfect device ever invented 
to teach the Radio Code. With this amazing machine you 
quickly learn how to send and receive code with all the 
speed, the accuracy and precision of a trained expert 
operator. No extra equipment is necessary. Simply con- 
nect a dry cell, adjust the head -phone, wind the motor, and 
for twenty minutes you can listen 
to a reproduction of the code - 
work of two of the most expert 
trans- Atlantic operators. 

Interesting Book on 
Radio Free 

Get into this fascinating pro- 
fession now. The field is wide 
open; thousands of positions are 
open. Find out at once your 
opportunities in radio. Send for 
the interesting free book. "How 
To Learn Radio at Home," 
which gives complete details of 
the plan by which the National 
Radio Institute qualifies you 
quickly in your spare time at 
home for a Government Com- 

mercial License. If you are sin- 
cerely ambitious to win suc- 

N. cess and wealth in radio, 
send the coupon, or a 

post card, now. 
\\ 

Pick Out The Job You Want 
We Will Help You Get It 

This is a brief list of the positions 
in the Radio field today, and the 
salaries paid: 

Radio Mechanic, $1,500 to $2,000 
a year. 

Radio Inspector, $1,800 to $3,000 
a year. 

Radio Auditor, $1,200 to $1,800 
a year. 

Radio Salesman, $2,000 to $5,000 
a year. 

Radio Engineer, $3,500 a year 
and up. 

Radio Executive, up to $10,000 
a year. 

Radio Aid, $6 to $10 a day. 
Radio Draftsman, $7 to $10 a day. 
First Class Ship Operator, $105 a 

month, all expenses paid. 
Commercial Land Station Op- 

erator, $150 a month and up. 
Broadcasting Station Operator, 

$125 to $250 a month. 

NMI 
MAKES MONEY MANUFACTURING 

SETS 
The sadden demand for radiophones 

and receivers has created a fascinating, 
good -paying job for me. I have built 
one large receiver and two small ones, 
and am getting more. I am the first 
amateur to hold a license in this vicinity. 

E. E. MAHACEK, 
Route No. 1, Crete, Nebr. 

GETS $165 A MONTH 
I am the only operator on board the 

"Lake Tulare" and receive a salary of 
$125 a month, with an additional $3 a 
day food- allowance while in port, totaling 
a cash pay of approximately $165 a 
month. 
LEO. A. GOLDBLATT, Baltimore, Md. 

STARTED ME IN BUSINESS 
I know you will be glad to hear from 

me again and that I am getting along 
fine in the Radio game. I am now an 
instructor in Radio for a local institution 
and the rest of the time I am installing 
sets, selling and operating sets as well. 
There is no limit to the amount of business 
one can do. You certainly got me started 
in a coming business all right. 

HARRY E. WATERMAN, 
Box 642, Spokane, Wash. 

EASY TO GET GOOD JOB 
Only a short letter to let you 

know that I am still on board and 
waiting for the ship to sail. Tell 
your students for me that a man 
with a license has no trouble ob- 
taining a good position. Believe 
me, a job like this is worth a good 
deal of studying. 

L. M. WARING, JR., 
S.S. Lake Farney, Norfolk, Va. 

$7.00 A DAY AS OPERATOR 
Just sailed this morning for 

Norfolk, where we are to get a 
load of coal. I haven't much to do 
on board, and when in port not 
that much. I get $7.00 a day when 
in port, and can sleep on the ship. 
Not bad at all. 

REVERE B. GURLEY, 
On board S. S. "Lake Figart." 

NATIONAL RADIO INSTITUTE 
DEPT. 10 -B 1345 Pennsylvania Ave., N. W. Washington, D. C. 

Tell them that you saw it in RADIO 
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MAGNAVOX -pio- 
neers in the RADIO 

field 

IT 
was in 1913 that the 

Magnavox electro -dyna- 
mic receiver made its first 
public demonstration, when 
telephone communication 
was held between Denver 
and New York -a revolu- 
tionary advance. 

The rise of Radio Broad- 
casting found Magnavox ap- 
paratus already fully devel- 
oped to make possible the 
reproduction of wireless 
music and speech in ample 
volume and marvelous clear- 
ness. 

R -2 Magnavox Radio 
with 18 -inch horn 

This instrument is intended for 
those who wish the utmost in 

amplifying power: for clubs, 
hotels, dance halls, large audi- 
ences, etc. It requires only .6 
of an ampere for the field. 

Price *85.00 

R -3 Magnavox Radio 
with 14 -inch horn 

(as illustrated) 
The ideal instrument for use 

in homes, offices, amateur sta- 
tions, etc. Same in principle and 
construction as Type R -2. 

Price *45.00 

Model C Magnavox 
Power Amplifier 

For 
Radio 
largest 

use with the Magnavox 
and insures getting the 
possible power input. 

2 -stage * 80.00 
3 -stage 110.00 

The facilities and experience 
back of each piece of equipment 
bearing the Magnavox trade 
mark are unrivaled anywhere in 

the world. 

ALs- '1ìGAINev 
ever a drill evenin irr the home 

The relaxation, the gayety and the stimu- 
lus which all the world is seeking, Magnavox 
Radio will bring to your own hearth and 
home. 

With the Magnavox Radio, every incoming 
signal registered by the receiving set is reproduced 
to the utmost degree of sensitivity and power. This 
incomparable superiority, based on scientific reasons 
known to every expert, has by general popular 
opinion given Magnavox the distinctive title of the 

Reproducer Supreme. 
Magnavox Radio and Power Amplifier are 

readily attached to any good receiving set -no other 
equipment gives you the uniform enjoyment of radio 
at its best. 

Magnavox Products can be had from good dealers every - 
where. Our interesting new booklet (illustrated in three colors) 
will be sent on request. 

The Magnavox Co., Oakland, California 
New York: 370 Seventh Avenue 

A GNAVOX 
fladío 

the 9?eprodllcer supreme 
Tell them that you saw it in RADIO 
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Reach out for 
GREATER DISTANCE! 

IhIIIINIIIIIIUI 

JUST as you can command a better view 
of surrounding country from a lofty 

tower, so can you select at will from the 
programs of many broadcasting stations 
with the new Radiola Model AA -1520, a 
three -stage, radio- frequency amplifier. 

Radiola AA -1520 makes possible excel- 
lent reception with nothing more than an 
indoor loop antenna, a variable condenser 
for tuning, and the customary detector 
and two -stage amplifiers. It amplifies the 
feeble energy received from the distant 
station so that the addition of the usual 
detector and two -stage, audio -frequency 
amplification will allow the use of a loud 

speaker for local broadcasting stations. 
And of course, when head telephones are 
worn, one may listen to stations beyond 
the "loud speaking" range. 

A really handsome receiver can be 
made up of model AA-1520 in combination 
with model AA -1400, a companion unit, 
and the new beautifully finished trays, 
placed top and bottom which contain the 
two models as a complete Radiola, attrac- 
tive enough for the best appointed living 
room. 

Your nearest RCA dealer will be glad 
to demonstrate. 

Price of Radiola A4 -1520 three -stage, radio -frequency amplifier- $80.00 

No radio enthusiast 
should be without the 
book "Radio Enters the 
Home." Price 35 cents 
at your dealer or by 
mail. 

diçjCoricqation 
of America 

Sales Office Saite 2069 District Office 
233 Broadway 10 South La Salle St. 
New York City Chicago, Ill. 

This symbol of quality 
is your protection 

Tell them that you saw it in RADIO 
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Radiotorial 
THE war still rages between the novice concert -listener 

and the amateur radio operator. Of the many letters 

that have been received from both sides in this con- 

troversy, the few that have been published in these columns 

have been not as oil on the troubled waves but rather as oil 

on a fire. When the editorial head has dared poke itself 

above the observer's dugout, it has been assailed with gas- 

bombs from both trenches. 

Each side is righteously indignant because its so- called 

rights are being wronged. One middle -westerner with 

more dollars than sense has even brought suit against the 

youth who interfered with his enjoyment of the broadcast 

music. A thousand misguided amateurs are sitting on their 

keys in retaliation. 

While we sympathize with both, we counsel moderation 

to each. As a matter of fact, 
neither has an irrevocable 
right to the air. Americans 
are so accustomed to consider 

their privileges as rights that 
they are prone to overlook 
the fact that these privileges 
may be withdrawn at any 

time, as they were during 
the great war. In other 
countries they have been 

granted to only the most 

limited extent . Our Govern- 
ment, at its discretion, may decide that all wavelengths are 

essential to commercial and federal communication and so 

do away with broadcast and amateur transmission entirely. 

Thus it behooves the radio family to settle its differ- 

ences peaceably within its own circle and not to call in the 

police. The amateur operator, as the original aggressor, 

has it in his power to make this peace. And right nobly is 

he rising to the occasion. Recognizing the privileges of 

others, he is voluntarily restricting his operations during 

those evening hours when the best broadcasting is done. 

This action, which was initiated by Western amateurs 

under the Pacific Plan, has been approved and is now being 

urged for general adoption by the American Radio Relay 

League. As a consequence, there are but few amateurs on 

the air between 7 :30 and 10:00 P.M., and most of these 

operate continuous wave transmitters which offer but little 

or no interference to broadcasting, -if each keeps to its 

proper wavelength. 

These C. W. transmitters really offer the best practical 

solution to the entire problem, not merely of interference 
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with the broadcasting but also among the amateurs them- 

selves. However unpopular and unpalatable may be the 

suggestion, we venture the assertion that the spark is 

doomed. Within a few years it will be consigned to the 

limbo of church bells, midnight milk wagons, and unmuffled 

automobiles. 

Whether the passing of the spark will be brought 

about gradually through obsolescence or abruptly by law, 

it is not for us to prophesy. But it is, in our opinion, as 

inevitable as the proverbial death and taxes. Progress 

requires that the old make way for the new. 

Such passing will be a source of regret to many. The 

snap of the spark gives a zest and its broad tuning an ease 

that cannot be equaled by a tube set. It is simple to under- 

stand, cheap to install, and fun to operate. But that is all 

in its favor for the amateur. 
Its noise disturbes the 

neighbors, its power pull - 
down causes the electric 
lights to blink, and its broad 
wave interferes with the 
pleasure of hundreds of. 

other people. Its continued 
use is a mark of selfishness 

whose stigma no gentleman 
cares to endure. Further- 

The greetings of the New Year to you. May 1923 

bring peace to the radio ranks, happiness to amateur 

and novice alike, and prosperity to all ! May your 

reception become more sensitive, your transmission 

increase, and your enthusiasm grow none the less. 

more it is a sign of unpro- 
gressiveness. There is no 

more reason for being content with a spark transmitter than 
with a crystal receiver. 

On the other hand, C. W. has none of these draw- 

backs and has, in addition, many advantages that commend 

themselves to the progressive amateur. Not only is he 

reaching out further with less expenditure of power, not 

only is he able to work with less interference from other 

amateurs, but also he is utilizing and becoming familiar with 

the greatest invention of the age -the vacuum tube. Within 
a few short years the power applications of large vacuum 
tubes will revolutionize electrical engineering. 

Therefore, in the belief that we are helping the man of 

the future by advising the boy of the present -for ninety 

and nine of the radio enthusiasts are boys -we suggest that 
every amateur voluntarily scrap his spark outfit and put in 

a tube set. The handwriting on the wall is so plain that any 

may read and it requires no Daniel to interpret : Science 

hath given a new instrument for man's use ; the old is 

weighed in the balance and found wanting; the spark will 

pass and the tube will take its place. 
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General View of KPH Receiving Station at Marshall, California 

"KPII" 
By David P. Gibbons 

Seldom has the human interest side of the commercial radio operator's life been better 
portrayed than in this breezy description of one link in the great chain of communica- 
tion maintained by the Radio Corporation of America. "Kaypee Haich" is a typical 
modern radio station. While the technical details of the installation may hold scant 
interest for the average reader, many will be glad to know what is behind what he hears. 

"B "B REATHES there a ham with a 
soul so dead 

Who never to himself hath said" 

'Gee ! but I'd sure like to give this bird 
KPH the once -over and see what kind 
of an outfit he's got in his shack ! He 
sure rattles a mean rotary!' 

If your aerial is located anywhere be- 
tween Alaska and Mexico on the sunny 
side of the Rockies, and if your receiver 
consists of something just a trifle better 
than a drug store $1.98 tantalizer, 
some such thought must have passed 
through your cranium, when at one time 
or another, you listened to the deep, 
steady note of the "big noise of the 
Pacific." Whether you listen with irri- 
tation or admiration depends on whether 
you are a new recruit or an old -timer 
in the ranks of the world's most peace- 
ful army. 

If you have but recently become the 
proud possessor of a receiving set which 
tunes a bit broad, or as you probably 
prefer to express it, not so very sharp, 
you have doubtless been frequently an- 
noyed by the insistent, never -ceasing 
drone of those dots and dashes, which 
always seem to break forth into a re- 
newed spasm of activity just at the cri- 
tical moment when that distant broad- 
caster starts to announce that "This is 
the station of the Bluh Blah Company 
located at Bleh Blaw," or when your 
favorite tenor is wailing through the 

weepiest verse of the latest "Daddy" or 
"Mammy ". heart -throbber. 

If, on the other hand, you are one of 
the dyed -in- the -wool fraternity, whose 
greatest indoor sport is jarring the sur- 
rounding atmosphere with your own 
little pet ether -agitator, you ain't hu- 

man if you haven't been occasionally 
filled with curiosity regarding the lo- 
cality, personality, environment and 
equipment of that self -same KPH. To 
satisfy that curiosity to some extent is 
the object of this article. 

The editor suggested that I refrain 

Alexanderson High Frequency Alternators in the Interior of the Bolinas Station 
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from highly technical details, but be- 
tween you and me and the ground -clamp 
the advice was quite superfluous. Tech- 
nical data give me a sick headache. 
Whether the co- efficient of antenna re- 
sistance is double nought zero, or whe- 
ther the internal resistance of a tube 
varies inversely as the plate current, is 

about as vitally interesting to the corn - 
mon or garden variety of radiobug as 

whether a Turkish warrior Mustapha 
Kemal or a Lucky Strike. 

To visit KPH an official pass is 

necessary. These are issued personally 
by Mr. A. A. Isbell, the General Super- 
intendent of the Radio Corporation of 
America at San Francisco. While pro- 

Transmitting Antenna System at Bolinas 

curing his, the writer had the pleasure 
of becoming formally acquainted with 
this courteous gentleman, than whom 
there is no whomer in our highest radio 
circles. When filling out my pass Mr. 
Isbell wished me a pleasant day and an 
enjoyable trip. As a well- wishing prog- 
nosticator he is certainly the elephant's 
trunks! Both wishes turned out 100 
per cent O.K. 

From San Francisco you take the 
ferry to Sausalito and the train to Point 
Reyes, where you change to a little 
dinky railroad that finally lets you off 
at a station appropriately named Mar- 
coni. Least said about these railroads 
the better, but they surely could stand 

Listening -In at KPH 

some radical improvements. The same 
remark, raised to the n'th power, ap- 
plies to the roller -coaster tracks which 
the autos are forced to use in this vi- 
cinity. The place is rather remote from 
"the busy marts of commerce" alright, 
and at first I wondered a little why 
some of the boys out there are so com- 
pletely satisfied to remain permanently. 
One of the reasons was quickly ap- 
parent. 

I had arrived in time to meet some 
of the staff before dinner was an- 
nounced, and that dinner gave the key 
to the problem. The motherly lady in 
charge of the culinary department in 
the spacious hotel where the staff is 
housed is just as efficient in her line as 
the other members are in theirs, and 
that's saying a mouthful. In other 
words, she wields a wicked skillet. 

A glance at the photograph of the 
group of buildings, taken from the water 
on Tomales Bay, only a few miles dis- 
tant from the ocean, will show several 
other convincing reasons why a position 
at KPH is regarded as so desirable. All 
the buildings are of concrete, finished in 
the most modern style and equipped 
with every conceivable improvement. 
The large one in the center is where 
the staff lives and is a finer hotel than 
any railroad publicity expert ever raved 
about. Just imagine, you sea -going ops 
who ride the deep in your oderiferous 
oilcans, imagine having a room 12 feet 
square all to yourself, with lots of light, 
steam radiators that actually work, a 
regular bed to slFep in, and -marvel of 
marvels -a private bath to every room. 
Imagine further, wide, carpeted halls, a 
comfortable library, a fine billiard room 
with tables that are really on the level, 
parlors, reception rooms and dining 
room as well furnished as at the Palace 
or the Ambassador. Across the entire 
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front of the building runs an enclosed 
concrete veranda, from which you get 
such magnificent views as would fur- 
nish Sir Walter Scott with enough 
scenic descriptions for another stack of 
Waverly Novels. 

The buildings at the right in the 
photo are the local power plant and ma- 
chine shop, and the garages for the flock 
of autos. Every man at KPH has his 
own car and the most popular form of 
relaxation of the various owners seems 
to be "tearing out the rear end" of his 
buzz -wagon and endeavoring to put it 
back in place again. 

On one side of the main building is 
located the tennis court, and on the 
other the cottages for the married mem- 
bers of the staff. The small building 
high up on the left of the picture is the 
receiving station proper, and the tall 
mast on top of the hill, which is about 
600 feet above the water, carries the 
aerial for the commercial (600 meter) 
receiving sets. For the long wave, high 
power receiving, two large rectangular 
loops, supported on telegraph poles, are 
used. They are 300 feet long and about 
30 feet high, set at right angles to each 
other, and in addition to these a very 
novel and efficient form of loop is em- 
ployed by using the guy wires of the 
main mast in the shape of two triangu- 
lar loops, which are also at right angles 
to each other. Balancing and partial 
tuning is accomplished by goniometers 
in series with these loops located inside 
the building in the high power receiving 
room. Impulses picked up by these 
loops from New York, Honolulu or 
Japan are amplified by two stages of 
radio frequency, then detected and 
passed through two stages of audio fre- 
quency, and then transmitted to the San 
Francisco office through what is known 
as the "tone channel," but which is 
really nothing more than an extension 
of the telephone receiver cords. Here 
they are again stepped up by two stages 
of audio frequency, whenever necessary, 
with the result that the strength, clarity 
and freedom from static of these signals 
in San Francisco is amazing, and they 
are copied direct on the mill by skilled 
high -speed operators. At the same time 
a perfectly legible copy of every dot and 
dash is made on an automatic tape re- 
corder in this office. About thirty -five 
words per is the average speed on this 
circuit when using hand sending, but 
using the automatic transmitters and re- 
ceivers, speeds up to two hundred words 
a minute are quite frequent. 

The receiving operator in the city has 
direct control of the powerful alternator 
at Bolinas by means of an ordinary, in- 
nocent looking little key on his desk, 
just as the marine operator at Marshalls 
(KPH) has control of his spark trans- 
mitter also located at Bolinas twenty - 
eight miles away. 

RADIO for JANUARY, 1923 
The interior view of the Bolinas sta- 

tion gives a good idea of the elaborate 
and finely constructed equipment that is 
used in modern high -power radio trans- 
mission. The reliable daylight range of 
this set is remarkable. During a recent 
breakdown of the land wires the Asso- 
ciated Press wanted direct service to 
New York, and they got it. In twelve 
hours over 6,000 words were handled 
between San Francisco and Radio Cen- 
tral, Long Island, New York, while at 
the same time the regular traffic with 
Honolulu was maintained without the 

THE RADIO FISHERMAN 
What matter if the Ocean Waves 
Bring no fish to me- 
The ether waves are teeming with 
Sweet strains of melody. -E.J.H. 

slightest interruption. And talk about 
speedy service! In a recent Cappy 
Ricks story, by Peter B. Kyne, the old 
gent got quite a kick out of his ability 
to send a message through the R.C.A. 
to a ship at sea and have it delivered 
there in four minutes, but how about 
this ? The manager of an exporting 
firm on Montgomery Street sent a ra- 
diogram to his branch office in Hono- 
lulu and had a reply back on his desk 
in thirteen minutes! When the news 
of the fire on board the S. S. City of 
Honolulu reached San Francisco thé 
Associated Press asked the R.C.A. if 
they could procure for them a copy of 

the passenger list. The request was 
flashed to Hilo station, which immedi- 
ately got in touch with the officers of 
the steamship company in Honolulu, 
and thirty -two minutes from the time of 
their asking for it a complete passenger 
list was handed to the A. P. 

Now if that didn't make you feel 
dizzy, here's one that will. 

The S.S. llgonquin, equipped with 
an ordinary 1% kw. spark ship's set, 
was on her way from San Francisco to 
Australia. The operator on board - 
and he certainly was no ordinary ham - 
kept in daily communication with KPH. 
On this particular evening his signals 
were so clear and distinct (on 450 
meters) that J. F. Parachini, the re- 
ceiving operator on watch at KPH, 
thought that perhaps the folks in San 
Francisco would like to hear them, so 
he switched them over to the tone chan- 
nel and told the operator on the fllgon- 
quin to go . ahead and send some stuff 
for a test. George E. Baxter, who is 
city superintendent and a genuine old - 
timer in the business, thought he could 
go this one better, so he hooked in two 
more stages of audio frequency ampli- 
fication and put it on the Vocaloud. 
Then they all went halfway down the 
block on California Street, and could 
still easily read the messages. The sig- 
nals they were listening to were coming 
from a ship which was at that moment 
exactly 5476 miles away! 

The large outdoor picture taken at 
Bolinas gives an idea of the immense 
antenna system for the high power 
work. There are eight masts each 300 
feet high, and they support thirty -two 
stranded phosphor -bronze wires each 
about as thick as your little finger. The 
total length of the aerial from the power 
house to the farthest mast is 2500 feet. 
Some aerial ! The 600 meter trans- 
mitting aerial is fastened to one of these 
masts, and is at right angles to the big 
fellow, and the spark transmitting 
equipment is housed in the small build- 
ing at the right in the picture. 

The engineer -in- charge at Marshall, 
Mr. C. Bailey, very kindly allowed the 
writer to sit in and listen at KPH, 
along with the operator on watch, who 
happened to be D. P. Goodyear, and it 
is hardly necessary to say that the gen- 
tleman who waggles the bug at this 
station has to be a darn good one. It's 
emphatically no place for a bird who 
doesn't possess a steady fist and an 
equally steady head, and to remark that 
his time while on watch is fully occu- 
pied is putting it very mildly. The one - 
armed paper- hanger with the hives was 
a restful individual in comparison. 

If the indulgent reader gets even one - 
half of one per cent of the enjoyment 
the writer got out of his visit to KPH 
from this account of it, the latter will 
feel well satisfied. 
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Getting and Holding the First Ship 
By Volney G. Mathison 

Those readers who have been following Mr. Mathison's series on the "Professional 
Radio Operator" will find this installment at once interesting and helpful. It is 

eminently human and practical. The next and concluding article in the series will 

discuss the moot question of the operator's audion. It will appear in February RADIO. 

WITH his commercial license 
stowed safely in his pocket, the 

newly- fledged operator is at last ready 
for the realization of what has been his 
chief desire all along -a ship. 

To get a ship is not at present the 
facile matter that it was during the tur- 
bulent days of the war. At that time, 
the mere appearance on the horizon fly- 
ing a license -flag was enough to bring a 
wireless- company tug scurrying out to 
assist the newcomer into a desirable 
berth ; but in these evil days of cold 
boilers and rusting paint -work, the ar- 
rival upon the scene of a freshly -inked 
certificate occasions no great enthusiasm 
anywhere. 

From this it is not necessarily to be 
inferred, however, that the newly - 
arrived operator need despair of getting 
an assignment. Owing to the fact that 
but few radio operators stay in the com- 
mercial game for more than two or 
three years, there cannot but be open- 
ings for newcomers. Under present 
conditions, it is true, these openings are 
comparatively rather far between ; and 
therefore the inexperienced operator liv- 
ing in the country or in an inland city 
should not come to a coastal shipping 
port to look for employment without 
being prepared to wait from three to six 
months for an assignment. There is 
little use, on the other hand, in filing an 
application for employment with any of 
the wireless service companies before 
actually coming to one of the cities 
where these companies are located ; 

openings almost always come so unex- 
pectedly and must be filled so quickly 
that no operator can be made use of 
who can not be immediately reached by 
telephone and who can not be aboard 
ship and ready to go to sea, if necessary, 
two or three hours after receiving his 
assignment. 

Upon coming to a coastal city to get 
a ship, the operator had best at once 
join any commercial operators' associ- 
ation that may be functioning in the 
port. Not only will this bring him into 
closer relations with other operators, 
but it also will enable him to obtain 
much valuable information and assist- 
ance, including tips as to where the 
prospects for an assignment are most 
favorable. The addresses of the oper- 
ators' associations may be obtained from 
almost any experienced operator or from 
the wireless schools. 

After looking up the associations, if 
there are any in the port, the operator 

will next go to the officers of the various 
companies that employ or assign radio 
operators and file an application for em- 
ployment with as many concerns as will 
accept it. There are one or two com- 
panies that will not at present accept 
applications from operators without pre- 
vious commercial experience, but the 
most will. 

It should be understood that even 
when the steamship companies own their 
radio equipment outright, they generally 
have one of the wireless companies to 
furnish them with operators ; and there- 
fore it is to these wireless companies or 
"radio service companies," as they are 
sometimes called, that the operator must 

ploy all their operators through the wire- 
less companies, taking a fairly equal 
number from the Ship Owners' Radio 
Service, the Radio Corporation of 
America, and the Independent Wire- 
less Telegraph Company. 

On the Pacific coast, the chief sea- 
port is San Francisco. A great many 
more radio operators are shipped here 
than in any other western port, not 
only on vessels running coastwise, but 
also on ships sailing to distant foreign 
ports. Seattle is also an important sea- 
port ; and a good many operators are 
shipped here on vessels sailing to Alaska. 
During the war, a few operators were 
picked up every week at Portland, Ore., 

1 KW. Tube Set on S. S. "H. F. Alexander." is also equipped with %KW. spark set. Tube 
Set Radiates 19 Amperes on 2100 Meters. 

go for an assignment -not to the steam- 
ship people. 

An exception to this rule is seen oc- 
casionally, however : sometimes an old 
operator will apply for employment di- 
rectly to some steamship company, in 
whose offices he happens to be ac- 
quainted ; and once in a while a captain 
will insist upon bringing his own ex- 
perienced operator aboard of whatever 
ship he is in command. Generally 
speaking, it is best to get all assignments 
through the radio service companies and 
not to change from one service company 
to another unless the operator feels 
pretty sure that it is to his advantage to 
do so. 

Like the private steamship companies, 
the United States Shipping Board em- 

and at San Pedro (Los Angeles) ; but 
since the slump in shipping, the em- 
ployment of operators in these two ports 
has almost entirely ceased. 

So much of the off -shore shipping on 
the Pacific coast is getting into the hands 
of Japanese concerns using Japanese ships 
that all our western ports are becoming 
seriously affected by it ; and this of 
course also means decreasing prospects 
for radio operator employment. 

The Radio Corporation of America 
maintains small division offices at San 
Pedro and Portland ; the Ship Owners' 
Radio Service, the Radio Corporation, 
and the Independent -Wireless Tele- 
graph Company, at Seattle; and at San 
Francisco in addition to these three are 
the Federal Telegraph Company (Poul- 
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sen arc) and the Gray & Danielson 
Manufacturing Company. This last 
named concern supplies operators for a 
large number of ships equipped with 
privately -owned synchronous spark sets. 

On the Atlantic coast, New York, as 
almost every one is aware, is by far the 
greatest seaport, with New Orleans, 
Norfolk, Boston, Baltimore, Philadel- 
phia and Savannah of subordinate im- 
portance, about in the order named. 
There are seven companies in New 
York employing radio operators, one or 
two less in New Orleans, and three in 
each of the remaining ports. A certain 
number of operators are employed also 
on steamers plying the Great Lakes, the 
principal lake ports presumably being 
Chicago and Cleveland. 

After the operator has filed his appli- 
cations with all the wireless companies 
that have offices in the port where he 
has established himself, there is little 
that he can do but wait. It is advisable, 
in the case of the operator who has 
come to the city from some outside 
point, to stay in a hotel in or near the 
down -town district, so as to be close at 
hand when something turns up. A com- 
fortable hotel room will cost about $30 
a month in the Pacific coast ports and 
from $40 to $45 on the Atlantic side. 
Restaurant meals will cost about $45 a 
month on either coast ; thus, with inci- 
dentals, the cost of living in the large 
seaport cities may be figured at from 
$80 to $100 a month -though it is true 
that a good many operators when they 
are "on the beach" manage to get along 
with a good deal less than this amount. 

The inexperienced operator should, 
as a rule, accept the first assignment that 
is offered him. Even though the berth 
offered him be on a small and undesir- 
able vessel, it is not politic for him to 
refuse any opportunity to break in. 
During the war some flippant young- 
sters bumptiously demanded that they 
be assigned only to "big Shipping Board 
ships !" and, in a few instances, they got 
away with it ; but this sort of thing does 
not happen today. 

At the same time, the operator, whe- 
ther he be cabbage -green or a barnacle - 
crusted shellback, may rightfully, and 
should, refuse a certain sort of assign- 
ment that has been foisted upon some 
unfortunate ones lately - the "no- 
return- transportation" job, this meaning 
that the operator may be dumped ashore 
three thousand miles from the place 
where he started and left to get back 
home as best he can. 

More explicitly, this is an assignment 
that is sometimes offered on large cargo 
or passenger steamships which are going 
to make a voyage to some foreign port, 
the shipping articles reading that the 
officers and crew agree to go on the ship 
to such foreign countries as the articles 
specify, and thence back to "any Ameri- 
can port." As a rule, off -shore shipping 

RADIO for JANUARY, 1923 
articles contain a clause providing that 
if the ship fails to return to the port 
from which she originally sailed, the 
officers and crew (or at least the offi- 
cers) are to be furnished railroad trans- 
portation back to the place where they 
signed on ; but in the no- return -trans- 
portation articles, there is no such clause 
inserted. A good many ships sailing 
from the Pacific coast for European 
ports return to the Atlantic coast and tie 
up there, and likewise some ships sail 
from the Atlantic coast to the Pacific 
and stay in the Pacific ; whereupon the 
officers and crews discover that the only 
way they can get back home is by 
making a transcontinental railroad trip 
costing, with sleeper- and meals, more 
than $170.00. 

There are of course a great many 
cases in which the ship does return to 
the port where the crew are signed on ; 
and therefore the operator, before defi- 
nitely refusing such an assignment, 
should try to ascertain what probability 
there is of the vessel eventually return- 
ing to the port. This can usually be 
pretty well determined by asking the 
captain of the ship, or by inquiring at 
the office of the company by which the 
vessel is owned or operated. The radio 
operator who pays attention to the 
movement of off -shore shipping will 
quickly learn to estimate what the 
chances are either way. 

In the case of the Shipping Board 
ships, the operator may sign the "Any 
American Port" articles with entire 
safety. The officials of the Shipping 
Board have always been very consider- 
ate in their dealings with their oper- 
ators, and if one is discharged at a dis- 
tant point, they always see to it that he 
gets another ship back to his home port. 
The Shipping Board Ships' articles al- 
most always specify a return to the 
report of signing on. 

Where it is pretty certain that the 
ship is not going to return to the port 
of departure, the inexperienced operator 
should not be deceived by any verbal 
promises of return transportation ; unless 
an agreement to that effect is down in 
black and white on the ship's articles 
he may be sure that no transportation 
will be forthcoming. 

I happen to know of a crew being 
inveigled into signing on a ship at San 
Francisco through similar promises ; and 
after making a voyage to Europe, the 
vessel went to Norfolk, Va., where she 
was decommissioned -and the officers 
and crew were denied their promised 
transportation. 

Dismayed at the exorbitant railroad 
fares facing them, eight of the ship's 
complement jointly purchased a dilapi- 
dated second -hand Ford, and started 
cross -country for San Francisco. This 
was more than six months ago ; and 
none of them have arrived yet. We 
have a letter from the ship's cook, how- 

ever, who was a member of the trans- 
continental touring party, saying that 
pieces of the lizzie are scattered all 
along the road from Norfolk to St. 
Louis, where, in crossing over a bridge, 
most of the engine fell down into the 
Mississippi river, and the auto was 
necessarily abandoned. According to his 
epistle, the cook is at present shacking 
with the Indians in Oklahoma and hopes 
to get to Frisco some time this fall, pro- 
vided he has good luck in dodging the 
railroad brakies. 

The only way to get fair shipping 
agreements is by refusing to sign bad 
ones. 

CONDUCT ABOARD SHIP 

AFTER weathering the wait for an 
àssignment, and with his feet safely 

on a good ship's deck, the holder of a 
fresh and crinkly license is at last fairly 
on the way to become a commercial 
radio operator. I say become, because 
it requires, at the least, one year's ex- 
perience at sea to make of the average 
young landman a good seaworthy brass- 
pounder ; and some who have been sail- 
ing a good deal longer than a year can 
not yet be considered as such. 

The young operator going aboard his 
first ship is almost always ignorant of 
shipboard discipline, etiquette, and cus- 
toms; and unless he is observing and 
prudent he is very liable to do some- 
thing that will bring him into disfavor 
with the captain and the other officers. 
The best general advice that can be 
given the beginner, therefore, is con- 
densed here into three admonitions: 
First, stay in your own quarters ; second, 
keep an intelligent eye on all the others ; 
and third, adhere to a Scotch -like sparse- 
ness of speech until you are sure that 
you can open your mouth without put- 
ting your foot in it. 

The first impression of the operator 
going to sea for the first time is often 
of a mortifying condescension and some- 
times even a cold disregard, not always 
expressed but nevertheless sensible, in 
the bearing toward him of the other 
officers of the vessel. This half -con- 
temptuous attitude of his fellow officers 
is galling to the finely -strung youth who 
does not know that he is suffering for 
the asinine actions of some of his scuttle 
brained predecessors. So many small 
calibred ninnies with commercial oper- 
ators' licenses- though not entitled to 
them -have made downright fools of 
themselves aboard ship that it has ac- 
tually come to be so that every new - 
radio operator is looked askance upon 
until he absolutely proves himself wor- 
thy of esteem. As soon as he shows, 
however, that he is of the right sort and 
entitled to . respect, he is at once ac- 
corded it. 

The commonest and the worst fault 
among radio operators is the practice of 

Continued on page 5o 
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Á Portable Radio Receiver 
By D. B. McCown 

This constructional article describes the set which was built by the author, who is 

assistant radio inspector at San Francisco, for use with a 32 -volt d.c. power supply such 
as is found in many country homes. Necessary changes for 6 -volt supply are also given. 

ALTHOUGH the title may appear 
somewhat out of place in mid- 

winter, it is thought that many readers 
will be interested in constructing a re- 
ceiver which will function well as a 
portable sett, and which, when com- 
pleted, will also be very handy to use 
at the home station, during the time the 
inclement weather prevents the owner 
from going afield. Although primarily 
designed as a portable receiver, equally 
good results will be obtained as a sta- 
tionary apparatus, and, indeed, the 
whole instrument cannot be said to be 
portable, in the fullest sense of the 
word, as it is rather larger than the 
usual run of portable equipments. 

The instrument is designed to func- 
tion over a wavelength range of approx- 
imately 140 to 5000 meters, minimum 
and maximum limits, the extreme ranges 
being well outside the usual ranges 
needed for a short wave receiver, which 
generally goes from about 180 to 650 
or 700 meters. Inductive coupling is 
used, owing to its undoubted greater 
efficiency, selectivity, and freedom from 

coil only is connected in the circuit, 
without additional loading. The vario- 
meter, which ordinarily acts as a tickler, 
here fills the function of a plate tuning 
element. This idea, which is decidedly 
novel, was suggested to the writer by 
W. W. Lindsay, Jr., 6ZF, and has 
proven very satisfactory. 

The original instrument, as built, was 
intended to connect direct to the 32 volt 
farm lighting system, where it was pro- 
posed to use the apparatus most of the 
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time, the 32 volt d.c. supply being avail- 
able in many country homes where no 
commercial power supply is available. 
For the benefit of those desiring to use 
a 6 volt supply, the complete circuit is 
shown in Fig. 3, where the necessary 
differences from the original circuit, 
Fig. 1, are indicated. Western Electric 
vacuum tubes were employed in this in- 
strument, owing to their wide limits of 
filament current. Due to their "hard- 
ness," no critical adjustment of the de- 

l/v- 7/2 
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Fig. I. 

-32 4100 -400 +32 

Complete Diagram Showing 32 -volt Filament Supply 

tector plate potential will be found 
necessary. These tubes were purchased 
on the open market, and are, respec- 
tively, VT -1 for detector, and first stage 
amplifier, and VT -2 for the second 
stage. By means of the 32 volt system 
of lighting filaments, and the insertion 
of proper series resistances, one filament 
rheostat served to control all the tubes. 
Furthermore, owing to the voltage drop 
across the resistances in series, the 
proper "C," or negative potential was 
thus impressed on the grids of the am- 
plifier tubes, which obviated the need of 
external bias batteries. If the 6 volt 
lighting system is used it will be neces- 
sary to add dry cells, of the potential Front View of Portable Radio Receiver 

bothersome interference due to impulse 
excitation of the antenna, which in all 
single coil apparatus gives a signal, even 
when detuned, from a nearby station. 
Tickler feedback for regeneration is 
used, and a shunt condenser provided 
for tuning the secondary, while a series 
capacity is inserted in the antenna cir- 
cuit, for the purpose of making the 
necessary resonance adjustments in 
there. No doubt there is some loss 
introduced by the addition of the sec- 
ondary shunt condenser, but it is not 
great enough to do serious damage, nor 
to greatly weaken the received signal. 
For extremely short waves a simple 
"tuned plate" regeneration system is 
employed, as the secondary coupling Rear View of Portable Radio Receiver 
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shown, to insure correct operation of 
the tubes, as may be noted in the grid 
circuits of the amplifier in Fig. 3. 

CONSTRUCTION AND GENERAL DETAILS 

The primary inductance is wound on 
the primary tube of a standard Remler 
vario- coupler. This consists of a litz 
winding, of 20 -38 silk covered Litz. 
Start / in. from the panel end of the 
primary tube of the vario- coupler, and 
wind 12 turns, in a double bank wind- 
ing. Take off a tap here, by looping up 
about 6 in. of the wire, and winding it 
with thread, and proceed winding 21 
more turns, in a 3 -layer bank winding. 
Nov take off another tap, as before, and 
proceed, winding 28 turns in a 4 -bank 
winding, tap it, wind 40 more turns 
in a 4 -bank winding, and wind 48 more 
turns also in a 4 -bank winding. Now 
wind 60 turns in a 5 -bank winding, and 
the last 80 turns in a 6- layer -bank 
winding, and the coil is finished. It 
may be painted with collodion, or, what 
is better, a coating of bakelite varnish 
may be given it, which will effectually 
fasten the wire into place. 

The coupling coil of the vario- coupler 
should now be wound (of course it is 
understood that the original winding on 
the primary and coupling coil were re- 
moved before starting any winding at 
all) . The coupling coil should be wound 
with about 9 turns on each side, or a 
total of 18 turns of No. 26 DSC wire. 
This should be fastened in place by var- 
nish, like the primary. As stated above, 
this coupling coil serves as a secondary 
alone on very short waves. Connections 
will be taken off of it, through the bear- 
ings, in the usual manner for this type 
of moving coil, i.e. from the coil ends 
to the bearing shafts, thence through 
the springs, to the terminals on the sta- 
tionary portion of the instrument. 

The secondary coil is wound on a 
short section of bakelite tubing, as 
shown in Fig. 4. Here we have a piece 
of bakelite tubing, with / in. wall, of 
the dimensions shown on the drawing, 
wound with the complete secondary 
winding, or as it should be more cor- 
rectly called, the secondary loading, as 
it loads the circuit in addition to the 
coupling coil. One end of this bakelite 
tube is turned down, with a shoulder, 
as indicated, and is fitted to the end of 
a Remler variometer. It will be found 
that this type of variometer presents a 
short cylindrical section at the sides of 
the stators, which can be used effectively 
to house the end of the inductance. The 
tubing may be fastened in to the end of 
the variometer either by bakelite cement 
or by a couple of small metal pins, which 
go through both the variometer and in- 
ductance coil, as shown in Fig. 4. Care 
should be taken to see that the vario- 
meter turns freely after the tube is in 
place, as a complete 180 degree rotation 
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of the variometer is necessary in opera- 
tion. 

The inductance itself consists of 18 
turns of litz, of the same kind used in 
the primary, double -bank wound, and 
tapped at this point. The next tap is 
taken off, after 33 turns are wound on, 
in a 3- layer -bank winding; then 64 
turns are put on in a 4- layer -bank 
winding, and finally 100 turns are 
wound on, in a 5- layer -bank winding. 
This gives four taps available, but 
actually, the first tap on the cylindrical 
secondary coil connects to the second 
point on the inductance switch, and so 
on. This apparent error is due to the 
fact that the first point on the induc- 
tance switch connects with the coupling 
coil only, the rest of the secondary in- 
ductance being cut out. 

While the use of litz wire is recom- 
mended, it is usually hard to get, and 
practically the same results can be ob- 
tained with No. 24 DCC wire. 

The series (primary) condenser is of 
.001 mfd. maximum capacity, approxi- 
mately. No particular make is recom- 
mended, as there are plenty of satis- 
factory variable condensers available on 
the market. The same can be said of 
the secondary condenser, except that it 
is only of .0005 mfd. maximum capa- 
city. The grid condenser, shown in 
Fig. 1, is of ordinary fixed type, of 
approximately .00025 mfd. capacity. 
It must be shunted with a grid leak of 
approximately .5 megohms for best re- 
sults, althought the actual value depends 
somewhat on the tubes used for detector, 
and it may be necessary to use a 1 

megohm leak here, instead. This leak 
may be of any standard type, also, pro- 
vided it is sealed to prevent changes due 
to the moisture in the air. The con- 
denser across the telephones or output 
known as the "bridging condenser" 
must be of high capacity, approximately 
.005, mfd. or more, as if too low the set 
positively will not oscillate. The 
bridging condenser need not be variable, 
or even adjustable, although sometimes 
better results can be obtained, if varia- 
tions of say .0005 mfd. steps can be pro- 
vided, as slightly different values may 
be found the best on different wave- 
lengths. 

The input transformers between the 
tubes are the standard R. C. type, 
UV -712, audio frequency. These are 
not shown in the picture, as it was de- 
sired to show the mountings of the fila- 
ment resistances, rather than the trans- 
formers, which are a standard article. 
They are mounted on the rear of the 
amplifier panel, on a frame, or sub -base. 
Ordinary transformers of other types 
would doubtless also give satisfaction. 

The amplifier end of the panel is 
fitted with four jacks, set two in each 
lower corner. These, as in any ampli- 
fier, are arranged to permit the inser- 
tion of the head -set plug into either 

the detector, the first, or second 
stage amplifier. There are two jacks 
provided in the output of the last tube, 
connected in series. This arrangement 
is provided so that a pair of telephones 
and a loud speaker may be plugged in at 
the same time, without disturbing 
either. These jacks may be of any 
commercial type. The writer used 
Western Electric, type 118. 

Little need be said about the arrange- 
ment of the filament circuit for the six 
volt supply. This is the conventional 
method in every case. For the 32 volt 
supply, several important changes are 
needed, an d apparent departures from 
common practice. The VT -1 tube 
draws 1.1 amperes, while the VT -2 re- 
quires 1.35 amperes for optimum opera- 
tion., The tubes' life will be greatly 
lowered if either is overloaded, even 
a small fraction of an ampere. Thus, 
it is not practicable to connect these 
tubes in series, in the ordinary manner. 
The details of the filament circuit are 
shown in Fig. 2. The VT -1 detector 
tube is shunted by a 22 ohm resistance, 
and between this and the VT -1, 1st 
stage, two 1.7 ohm resistances are con- 
nected, both in series, while another 22 
ohm shunt resistance is connected across 
the 1st stage tube. In series with that, 
two resistances, of 3.5 ohms each are 
then connected, and thence to the VT -2 
which is the 2nd stage tube. The full 
current flows through the VT -2 tube, 
while the 22 ohm resistances in shunt to 
the VT -1 tubes pass enough current so 
that just 1.1 amperes flow through 
them when 1.3 amperes flow through 
the filament of the VT -2. This is a 
little lower than the full current that 
may be used on the VT -2, but sufficient 
emission will be obtained from the fila- 
ment for ordinary operation, together 
with a greatly increased tube life. An 
ordinary variable series resistance is also 
provided, to cut down the filament cur- 
rent, when a freshly charged battery is 
connected to the circuit. The two 1.7 
ohm resistances are the so- called "bias" 
resistances, and there is sufficient poten- 
tial drop across them to impress the 
optimum potential on the grid of the 
VT -1 amplifier. The 3.5 ohm resistors 
perform the same function for the 
VT -2: It is, of course, very important 
that the transformer leads be taken off 
at the proper points, A and B, as shown, 
or the function of these resistors will be 
defeated. A 1.5 ampere fuse is pro- 
vided, in series with the input of the 
filament circuit, which will blow if any- 
thing happens to be open, or shorted, 
which may save burning out tubes. A 
General Radio six ohm filament rhea - 
stat was used for control. The series 
resistors are mounted on the bakelite 
shelf that supports the tube sockets, 
brass rods, threaded at each end, being 
used for the actual supporting members. 
These are screwed into equidistant 
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Fig. 4. Secondary Circuit Details 
1st Tap- 140 -350 meters. 18 turns double banked 
2nd Tap -174 -420 meters, 33 turns 3 layer banked 
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PRIMARY COIL 
1st Tap -12 turns double 
2nd Tap -21 turns 3 layer 
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4th Tap -40 turns 4 layer 
5th Tap-48 turns 4 layer 
6th Tap -60 turns 5 layer 
7th Tap -80 turns 6 layer 

Total 289 turns 
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holes along the shelf, with nuts and 
washers on the ends, which hold the 
resistors firmly in place. The resistance 
units are the standard Ward -Leonard 
type, and are of known and permanently 
adjusted value. Being covered with 
vitreous enamel, they are not subject to 
changes from oxidation and other de- 
terioration that might be encountered in 
the common types. 

The use of No. 14 soft -drawn cop- 
per wire is recommended, and each wire 
should be covered with the form of 
empire cloth tubing sold as "spaghetti," 
which will insure efficient and satisfac- 
tory insulation between all parts. This 
size wire is large enough for the fila- 
ment circuits, of which the maximum 
current is about 1.34 amperes. The 
use of resin, or resin cored solder is 
advised for all connections, and it must 
be used if litz wire is used on the in- 
ductances, as any form of paste will 
corrode the fine wires and render the 
set inoperative. 

It is desirable, although not essential, 
to carefully shield the whole apparatus. 
The author used the "Somerville" dials 
on the variable condensers. These, 
being insulated from the shafts and 
being of metal, can be easily grounded 
by means of a small spring, and they 
will then form a fairly effective shield 
from the effect of the so- called "body - 
capacity," while tuning. If the maker 
wishes to go to the trouble, a thin sheet 
of copper may be fastened to the back 
of the panel, care being taken to cut it 
out wherever it would come into con- 
tact with any live part of the circuit, 
and then ground this shield. For most 
effective shielding, in addition to the 
above, a copper "box" could be made up, 
with two compartments. One compart- 
ment houses the primary, primary con- 
denser and coupling coil, and the other 
compartment the secondary and tickler. 
still another compartment may also be 
provided for the amplifier, although it 
will hardly be found necessary. 

The mounting of the parts is well 
shown in the pictures, especially that 
showing the back view of the outfit. 
The variable condensers are mounted on 
the bottom of the panel, and the induc- 
tances, with their respective switches, 
on the top. The tickler and coupling 
variation is mounted between these two. 
The amplifier and detector tubes are 
mounted, as shown, on a small Bake- 
lite socket, in the rear of the panel, 
which is secured thereto by screws which 
are let into the front of the panel, and 
pass through holes drilled for them into 
tapped holes in the shelf. A piece of 
angle brass would doubtless be a 
stronger support. Two brass strips, 
properly bent, are fastened with machine 
screws to the end of the secondary in- 
ductance tube, and support the same at 
the proper distance from the panel. The 

Continued on page 82 
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A Non.vTechnca1 Tanz on Filters 
This simple explanation of the use of inductance and capacity in eliminating undesired 
circuits is so good that it is reprinted from "Western Electric News" with but few 
changes. After getting the idea in the rough the amateur transmitter will better under- 
stand the how and why of the coils and condensers in his set. 

EVERYBOD.Y is more or less fami- 
liar with filters for removing solid 

matter from liquids. Perhaps the best 
known is the cheese cloth bag with 
which the housewife separates the seeds 
and pulp from the fruit juices of which 
she expects to make the winter's supply 
of jellies. Those who were at some 
time students of chemistry are ac- 
quainted with the filter papers -a sort 
of a blotting paper -used in the labora- 
tories for straining and purifying chemi- 
cal concoctions. But an electrical filter 
is something quite different even though 
it is used for straining "juice." 

We, who have been enjoying radio, 
know that it is only enjoyable when the 
extraneous noises have been "tuned out" 
or strained out of the circuit. The 
"tuned circuit" used for this purpose is 
a kind of rudimentary filter but, as will 
be seen later, it does not have the same 
valuable properties as the complex elec- 
trical structure to which the name "fil- 
ter" has been given. The filter, which 
is the invention of Dr. G. A. Campbell, 
research engineer of the American Tele- 
phone and Telegraph Company, is one 
of the most extraordinary of modern 
electrical devices. The tuned circuit 
is composed of a coil and a condenser 
which, for radio purposes, are both valu- 
able. Current passing through this coil 
creates in its neighborhood a magnetic 
field, such as we have often seen pic- 
tured by means of lines of force. To 
set up the field requires energy, and as 
energy cannot be introduced in to any 
region all at once, but requires some 
time, this action of the coil causes it to 
have a retarding effect on the current, 
just like the inertia of a solid mass. 
The name inductance has been given to 
this property of the coil. 

The faster we try to set up a current 
through the coil the greater is the re- 
tarding effect which finally means that 
those currents that alternate slowly may 
be but little retarded or diminished, 
while those that alternate rapidly are 
retarded in proportion to the speed of 
alternation or frequency. 

A condenser acts in a kind of re- 
verse manner to an inductance. It also 
stores up energy, but in a different form 
and its action is such that it permits 
high frequency currents to flow through 
it readily while it offers greater and 
greater impedance to lower and lower 
frequencies. Its action in this respect 
is measured by its capacity, the greater 
the capacity the more readily it passes 
alternating currents. And, of course, it 

is the action of these parts on alternating 
currents that we are interested in be- 
cause as is well known it is the alter- 
nating currents that carry sounds and 
also radio signals and the "carrier" 
messages. 

A special feature of the actions of 
coils and of condensers is that the re- 
tarding effect of the coil is positive and 
that of the condenser negative. This 
is the same thing as ascribing to the 
condenser an accelerating effect as 
against the retarding effect of the coil. 
The opposite nature of the two effects 
permits them to be combined so as to 
neutralize each other at one chosen fre- 
quency and in this way we get the well 
known effect of resonance. 

Now, if we have a circuit as shown 
in Fig. 1, over which four different tones 
are being received at as many different 
frequencies, by placing a "tuned cir- 
cuit" across this circuit as shown in Fig. 
2, composed of inductance and capacity 
tuned to the right frequency, by which 
we mean that the inductance and capa- 
city effects balance or neutralize each 
other at that frequency, we will get rid 
of one tone as it will be completely ab- 
sorbed in the tuned circuit. By adding 
another tuned circuit as shown in Fig. 
3, another tone can be eliminated. And 
by adding another tuned circuit as 
shown in Fig. 4, we will get rid of an- 
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other tone. But, in so doing it is quite 
probable that the fourth tone may al- 
most be eliminated, becoming so faint 
as to be hardly audible. For this rea- 
son the filter was developed. 

Filters are made of inductance coils 
and condensers as the "tuned circuit" 
is; but they are arranged differently, and 
instead of picking out or passing along 
a number of single frequencies it selects 
or rejects a whole continuous band of 
them of any desired range at once. 

There are, generally speaking, four 
kinds of filters in common use at the 
present time, the low pass filter which 
passes low frequency currents, rejecting 
the high frequency currents ; the high 
pass filter which passes the high fre- 
quencies, rejecting the low with the 
line, as shown in Fig. 6. A condenser 
so placed offers a very high impedance 
or resistance to the low frequencies, but 
as the frequency of the current increases 
the impedance falls off. The inductance 
coils are placed across the line and ab- 
sorb the low frequency currents, but 
not the high frequencies. These actions 
allow the currents of high frequency to 
pass through the circuit unhindered 
while the currents of low frequency are 
choked off. 

The band pass filter is a filter which 
will pass a certain band of frequencies. 
Which is to say that if we wish to pass 
frequencies from 30,000 to 60,000 cy- 
cles only, then the filter must be de- 
signed to reject from 0 to 30,000 cycles 
and all above 60,000 cycles. Such a 
filter may be made with inductance and 
capacity in series with the line and in- 
ductance and capacity in parallel across 
the line. A band pass filter may be 
regarded as a combination of the low 
pass and high pass filter, in fact, to look 
at Fig. 7, one could almost say that the 
diagram for the low pass filter had been 
superimposed upon that of the high pass 
filter. We know from our discussion of 
high and low pass filters that the in- 
ductance in the line will retard, or 
choke off the high frequency currents, 
and that condensers in the line will re- 
tard the low frequency currents. So also 
the inductance across the line will ab- 
sorb the low frequency currents and the 
condenser across the line will absorb the 
high frequency currents, combining these 
effects we see at once that very low and 
very high frequencies cannot pass 
through, but at a point in between the 
effects become balanced and currents of 
intermediate frequencies can flow. 

Continued on page 6o 
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Crystal Detectors and Telephone Receivers 
By Ellery W. Stone 

This constitutes the seventh and eigth assignments in the correspondence course on 

Elementary Radio being conducted by the Extension Division of the University of 
California. Previous assignments, questions and the supplementary data which make 
up the course may be secured by enrolling with the Extension Division, 301 California 
Hall, Berkeley, Calif. 

IN the first and subsequent assignments 
we learned that radio frequencies are 

those which are above 10,000 cycles per 
second, the upper limit of audibility. 
The current which is generated at a 
radiophone transmitting station tuned to 
360 meters has a frequency of 833,333 
cycles per second. This means that the 
emitted radio wave has the same fre- 
quency, and the potential which this 
wave induces in the receiving antenna 
at some distant point also has the same 
frequency. 

Since the current in the receiving an- 
tenna has the same frequency as the 
potential which causes it to flow, it fol- 
lows that we are confronted with the 
problem of reducing this frequency of 
833,333 cycles per. second in the receiv- 
ing set to a frequency which the ear can 
detect. In all radio receiving circuits, 
the device which effects this reduction 
in frequency from a radio to an audible 
one is termed the dectector. 

We have previously learned that a 
transmitter employing the vacuum tube 
as the source of oscillations radiates un- 
damped waves, i.e., waves which are not 
diminished in amplitude, each wave 
having the same height as the one pre- 
ceding it. This is because the antenna 
of such a transmitting station is kept 
constantly charged with an electrical 
potential. With a spark transmitter 
such as that used for radiotelegraphy 
the antenna is charged with an alternat- 
ing potential at the rate of about 1000 
times per second. This means that be- 
tween the crests or peaks of this alter- 
nating potential which charges the con- 
denser, the oscillations in the antenna 
come to rest before the condenser is 
again charged. Such oscillations are 
called damped oscillations and the waves 
which they .radiate are similar to the 
damped antenna oscillations which gen- 
erate them, and are called damped 
waves. See Fig. 23. 

Each set' of damped waves which is 
radiated from the antenna is called a 
train of waves. The frequency of these 
wave trains is the same as the number 
of charges which the aerial receives in 
one second. Since in one complete cycle 
of alternating current, the condenser re- 
ceives two charges -first in one direc- 
tion and then in the opposite -the train 
frequency is twice the alternating cur- 
rent frequency. Most spark transmitters 
use 500 cycle current to charge the con- 

denser or aerial so that the wave train 
frequency is 1000 per second. 

In damped wave radiotelegraphic 
transmission, there are thus two fre- 
quencies, the audio frequency of the 
wave trains, which is twice the frequen- 
cy of the alternating potential used to 
charge the condenser, and the radio fre- 
quency of the waves within each train. 
The latter frequency depends, as we 
learned in the third assignment, on the 
capacity and inductance of the condenser 
or antenna circuit. 

In undamped wave or C. W. telegra- 
phic transmission, there is but one fre- 
quency, that of the radio waves. Since 
these waves are not damped out, there is 
one wave train emitted for each depres- 
sion of the telegraph key. In undamped 
wave telephone transmission, we again 
have two frequencies, that of the radio 
waves and that of the audio frequency 
sound waves (of the human voice, mu- 
sic, etc.) which modulate them. 

Thus, undamped waves may also be 
broken up into wave trains. In the 
case of telephone transmission, these 
wave trains have the same frequencies 
as those of the voice or of music which 
actuate the telephone transmitter. C. W. 
telegraphic waves may also be broken up 
into wave trains by means of a buzzer 
or a rotary "make and break" device 
called the chopper. Such transmission 
is called I. C. W. or interrupted C. W. 
transmission. 

You should bear in mind, however, 
that with spark or damped wave trans- 
mission, there is actually an interval of 
time between wave trains when no cur- 
rent is flowing in the antenna. During 
this interval, of course, no waves are 
radiated. With I. C. W. and telephone 
transmission, however, there is always 
current flowing in the antenna but it is 
increased and decreased into groups or 
trains according to the audio frequencies 
which are superimposed on it. 

In telephone reception, we desire to 
make audible the train frequency since 
this is the frequency which corresponds 
to the voice or musical frequency at the 
transmitting station. The detector, 
then, must separate the radio wave or 
carrier frequency, as it is called, and the 
audio train frequency, making the latter 
audible. The detector performs the 
same function in telegraphic reception, 
making audible the spark or train fre- 
quency. 

19 

CRYSTAL DETECTORS 

The crystal detector was not the first 
detector employed in radio reception 
but it has been in use since 1906 and is 

the simplest type of detector in use to- 
day. Practically speaking, there are 
but two types of detectors now em- 
ployed -the crystal and the vacuum 
tube. The crystal detector is inexpen- 
sive to construct and to operate, and 
consequently constitutes the type of de- 
tector which the beginner or novice in 
radio usually employs. 

The operation of the crystal detector 
is based on the fact that it will rectify 
small alternating currents- that is to 
say, it will pass considerably more cur- 
rent through it in one direction than 
in the opposite direction. A perfect rec- 
tifier is one which will permit current 
to flow through it in one direction only, 
allowing absolutely no current to pass 
through it in the opposite direction. 

In our consideration of crystal de- 
tectors, we shall assume, for the sake 
of simplicity, that they are perfect rec- 
tifiers, although this is rarely the case. 

In Fig. 26 and in subsequent figures, 
we observed that the crystal detector is 

always connected in series with the tun- 
ing device, either an inductance or a 

variable condenser, and a small fixed 
condenser, usually with a capacity of 
.001 mf. Across the fixed condenser is 

shunted the telephone receivers. 
Fig. 45 represents a damped wave 

train, the potential of which is impressed 
across the crystal detector. The posi- 
tive potential is represented by the rising 
and falling line above the horizontal 
zero voltage line, and the negative po- 
tential by the rising and falling line 
below the zero axis. When this poten- 
tial is impressed across the detector in 
one direction, a current will flow 
through the detector. When the poten- 
tial is reversed in polarity, however, the 
rectifying property of the detector will 
not permit a current to flow, so that 
we may say that the lower half of the 
current cycles is wiped out, as shown 
in Fig. 46. 

Since the current in Fig. 46 is now 
entirely above the zero axis, it will be 
seen to be direct current inasmuch as it 
flows in but one direction. Such direct 
current, however, is not steady but 
varies in amplitude and is called a pul- 
sating direct current. 

These pulsations, of course, occur at 
intervals of radio frequency and hence 
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are not audible in the telephone re- 
ceivers. Since direct current cannot 
flow through a condenser -hence the 
name stopping condenser -these direct 
current pulsations build up a charge on 
the condenser which slowly leaks 
through the telephone receivers. This 
discharge current assumes the form 
shown in Fig. 47, which is similar to a 
line drawn touching the peaks of the 
pulsations of Fig. 46. Such a curve is 
said to constitute the envelope of the 
current curve shown in Fig. 46. 

It will thus be seen that from the 
train of alternating current waves of 
radio frequency shown in Fig. 45, we 
obtain first the direct current pulsations 
of radio frequency shown in Fig 46, and 
finally the direct current pulsation dis- 
charges of the condenser, shown in Fig. 
47, which are of audio frequency. Each 

F/b.9s 

Fig. 45. 
Fig. 46. 
Fig. 47. 
Fig. 48. 
Fig. 49. 
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discharge current pulsation produces a 
click in the telephone receivers. Since 
we will have one response of the tele- 
phone receiver for each wave train, we 
have thus reduced the radio frequency 
current to the audio frequency of the 
wave trains -a reduction in frequency 
which, as we learned in the first part of 
this assignment, must be effected in 
order to make the received current 
audible. 

Figs. 45, 46 and 47 represent the rec- 
tification of a train of waves as sent out 
by a spark telegraphic transmitter. Fig. 
48 represents the form of wave radiated 
by a radiophone transmitter when the 
sound "o" as in "low" is pronounced 
into it. As previously stated, the addi- 
tion of the audio or voice frequency to 
the radio carrier frequency results in a 
series of trains but there is no appre- 
ciable interval when there is not some 
current flowing. 

Fig. 49 represents the radio frequency 
current shown in Fig. 48 after it has 
been rectified, has charged the stopping 
condenser, and is being discharged into 
the telephone receivers. It is this dis- 
charge current, the envelope of the cur- 
rent above the zero axis of Fig. 48, 
which reproduces the sound "o" in the 
telephone receivers. 
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There are several types of crystal 
detectors in use. All of them, of course, 
possess the property of unilateral con- 
ductivity, i.e., they permit current to 
pass through them in one direction only. 
It is this property which makes them 
rectifiers. One of the most common 
crystals is galena -a sulphide of lead. 
It is silver gray in color, is easily shat- 
tered, and breaks into cubically shaped 
pieces. 

Other crystals -in less common use - 
are the elements silicon, tellurium, 
boron, and arsenic, and sulphuric com- 
pounds of the elements iron ( iron py- 
rites and markasite), copper and iron 
(bornite and chalcopyrite) and molyb- 
denum (molybdenite). Certain oxides 
are also in use, namely -those of zinc 
(zincite), copper (cuprite), and lead 
( cerussite). The latter compound was 
widely used in the marine commercial 
receivers of the Marconi Wireless Tele- 
graph Company and the Radio Corpora- 
tion of America before they were re- 
placed by vacuum tube receivers. 

The crystals are generally mounted 
in metal cups, being retained therein by 
set screws or by a solder of low fusing 
temperature such as Wood's metal. If 
high temperatures are applied to crystals 
in mounting them, they are apt to lose 
their sensitiveness, i.e., their property of 
rectification. A fine contact, such as 
the point of a spring -brass or steel wire, 
is arranged to bear on the exposed sur- 
face of the crystal. The wire, or the 
crystal, or both, are mounted so as to be 
moved with respect to each other, since 
all points on the surface of the crystal 
are not sensitive. A careful search must 
therefore be made to ascertain the most 
favorable position of the wire for best 
results. 

Occasionally, another sharpened crys- 
tal is substituted for the wire, and we 
find zincite being used with either bor- 
nite or chalcopyrite. Such a combina- 
tion detector has the trade name of 
perikon detector. Similarly, arsenic 
compounds are often used in combina- 
tion with silicon. 

The perikon detector is very satis- 
factory, since a firm pressure can be 
maintained on the crystals. This obvi- 
ates the possibility of losing a sensitive 
point by jarring. Further, it happens 
that almost any position of the perikon 
detector is sensitive so that very little 
difficulty is experienced in securing an 
efficient adjustment. For this reason, 
practically all the crystal detectors on 
the sets manufactured by the General 
Electric Company for the Radio Cor- 
poration of America employ the perikon 
detector. Most of the crystal detectors 
were invented by C. W. Pickard of the 
Wireless Specialty Apparatus Company 
and the patents covering them are con- 
trolled by that company. Fig. 50 iIlus- 
trates a common type of crystal detector. 

In operating a crystal detector, either 
before or after the tuning adjustment 
has been made, a careful search of the 
crystal should be made with the movable 
member -whether it be a wire, as in 

the case of the galena detector, or an- 
other crystal as in the case of the perikon 
detector -in order that the most sensi- 
tive position may be located. 

Referring to Fig. 29 or Fig. 35, the 
complete operation of crystal detector 
reception, then, is as follows : 

The incoming radio wave induces a 

potential at the terminals of the receiv- 
ing antenna -ground circuit and a cur- 
rent of the same frequency flows therein. 
This current is brought to a maximum 
value by tuning this circuit to resonance 
with the impressed frequency. The 
tuning is effected with either the induc- 
tance or the variable condenser, or with 
both. The current in the antenna - 
ground circuit flows. through the prim- 

Fig. 50. Common Types of Crystal Detectors 

ary inductance of the receiving trans- 
former and induces a potential across 
the terminals of the secondary. This 
potential is brought to a maximum 
across the terminals of the secondary 
circuit variable condenser by tuning the 
secondary circuit to resonance with the 
frequency of the induced potential. 
Practically, the same potential which 
exists across the secondary variable con- 
denser is impressed across the crystal de- 
tector, which, due to its property of rec- 
tification, permits a series of direct cur- 
rent pulsations to charge the stopping 
condenser. The relatively slow dis- 
charge of the stopping condenser through 
the telephone receivers produces a click 
or response in the telephone receiver for 
each wave train. 

A number of efficient receivers em- 
ploying the crystal detector are on the 
market -notably the Aeriola Jr., the 
General Electric Type AR -1300, and 
the Wireless Specialty Type AR -1375 
sets of the Radio Corporation, and the 
Everyman set of the De Forest Corn - 
pany. The latter set employs the galena 
detector while the others use the 
perikon. 

While the vacuum tube is a much 
more efficient and sensitive detector, it 
is more expensive and more difficult to 
operate, and for this reason most be- 
ginners purchase sets which employ the 
crystal detector. 

Continued on Page 64 
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A Radio Frequency Amplifier 
By Robert Kerrigan 

The amateur interested in building a radio frequency amplifier set embodying standard 
practice with radio frequency transformers will here find a number of valuable sug- 
gestions as to constructional details. This constitutes the entry winning the fourth 
prize in the radio frequency amplifier contest recently conducted by the publishers. 

IN the design of this amplifier, flexi- 
bility was the foremost feature. The 

plug and jack arrangement incorporated 
in this set makes it possible to use the 
detector circuit alone, or with radio or 
audio frequency amplification, without 
departing from the efficiency of the set. 

By a study of the diagram it will be 
noted that by placing the plug in the 
jack on the extreme left, the detector 
is connected to the tuner in the usual 
manner, provided the phone plug (on 
the amateur's headset) is in the next to 
the last jack from the right Moving 
the last mentioned plug to the right 
gives one stage of audio frequency am- 
plification. These are the only two 
jacks that are used by the phones. 
Moving the plug attached to the flexi- 
ble cord on the panel to the second and 
third jacks from the left, gives one and 
two stages of radio frequency amplifi- 
cation. By placing the phone plug in 
the correct position the set may be oper- 
ated with or without the one stage of 
audio frequency amplification. 

During the experiments carried out 
this was found to be the best combina- 
tion for all practical work. 

It must be noted that the jacks of the 
radio amplifier should be placed in the 
secondary circuit of the transformer. 

The audio frequency circuit is the same 
as usual. 

Music will be found to be much 
cleaver when using the radio frequency 
amplifier, provided the audio frequency 
circuit is not overloaded. 

Front View of Set as Constructed by Author 

Five watt power tubes have been 
found to be well suited to audio fre- 
quency amplification and the plate po- 
tential may be somewhat higher than 
usual, provided the transformers are 
well made. 

A word in regard to the tubes used 
in the radio frequency circuit will not 
be amiss. A tube of small internal 
capacity should be selected. Best re- 
sults are obtained with AP amplifier 
tubes, although the Radiotrons work 
fairly well. A Western Electric V2 
was tried as a matter of experiment, 
with poor results. 

Provision is made to make the set re- 
generative if desired. A variometer 
may be connected to the posts at the top 
of the panel. This forms the plate cir- 
cuit of the detector and these posts 
should be shorted if not used. It would 

Rear View of Set 
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be advisable to move these posts to the 
right and place two more to the left so 
a variometer may be inserted in the 
grid of the detector tube. 

A variometer was taken and the 
series connection between the stator and 
rotor removed, leaving two separate 
coils, one to revolve within the other. 
The two leads from the rotor were 
connected to the plate binding posts of 
the detector and those of the stator con- 
nected ,in series with the grid of the 
first amplifier. This method has a strong 
feedback, but the plate coil of the detec- 
tor has a tendency to pick up nearby 
signals, as it is coupled to the antenna 
circuit. All regeneration should be con- 
fined to the detector circuit for best 
results, therefore, this method is not as 
efficient as the first mentioned. 

Far better results are obtained from 
telegraphic stations than from the 
broadcasting stations, when using radio 
frequency amplification. 

All apparatus is mounted on a formica 
panel 3/16 in. x 8 in. x 16 in. The 
tube sockets and transformers are 
mounted on a sub -panel 3/16 in. x 4 in. 
x 14 in. and held to the panel by two 
6/32 oval head machine screws. 

The radio frequency transformers 
are made by the Radio Instrument Co. 
and are mounted behind their respective 
tubes, keeping the grid circuits as short 
as possible. These transformers are 
made to cover various bands of wave- 
lengths, and fit into small pin sockets so 
they may readily be. changed. /The 
posts on the sockets are inverted so they 
protrude to the under side of the sub- 
panel. This serves to hold them in 
place and makes for short leads, which 
are made on the under side with the 
exception of two. 

The grid condenser may be made by 
clamping two pieces of copper foil whose 
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active surfaces measure 5/8 in. x 172 in. 
between two pieces of bakelite ; mica is 
used as the dielectric. 

Only 'centers are shown in the draw- 
ing of the panel as the others will vary 
with the type of apparatus used. The 
peep holes for the tubes are drilled with 
a one -inch drill. Windows may be in- 
serted, or perforated screen placed be- 
hind the panel. This may be held in 
place by small pins forced into holes 
drilled at the back. 

Referring to the picture, the binding 
posts at the middle left are for connec- 
tion to the tuner, which is of the single 
circuit type. Those just opposite at the 
right are for additional audio frequency 
amplification if desired. Those at the 
lower left are for connection to the "B" 
battery of about 80 volts for the am- 
plifiers. 

It has been found best to use a separ- 
ate "B" battery for the detector tube. 
This is contained in the cabinet and 
controlled by a seven -point switch. 
Space is left between each contact to 
prevent shorting the battery. 

The "A" battery connections are at 
the lower right, while those at the top 
are for the plate variometer. In wiring, 
it is best to wire all filament connec- 
tions first. It will be noted that the 
filament rheostat in the audio frequency 
amplifier is in the negative leg, which 
places a bias on the grid. All others 
are in the positive leg. 

Use at least No. 14 wire in making 
connections and keep each lead as 
straight as possible. All wiring should 
be confined as much as possible to their 
respective tubes, being careful to keep 
the radio frequency leads from the de- 
tector circuit and this in turn kept 
away from the audio frequency circuit. 

As little flux as possible should be 
used and should be cleaned off if it hap- 
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pens to splatter. Giving no heed to 
this may result in high resistance leaks 
between various parts of the set and 
lower its efficiency. Special care should 
be taken to see that the flux does not get 
in the insulation on the jacks. 

Using this set at San Francisco with 
the bell wires for an antenna KUY at 
El Monte is distinctly heard. Using a 
3 -ft. sq. loop no difficulty is had in re- 
ceiving from Sunnyvale, San Jose and 
Los Altos radiophones. When local 
stations are having their two-minute in- 
termission, Stockton and Sacramento 
are heard on this loop. Tuning with a 
loop is extremely sharp and one should 
not expect results at the start. The 
author is well satisfied with this set and 
believes that anyone building it will be 
equally satisfied. 

Harold Hamm discovers that a suit of mail, 
when properly grounded, reduces body 

capacity effects to a minimum. 
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"Wildcat Builds a Tuner 11 

By Sewell Peaslee Wright 
Just as a sugar -coated pill goes down easier than the non -camouflaged bitter dose, so 

does a narrative "kink" sometimes get by better than the plain practical directions. 
This tale deals with soldering taps onto contact points and mounting a variable con- 
denser without a template. 

<< I i U W L I N G oscillators!" ex- 
1n1 claimed "Sparks" McAllister 

as he eased into young Wildcat's shack. 
"What's this I see before me ?" 

Before this momentous question is 

answered, I must leave you in suspense, 
dear reader, while I describe these 
characters who have burst so suddenly 
into our quietude. 

"Sparks" got his name -but why go 
into that ? You know how fellows 
nicknamed "Sparks" get their monicker, 
don't you ? If not, frame your license 
and get a job pounding brass and you'll 
find out pronto. "Sparks" McAllister 
was old enough to have the beginning of 
a bald spot, and to call the younger fel- 
lows "son" and get by with it ; but 
plenty young enough to sit up till 2:30 
a.m. to clear his hook. Twelve years 
of radio and some eight years of mar- 
ried life (although this latter is entirely 
aside from the subject) had given Sparks 
a lot of experience. 

"Wildcat" was so dubbed because he 
had a trick of jazzing his rotary gap 
motor rheostat when he was signing off 
so that his spark gave a wild, quavering 
screech on the final "Dah- de -dah." He 
was, as you will surmise from this little 
peculiarity, much younger than Sparks, 
both in years and radio experience. Now 
let us rush back to where we left them, 
three paragraphs back. 

Sparks waited for a reply, but got 
only a few muttered growls that 
sounded suspiciously naughty as "Wild- 
cat" messed with a soldering iron that 
seemed to be always too hot or too cold, 
a coil of wire solder that was possessed 
of a devil, and a flood of soldering paste 
that was inundating the panel of a new 
set that Wildcat was trying to hook up. 

Finally, desisting for a minute while 
the iron was heating for another at- 
tack, Wildcat kicked a chair towards his 
visitor and mopped a fevered brow with 
a handkerchief that was a bit soiled with 
soldering paste and battery acid. 

"Dog -gone thing's a perfect mess!" 
he said, with a disgusted wave of his 
hand toward the set. "Such a cramped 
position to work in, soldering those taps 
onto the contact -points !" 

Sparks glanced over the layout and 
grinned. 

"Why don't you solder the taps onto 
the contact -point screws before you put 
the coil and the contacts in place? Lot 
easier !" he concluded. 

"Gee! Could do that, couldn't'you ?" 
said Wildcat after a second's consider- 
ation. "I never thought of that !" 

"You're not the only one!" grinned 

Sparks, filling a blackened old briar 
that smelled, to high heaven. "There's 
not one in ten that thinks to do that ; 

somehow the way you were doing it 
seems the natural way." 

Wildcat unscrewed the contacts and 
grasped one of the tiny screws in, a pair 
of heavy pliers in such a way that the 
head was flush with one side of the jaws, 
being careful not to apply pressure 
enough to injure the threads. Then he 
laid the pliers on the table, the head of 
the screw up, and soldered the contact 
in an instant, holding the wire tap with 
a pair of heavy tweezers, to prevent the 
conducted heat from burning his hands. 

"Good idea!' he told Sparks, who 
lounged in a tip -tilted chair, his feet on 
the operating table, and his pipe fuming 
and gurgling happily away. Sparks 
merely grunted contentedly, and 
watched Wildcat finish the soldering 
job. 

"The next thing," announced Wild- 
cat "is to mount this infernal con- 
denser. The panel is all drilled, but 
of course I didn't have any template, 
and I know the confounded holes won't 
fit right. They never do." 

He inserted the shaft of the condenser 
through its hole, and turned the con- 
denser around till the holes for the 
mounting screws coincided with those 
drilled in the panel for the screws -or, 
more properly speaking, he tried to 
make them coincide. 

"I knew it !" he exclaimed. "Never 
knew it to fail ! Two screws fit O.K., 
but the third is about a sixteenth off !" 

He muttered something under his 
breath that he never learned in Sunday 
school, and then said resignedly: 

"As per usual, I'll have to mount it 
with two screws, cut off the head of the 
third one and mount it with a bit of glue 
in the counter -sunk hole for appear- 
ance's sake!" 

"Son, I can't figure for the life of me 
how a lad as bright as you would pull 
such a fool trick," drawled Sparks .ex- 
asperatingly, as he blew a suffocating 
cloud of pungent smoke in the general 
direction of his friend. 

Wildcat snorted. "I suppose you 
know how to do it better ?" he inquired 
sarcastically. 

McAllister nodded contentedly. Any- 
thing you want to know, son, ask 
daddy!" he invited. "Anything at all!" 
he added as an afterthought. 

Wildcat let fly a burnt out tube, 
which Sparks dodged neatly, the bulb 
hreakina with a, sharp "pop" as it struck 
the wall. 

"The fine art of mounting a V C;" 
commenced Sparks in the didactic tones 
of a college prof, "is very, very simple - 
when you know how! The first thing 
to do is to get a heavy piece of card- 
board- something like this, but not 
quite so soiled, if possible" he continued, 
picking up a piece of medium -weight 
bristol board from the littered floor of 
the "shack." 

"We than take a sharp pointed pen- 
cil, and, twirling it back and forth, 
make a small hole in the cardboard- 
thusly !" and he suited the action to the 
word. "The hole is just large enough 
to receive the staff of the condenser - 
should be a tight fit. We then take 
some paint, or other similar sub - 
stance"-he dipped the tip of his finger 
into a small can of black shellac that 
was standing on the table- "and care- 
fully smear the face of the post which 
is drilled and threaded to receive the 
mounting screw, repeating this action 
until the three posts are prepared -so- 
fashion !" 

He held up the condenser for Wild- 
cat's inspection as though he were ad- 
dressing a class. 

"We then insert the staff of the con- 
denser in the hole previously made for 
it," he continued, illustrating each step, 
"continuing this action till the mounting 
posts come firmly in contact with the 
cardboard, each one leaving its imprint. 
Care should be taken to see that these 
marks are not blurred in any way. 

"The cardboard is then carefully re- 
moved, and on it we observe three tiny 
black rings, the centers of which show 
perfectly the size and exact location of 
the mounting screw holes." Use it as 
a template, and -there you are !" and 
Sparks spun 'the card onto the table. 

"So darn simple!" said Wildcat won- 
deringly. "I wonder why I didn't 
think of it ?" 

Sparks carefully re -lit, his pipe, which 
had gone out during his "lecture," and 
rose to depart. 

"I just dropped in to tell you to be 
sure to be at the next radio club meet- 
ing" said he. "I am 'going to make a 
talk that I am sure will interest you." 

"What on ?" asked his friend. 
Sparks made preparations to depart 

hurriedly. 
"I'm going to speak on `Things Little 

Boys Should Know About Radio !' " he 
exclaimed, and ducked out through the 
door just in time, chuckling to himself 
at the string of expletives that trailed 
bluely through the open door of the 
"shack." 
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"And 
Wherein Remarks 

AND it come to pass that even a year 
wherein the broadcasters cometh 

into power runneth its course, and the 
Christmas season cometh and goeth. 
Yea, the New Year loometh ahead, that 
season wherein the sons of men maketh 
divers resolutions, and sweareth all 
manners of "Wills" and "Wonts." As 
the poet who hath long since gone be- 
fore putteth it : "Liveth there a man 
with soul so dead who never to himself 
hath said : `I quit!' " And the answer 
thereto is "No!" 

And so it came to pass that in a cer- 
tain District wherein much CW war - 
bleth in the stilly night a ham who hath 
many years of radio to his credit (or, as 
the broadcasters haveth it, to his dis- 
credit) becometh restless. He burneth 
out two 5- watters in a week, and instead 
of being thankful that they beareth not 
a 50 -watt rating, he sweareth many 
things, and he sweareth just plain 
swearing also. He droppeth a V C on 
the floor, and he jammeth thereby the 
plates ; and let him who hath tried it re- 
late unto you the uselessness of trying to 
straighten them. He windeth a coil, 
and lo, the wire slippeth from one end, 
and cometh loose even unto the extent 
of sliding from the coil. He mounteth a 
tickler coil, and getteth the connection 
right the first time, which is too much ! 

He covereth up his apparatus with a 
cloth ; he selleth his storage battery, and 
he sayeth unto all and sundry, I have 
sworn off of radio! And his wife re- 
joiceth exceedingly in the statement, 
and thinketh unto herself, What cometh 
next ? And all this three days before 
New Years Day actually arriveth. 

And on the second day before the 
first day of the year he readeth in the 
evening, and taketh joy in the fact that 
his ears feeleth not the pressure of the 
receivers. He rubbeth the corns on his 
external auricular apparatus with ten- 
derness, and he thinketh, Lo, soon will 
these callouses be gone, and I shall be 
as other men. Yet somehow the 
thought bringeth him no great joy. 

Ten o'clock cometh, and lo, it is the 
bed -hour of their neighbors, and of all 
good people. Yet he feeleth not sleepy, 
for hath he not been a member of the 
fraternity of Boiled Owls ? Hath he 
not observed the coming of Aurora and 
her pink and gold host many a morning, 
tapping an arcing key the while ? Yet, 
since these things were indeed of the 
past, he putteth them aside, and goeth 
into his chamber, and maketh himself 
ready for bed. Yet sleep cometh not. 

An auto passeth, and its driver maketh 
a perfect "R" with his horn as he warn - 
eth a belated pedestrian of his coming. 
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It Came To Pass-- - 
on New Years Radio Resolutions Run Rot 

B y Sewell Peaslee Wright 
The radiator hisseth and sizzleth, and 
his aching ears striveth to make Con- 
tinental thereof. The arc -light on the 
corner flickereth unsteadily, and he 
trieth to read as one readeth the blinker 
light. But the arc -light sendeth only 
"A- a- a- a- a -a -a -" over and over again, 
and he tireth of the sport. And finally 
he falleth asleep and dreameth that he 
heareth that D X station in the nth. 
district that he had tried for so long, 
and that he heareth it with exceeding 
loudness. And lo, he waketh, and it is 
the intermittent alarm of his Big Ben. 
And he saith unto himself things which 
are not fitting, except, mayhap, in times 
of great stress. He getteth up unwill- 
ingly, and it improveth not his temper 
when he thinketh that the day is Sun- 
day, and he can sleep as long as he 
chooseth ; for what careth one for sleep 
after one is half dressed ? 

And so all day he loungeth around, 
and he getteth in his own way, and that 
of his wife also. He findeth no interest 
in books, and the latest issue of . Snappy 
Stories intrigueth him not. He fixeth 
the dripping faucet in the bath room, 
and putteth up a shelf, but time still 
hangeth heavily upon his hands. He 
writeth to three friends and to his 
brother, and it boreth him to extinction. 
And so the day weareth away. 

Sunday night cometh clear and cold. 
The heavens glisteneth in the cold 
bright light of the moon, and not even 
one cloud marreth the beauty thereof. 
The aerial wires cutteth black and sharp 
across the radiance, and the ham looketh 
out of the window and croaketh, like 
the raven, "Never more !" 

He falleth victim to the spell of the 
moon, and as he looketh, a vision cometh 
unto him. The hands of Time turneth 
backward, and lo, it is a year ago! 
Twelve o'clock on the night before New 
Years ! The ether hums and buzzes 
and roars and whines and whistles and 
pipes in the headset with the notes of 
many stations. And the burden of the 
message that filleth the great arch of 
the heavens is "Happy New Year, 
O M!" 

Our ham shaketh himself guiltily, 
and pulleth down the shade for such 
things are forever behind him. 

He aideth his wife in making fudge, 
and eateth much thereof, but it maketh 
him not happy. He playeth solitary, 
and slingeth the cards across the room 
in disgust. His pipe tasteth abominably, 
and cigarettes burneth with an aroma 
like unto that of a blacksmith's shop. 
Yet, withal, he goeth not to bed at the 
appointed hour ; rather he paceth the 
floor restlessly, and looketh frequently 

at his watch. And it was near the 
hour of twelve! 

And suddenly our hero slammeth 
himself out of the house, and openeth 
the garage. He lifteth up the floor- 
board of his car, and worketh wonders 
with a pair of pliers and a wrench. Lo, 
he lifteth out the battery, and taketh it 
into the house with much grunting, 
for the weight thereof was considerable. 

Up in the operating room, or, as he 
calleth it, "the shack," he worketh fever- 
ishly. The dust cover he trampleth 
under foot without a thought. The 
two 'remaining 5- watters he hooketh up, 
and he filleth the jars of his rectifier. 
He throweth the aerial switch, and it 
giveth him a thrill such as cometh but 
few times in a lifetime, for that which 
was lost is found ! 

The 5- watters lighteth up in compe- 
tition with the detector and two step ; 
the phones presseth familiarly on the 
calloused ears. He twirleth a dial and 
adjusteth a rheostat, and looketh once 
more at his watch. And the hour 
thereof was twelve. 

Suddenly the diaframs waketh into 
new life ; they vibrate to the whistles of 
a dozen stations : "Happy New Year, 
O M !" Our hero smileth happily, yea, 
a smile that passéth all understanding 
spreadeth itself over his features. Al- 
most it seemeth that there shineth a 
drop of brightness in each eye, as he 
reacheth for his own key: 

"Happy New Year, O M !" 
* * 

And the moral thereof is this : Don't 
do it -it's no use ! 

NATIONAL RADIO WEEK 
Everybody is asked to boost radio during 

National Radio Week, Dec. 23 -30. The pur- 
pose is to intensify interest in radio, not 
alone in broadcasting but also in amateur 
operation. To do this every present owner 
of a receiving set is urged to talk nothing 
but radio during the week, to invite his 
friends to his home to listen in, and to en- 
thuse them with the enjoyment possible from 
a radio set. 

The broadcasting stations are planning to 
put on especially good programs throughout 
the entire period. The newspapers will be 
given lots of good copy for publication. The 
dealers will have special displays and ad- 
vertising. The movement is national in 
scope and is intended to be an annual affair. 

Concert fans and amateur operators alike 
can easily interest their friends in listening 
to the broadcasts. There are millions of 
people who are curious to hear a radio con- 
cert and will jump at the chance. But while 
you have the boys there don't forget to show 
them that the real kick in the game comes 
from the code messages. Get a stack of code 
cards and pass them around among the 
novices so that they, too, may realize the 
importance of code messages. Every broad- 
cast listener is a possible amateur trans- 
mitter. Convert him while interest is being 
stimulated by National Radio Week. 
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The Radium Bulb 
By Albert Lippinpool 

Frequently a radio experimenter has an idea, too difficult to materialize in present fact, 
but pregnant with future possibilities. Rather than forget it entirely he puts it into 
fiction. Such a possible accomplishment is suggested by the author of this story. After 
reading it you will wonder- whether2 u UH ! Here comes the toreador." 11 said someone in the crowd of 

students. "Hello, Art. How's the old 
electrons shootin' today, huh ? Sit 
down here a minute, can't you ?" 

"I'm just simply lovely, Dan. - 
Hello, everybody. Got a great inven- 
tion under way now." Art laid a blue- 
print and slide rule on the warm stone 
steps of the Chemistry Building, blinked 
behind his shell- rimmed glasses, and lit 
a cigarette. "See that blue -print ? 

That's it. That's going to r- r- r- revolu- 
tionize the whole business! That's going 
to make Marconi, Steinmetz, and the 
rest of the old gang look like a bunch 
of oil cans. If we can only put these 
here high - frequency, 
calibrated milkbuckets 
on the market for less 
than the siwash Elec- 
tric Company sells 
them, we'll clean up 
a fortune." Art 
coughed, flicked the 
ashes from his cigar- 
ette in a business -like 
way, and wagged his 
finger at the crowd, 
as he finished his 
speech solemnly: Gen- 
tlemen, since you are 
all my friends, I'll sell 
you the first shares in 
my new company at 
two mills each !" 

One of the fellows 
yelled, "Oh, Arthur ! 

You devil !" and threw 
a "Jones' Calculus" 
at the "great inven- 
tor." Others followed 
the example, and the "master mind" 
grabbed his blue -print and slide rule, 
and departed. He shouted, "So long, 
gents. See you later," over his shoul- 
der, limped into the maw of the dark, 
brick building and was swallowed for 
the day. 

The storage battery of the college 
radio set had run down a degree or so, 
and Art's hair had two good curls 
across the top, under the telephone head- 
set, when, with his blue eyes watching 
an ammeter, slowly he turned the han- 
dle of a rheostat. Gradually the meter - 
pointer leaned over to the right -up to 
30 milli -amperes. Then, suddenly, it 
bounced back to zero again. "Ohhh !" 
groaned Art, "that's not as good as yes- 
terday's ! And another good bulb 
burned up. That's the fifth one that's 
gone this week. Now,. if I were in the 

Signal Corps again, all I'd have to do 
would be to dig into the barrel and pull 
out another tube ; but when you have to 
fork over five pesos at every lick, it 
isn't so pleasant." Art found his hand 
fingering a piece of paper on the black 
laboratory table. The blue -print. He 
looked down at it, and set his mouth. 
"It's tubes, it is, by heck, it's tubes, 
tubes, tu- Oh, damn the tubes !" 

"Dot iss a rare old English dialect 
you use, Art'ur. Wot's de trouble ?" 
said a rough voice from the doorway of 
the little room. 

"Oh, Professor Geiger ! I beg your 
pardon - eh, why, I just blew out 
another tube, professor. I'm afraid I'll 
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donic, and yet compassionate, as he 
walked away. He had had "little 
schemes" himself, when he was Arthur's 
age. 

Art turned to watch him go. A light 
in the corridor, just outside the room, 
silhouetted the professor's figure in the 
doorway. His hands clasped behind his 
hunched form, his head shaking skepti- 
cally, he turned into the hall and lum- 
bered away, leaving a dying echo of 
footsteps in the room. 

Then, for the first time, Art lost his 
confidence in his little secret scheme. 
Arthur knew from experience that what 
Professor Geiger thought was generally 
right. And now the professor seemed to 

doubt Art's capability 
of developing a better 
tube than those al- 
ready on the market. 

The young man's 
head nodded and his 
gaze went back to the 
bench. A calendar 
proclaimed that this 
day was Tuesday, the 
fourteenth day of No- 
vember. Underneath 
the numerals was a 
scribbled note. Arthur 
bent over and read, 
"Bulb due today - Monasch Laborato- 
ries." ,. 

"Well," he thought, 
"today's the day. If 
they only don't get too 
curious about what 
they are making. But 
then, the Monasch 
Laboratories manufac- 

ture all kinds of freak apparatus. All 
the profs. send their orders there, and, 
after all, there's no special reason why 
they should give my invention any more 
attention than is necessary. Prof. 
Geiger said he thought they were an 
honest company, too, and what he 
thinks is generally right." And then, 
as though to taunt Arthur once more, 
his memory recalled the professor's dis- 
trustful attitude when he had left the 
room. 

It was not until he returned home, 
that evening, that Arthur could drive 
from his mind the picture of the old 
professor doubtfully shaking his head in 
the doorway. But when Art found a 
box, from the Monasch Laboratories, 
waiting at the house for him, Professor 
Geiger was forgotten. The young 

Continued on tage 86 

He was watching the set and listening to the humming in 

go bankrupt if I keep on experi- 
menting." 

"Ah, my boy, you're too anxious," 
and the professor came under the drop- 
light and placed a hand on Art's shoul- 
der as he regarded the apparatus with 
him. "You try to reach around de 
world wit' a one -tube set, and den you 
wonder why de bulbs blow out. Too 
anxious, too anxious - Wot's dis, my 
boy ?" Professor Geiger looked through 
the lower lenses of his spectacles and 
pointed to the blue -print. 

"Oh, that. Eh- that's just a little 
scheme I'm working on ; bulb for im- 
proving receiving apparatus. - Say, 
Prof. Geiger. When do we have our 
next examination ?" and Arthur pushed 
the blue -print into a folder, hastily, 

"Vy, next Monday, Art'ur." Pro- 
fessor Geiger made a smile, faintly sar- 

the phones. 

www.americanradiohistory.com

www.americanradiohistory.com


26 

AN INTERESTING A.C. -C.W. 
STATION 

By LYNDON F. SEEFRED, 6EB 

This station consists of a 10 watt 
a.c. -C. W. transmitter and has been 
in operation since February, 1922, when 
the spark set was dismantled. Using 
700 V., 70 milliamperes on the anodes 
and 8 V. on the filaments, of two 
Cunningham 5 watt tubes, the radia- 
tion is 1.5 amperes (thermo -couple). 
The power is furnished from a 200 watt 
Acme transformer. The meters are, 
from left to right, 0 -15 V. Somerville, 
0 -500 milliampere Somerville, 0 -5 
thermo- couple Jewell. The rheostats 
are General Radio, 2 ohms -2.5 am- 

peres each. A two -point switch is used 

for connecting the volt meter on the fila- 

ments of each tube. Two double - 

spaced Wireless Shop C. W. transmit- 
ting variable condensers are connected 

6EB's Station 

to the inductance, one around the grid 

coil and the other around the plate 

coil. The antenna and ground coil is 

set between the other two, and all are 

wound on a 4 -in. bakelite tube, the wire 

being No. 14 soft drawn copper. A 

small Dubilier mica condenser of .002 

mfd. is used for a grid condenser and 

two 5000 ohms Radio Corporation grid 

leaks shunted around it with a key in 

series which is a heavy silver point 

Mesco telegraph key. 

For filter, a couple of home -made 
audio frequency chokes are 'used in con- 
junction with two old condensers that 
were used when spark sets were the 
"worm's shoulders." One is a Dubilier 
:01 mfd. 21,000 V. 1 k.w. mica con- 

denser and the other is of the "oil- dielec- 

tric" type which consists of 52 12 in. x 
14 in. No. 18 aluminum plates separated 
3% in. in 32 gallons of Magnet trans- 
former oil. 

RADIO for JANUARY, 1923 

@y 
.TO00 5000W 

10-Watt A.C.-C.W. 

At the right of the transmitter is 
seen an ancient crystal receiver which 
is calibrated from a General Radio 
wavemeter for tuning the transmitter. 
On the right of this is seen a modified 
C. R. -5 receiver with one stage of A. F. 
amplification and Baldwin fones. The 
antenna is an L type, 50 ft. high, 45 ft. 
between 15 ft. spreaders, 51 ft. leads, 
and 4 wires -7 strands of No. 22 cop- 
per wire in each. No countrepoise is 
used. Just the water pipe and some 
metal buried in the ground. 

The best distance the above C. W. 
transmitter has been heard and worked 
was 6ZAC at Hawaii, 2100 miles 
air -line from Los Angeles. The 
next best distance was when operator 
6AX of Oakland copied me very qsa 
while he was aboard the KKEI, 350 
miles southeast of Unimak Pass (1700 
miles northwest of San Francisco) or 
2,050 miles from here. Others worked 
(shown in brackets) or heard by are: 
5ME, Dallas, Texas; 6th district too 
numerous ; 7NA and (7D P) , Portland, 
Oregon; (7TH), Walla Walla, Wash- 
ington ; 7SG, Aberdeen, Washington; 
Canadians - 9BP, Ex -5AX, Prince 

1/ 4 fyiv Aa11v7/747 

/YO/P/- 
Ppe - Fi'/fer G^a..7414Pse. 
Gounrl 7G-/oSS 77ofBS 

TinFoi/ Bx /o" 

AF 
Choke 

2 

Circuit at 6EB 

Rupert, B. C., and 9BD, Vancouver, 
B. C. ; twice by 9AHC, Ellendale, N. 
Dakota; (9ZAF) and 9DTM, Denver, 
Colorado; 9PS, Wichita, Kansas; 9FK, 
Clinton, Iowa; 9AON, Clayton, Mis- 
souri ; 9DR, Minneapolis, Minnesota; 
(9XAQ), Boulder, Colorado; 9AMI, 
Mason City, Iowa; and Mr. John Berg, 
Jr., at Pierre, So. Dakota. All the 
above was verified by my log book and 
I wish to say right here that it is much 
more of a pleasure to know that your 
set was really heard at these places 
rather than believe every card you re- 
ceive, like some fellows do. I have 
kept a steady log book since the winter 
of 1913, starting in the radio game the 
winter of 1908, , and answer all long - 
distance cards. I hope others will get 
the habit also. The hook -up of the 
transmitter is shown below. 

In 'conclusion, I would like to state 
the transmitter and receiver are all 
home -made with the exception of stan- 
dard parts, and they were purchased 
through the prompt and courteous serv- 
ice of Mr. Fred Cristian, Electric 
Lighting Supply Company, 216 W. 3rd 
Street, Los Angeles. 
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Five Watt A. C. C. W. Circuit at 6E21. 

With the above a.c. -C. W. circuit on one 5 -watt tube, I have "QSO" -6ZAC, 9DR, 9PS, Canadian 
4BV, 5XD, 9AMB, 9BJI, 9DTM, 9ZAF, and heard by 8CZN, 8IB, and by a dozen "9" stations. 

-H. C. SEEFRED 
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A Filament Heating Transformer for 
C. W. Transmitters 

By Chas. K. Fulghum 
Herewith are complete practical instructions whereby the amateur can construct a 
transformer for heating tube filaments with alternating current. Included, also, are 
directions for satisfactory operation. The author has had wide experience in construc- 
tion work and has anticipated the needs of the constructor. 

THE use of alternating current for 
heating the filaments of vacuum 

tubes used in C. W. transmitters, needs 
little or no introduction to the majority 
of experimenters using C. W. transmit- 
ting equipment, and its points of superi- 
ority over other methods of filament 
excitation requires little comment. 

The matter of expense, both initial 
and operating, is of importance to any- 
one using power tubes, and it is certain 
that filament excitation by a.c. is far 
less expensive than any other recognized 
method. Of still greater importance is 
the cost of power tubes, and it has been 
proved beyond question, by theory, re- 
search, and practical operation, that 
there is a material difference in the life 
of tubes excited respectively by direct 
and alternating currents, the tubes show- 
ing longer life in every case being those 
operating with a.c. filament excitation. 
It scarcely falls within the scope of this 
paper to present reasons for this, but 
it should be impressed on the reader 
that the above statement is a well veri- 
fied fact. 

Filament excitation by a.c. is usually 
affected by a small step -down trans- 
former operating from 110 volt, 60 
cycle a.c. power mains. Such a trans- 
former is built with secondaries wound 
for from 10 to 15 per cent greater vol- 
tage than that required by the filaments 
of the tubes to be operated, in order to 
compensate for the voltage drop of the 
wiring. The transformer, which is 
usually equipped with more than one 
secondary winding, especially when 
kenertron rectification is used to supply 
the plate potential for the transmitting 
tubes, may or may not have secondary 
windings developed for filament excita- 
tion purposes. In the latter case, the 
transformer differs in no way from the 
ordinary step -down power transformer, 
but in connecting the transformer to the 
filament circuit a resistance of approxi- 
mately 100 ohms should be shunted 
across the filament terminals and the 
plate and grid returns and high tension 
connections made to the center of this 
resistance. It is obvious that this ar- 
rangement Neill give rise to certain un- 
avoidable losses in the transmitter, and 
when used for phone work, there is some 
difficulty in balancing out the a.c. hum. 

Where the utmost in satisfaction and 
efficiency is to be desired, a transformer 
-with windings developed for filament 
excitation should be used. In such a 

transformer, a tap is taken from the 
mid -point of the secondary winding and 
to this the plate and grid, and high ten- 
sion connections are made. 

It should be mentioned at this point, 
that transformers with high tension 
windings for pre- rectification circuits, 
with filament heating secondaries wound 
on the same core, cannot be recom- 
mended. While such transformers are 
unquestionably a compact arrangement, 
it is decidedly preferable to have separ- 
ate transformers for filament excitation, 
not only as a factor of safety, but be- 
cause of the greater efficiency and better 
regulation to be had with such equip- 
ment. 

í7 

from most dealers in electrical supplies, 
although many times, it is possible to 
find the material wanted in discarded 
transformers. Dealers equipped with 
facilities for cutting laminations will do 
this work for a nominal sum; otherwise, 
the constructor should have the lamina- 
tions cut at a machine or tin shop where 
gate- shears are available. 

The dimensions and number of la- 
minations required are as follows : 304 
pieces, 4 in. x 1 in. ; 200 pieces, 2/ in. 
x 1 in.; 100 pieces, 4 in. x 172 in.; 4 
pieces, 5 in. x 1 in. 

If the steel as obtained from the 
dealer has not been varnished, the con- 
structor should do so before assembling 
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End Elevation 
Fig. 1. General Assembly and Overall D 

The construction of a transformer 
for filament excitation is discussed in 
the following paragraphs. As des - 
scribed, the transformer is designed to 
operate at a primary potential of from 
105 to 115 volts, 60 cycles. The 
secondary potential is 12 volts when 
operating at an output of 150 or 350 
watts according to the type of secondary 
winding employed, two of which are 
described. Since the 50 and 250 watt 
tubes available for experimental pur- 
poses require respectively approximately 
75 and 177 watts for filament excita- 
tion, the constructor can readily ascer- 
tain which type of secondary winding he 
should employ. 

When built to the specifications de- 
scribed, the transformer may be oper- 
ated for extended periods of time with 
the temperature rise not exceeding nor- 
mal, and overloads, not to exceed 25 
per cent of the rated load, may be safely 
handled when the transformer is to be 
operated for a short time only. 

The core is silicon transformer steel 
in laminations approximately .014 in. 
thick. Such' steel is readily obtainable 

Side Elevation 
imensions of Filament Heating Transformer 

the core, by dipping each lamination into 
a thin solution of shellac, and allow it 
to become thoroughly dry. 

From the illustrations it will be 
noted that the shell type core has been 
adapted for this transformer. The 
superior results obtained in practice 
with transformers constructed with this 
type of core, well warrants its use, and 
at the same time it offers less chance of 
setting up stray magnetic fields due to 
leakage from unbalanced, windings. 

The laminations are assembled ac- 
cording to sketches in Fig. 2. These 
illustrate dearly the . relative positions 
of the various laminations and the man - 
ner in which they are stacked. When 
properly assembled, each joint in the 
core will be a perfect lap- joint, allowing 
little or no'magnetic leakage. It should 
be noted that this core assembly pre- 
sents as nearly as possible a practical 
method of obtaining rigid core construc- 
tion, using rectangular laminations, at 
the same time keeping core losses at a 
minimum. 

When completely assembled, the core 
should be clamped together until the 

www.americanradiohistory.com

www.americanradiohistory.com


28 

laminations are tightly compressed, and 
each of the various elements, with the 
exception of the central leg, should be 
bound temporarily with friction tape. 
The central leg, on which the windings 
are placed, should be wrapped with 
several turns of heavy bond paper well 
shellaced, and over this two turns of 
empire cloth, the last turn being held 
in place with shellac. 

The windings for the transformer 
are made in three coils, two secondary 
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Core Dimensions. 
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each layer of wire should be wound a 
turn of paper, and over the last layer 
of wire at least three turns of heavy 
varnished paper. 

The two 150 watt secondary wind- 
ings consist of 30 turns each of copper 
ribbon .02 in. wide. Since the ribbon 
usually come uninsulated, it will be 
necessary to include between each turn 
a continuous winding of empire tape. 
A tap is taken from the 15th turn. 

The 350 watt secondaries are each 

Pirat and Alternate 
Layers of Laminations. 

Second and Alternate 
Layers of Laminations 

350 watt see. 150 nett sec. 

Cross Section of Core with 
windings in Place. 

Fig. 2. Details of Core Assembly for Filament Heating Transformer 

windings and one primary. All of the 
windings should be wound on a man- 
drel of wood, approximately 1 5/8 in. 
square, or of sufficient size to make al- 
lowance for the insulation on the core 
and the taping on the finished coil. 

Since the winding, taping, and insula- 
tion of all the coils is practically the 
same, it is scarcely necessary to detail the 
procedure of the individual coils, a gen- 
eral description of the process applying 
equally well to the construction of each 
coil. 

The coils are wound on the wood 
mandrel over one or two turns of card- 
board, which should be left in the coil 
when the coil is removed from the man- 
drel and taped. Each end of the finished 
coil should be fitted with a cardboard 
form of the same shape and size as the 
end of the coil. These forms are of 
material aid in keeping the coil in shape 
while it is being taped. The taping 
should be done toroidally, that is the 
tape should be passed around the coil 
from end to end, through the center 
and around the outside of the coil. One 
layer of friction tape will suffice if well 
lapped, otherwise two layers should be 
used. The taped coil should be com- 
pleted by giving it a coat of shellac or 
coil varnish and allowing it to become 
thoroughly dry. 

The winding dimensions for the vari- 
ous coils are as follows : 

The primary winding consists of 300 
turns of No. 14 D. C. C. copper wire 
with taps taken from the 260th and 
280th turns. The winding should be in 
15 layers. of 20 turns per layer. Between 

wound with 30 turns of No. 10 D. C. 
C. copper wire, the winding being made 
in layers of 4 turns each, the eighth 
layer requiring but 2 turns. As in the 
150 watt coils, a layer of paper or em- 
pire tape should be wound between 
each layer of wire and a tap should be 
taken from the 15th turn. 

The mountings for the transformer 
consist of the following parts : 2 
brackets with legs, 9 in. x 2/ in. (over- 
all) ; 2 brackets, 772 in. x / in. (over- 
all) ; 4 end plates, 1%. in x 1Y4. in. 
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Terminal Panel Template. 

( over -all) ; 4 tubes, / in x 172 in. 
(over -all) . 

The brackets which support the core 
and clamp it together, are constructed 
from / in. angle iron. Details and di- 
mensions of these brackets and the other 
core mountings are given in Fig 3. 
The end plates are made from strap 
iron and the tubes for supporting the 
panel, from brass tubing having an in- 
ternal diameter of Y4 in. 

The terminal panel is constructed 
from Y2 inch slate or bakelite. If slate 
is used care should be taken to choose a 
piece free from metallic veins. The 
panel template is given in Fig. 3. It 
should here be noted that all holes in 
the panel and mountings are drilled 

inch, except those for the binding 
posts, which should be drilled according 
to the size screw used with the posts. 

For assembly, one end of the core 
should be removed, and the winding 
placed on the central leg in the order 
illustrated *in the sketches in Figs. 1 and 
2. The end of the core is then re- 
placed and the temporary bindings of 
friction tape removed from its parts. 
If the core has been correctly con- 
structed there will be eight extra lamin- 
ations. These laminations are ar- 
ranged on the top and bottom of the 
core over the outside laminations in such 
a manner that when the brackets are 
clamped in place there will be no ends 
of any laminations free. Bolts, 3/16 in., 
4 in. long, are used to clamp the brac- 
kets to the core and to support the panel. 
After the brackets are in place, the 
small end plates should be arranged at 
the ends of the brackets, using bolts, 
3/16 in., 6 in. long, to draw the end 
plates together and keep the brackets 
from spreading. The tubes for sup- 
porting the panel and the panel are put 

.. 

Tube for Panel 
Support. 
4 Req'd. 

End Clamp 
for Core. 
4 Req'd. 

All Boles Except for Binding Posts one fourth inch. 

7 

7 
9 

N 

Core Supporta and Brackets. 
2 OT each required% 

Fig. 3. Miscellaneous Details of Core Support and Panels 
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in place and the bolts tightened until 
the core is held firmly together. 

The transformer and panel are wired 
according to the diagram in Fig. 4. It 
will be noted that the terminals of the 
secondary windings are so arranged that 
the coil can be bridged together when 
desired. 

The completed transformer should be 
tested for core vibration as mentioned 
in one of the following paragraphs, and 
if excessive vibration is found, the vari- 
ous bolts should be tightened until the 
trouble is eliminated. The transformer 
may be finished by giving it a coat of 
enamel or white shellac and allowing it 
to dry in a place free from dust. 

The transformer is connected to the 
transmitting set by connecting the out- 
side terminals of the secondary to the 
filament terminals and the center tap of 

i 

23 

of three sources, i.e., poor transformer 
construction, deficient power supply, or 
inadequate knowledge of the circuit 
phenomena involved when a trans- 
former is used for filament excitation. 

Poor or faulty transformer construc- 
tion usually manifests itself by causing 
an a.c. hum in the transmitted signal, 
especially noticable when the plate sup- 
ply is derived from a motor -generator 
unit. If care is used in winding the 
secondaries of the transformer, and 
especial care taken in the location of the 
central tap so that the potential between 
each terminal of the secondary and the 
central tap is equal, no trouble should be 
had with self -modulation caused by 
variations in the grid potential. 

Another cause of self -modulation fre- 
quently found in practice, indirectly 
traceable to poor transformer construc- '- 12 volts -40 

6 v 6v --> 

105 V 

4 
110 V 115 V 

Q 

b 

- 6 v 6 v 

II- 12 volts ---] 
Fig. 4. Schematic Wiring Diagram of Filament Heating Transformer 

the secondary to the plate and grid and 
high tension returns. If possible, as a 
matter of safety, a circuit should be 
used that will allow the center tap to 
be kept at ground potential, otherwise, 
there is some chance of high frequency 
currents being induced in the primary 
winding which may possibly result in 
a burnt -out transformer. 

Regulation of the secondary voltage 
is provided for to a certain extent by 
the taps in the primary winding, al- 
though their real object is to provide a 
means of adapting the transformer to 
circuits of different voltages. When 
one rheostat is used to regulate the fila- 
ment current, it should be included in 
the power circuit in preference to the 
filament circuit. However, when a 
power modulation circuit for radio- 
phone work is used, it is desirable to 
adjust the filament temperature of the 
modulators and oscillators independently - 

and rheostats in the filament circuits of 
each tube can, in this case, be employed 
to advantage. 

The unsatisfactory results frequently 
met with in practice where transformers 
are used to supply the filament heating 
current, can usually be traced to one 

tion, although eliminable by the proper 
disposition of the transformer with rela- 
tion to the transmitting equipment, is 
caused by minute vibrations of the trans- 
former being conducted to various parts 
of the transmitter, causing slight vibra- 
tions in the wiring or more frequently 
a vibration of the electrodes of the trans- 
mitting tubes. It should, therefore, be 
made a point in construction to see that 
there is little or no chance for vibration 
in the laminations of the core. The 
best method of testing the transformer 
for excessive vibration is by placing it 
on a resonant surface, such as a table- 
top, and noting the intensity of tone 
when a current is passing through it. 
Since, even in the best of transformers, 
there will be a slight hum, it is advisable 
to mount the transformer in such a 
way that there is certainty of no vibra- 
tion reaching the transmitting equip- 
ment. 

Poor power service has caused the ex- 
perimenter more trouble than many of 
them are aware of, and in the majority 
of cases it is impossible to remedy it. 
Complaints to the power company 
rarely if ever effect a change in the 
service. Hence the best thing that can 
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be done, unless one can afford the ex- 
pense of a low- voltage motor -generator 
unit for filament excitation, is to "grin 
and bear it." 

Circuit phenomena are highly in- 
volved technical studies, and few have 
been fully investigated. One, however, 
fairly familiar, although often over- 
looked, is the impedance offered by the 
filament heating winding to the high 
frequency currents flowing in the fila- 
ment circuit. It can readily be under- 
stood how the secondary winding acts 
as a choke to these currents, although in 
many cases little impedance will be 
offered them due to the inherent capacity 
of the secondary winding. However, in 
many cases, shunting a condenser of ap- 
proximately .001 mfd. across each half 
of the secondary winding on either side 
of the central tap, will materially in- 
crease the output of the transmitter. 

BROADCASTING IN BRAZIL 
Steps have been taken for the intro- 

ducing of radio broadcasting in Brazil 
and indications point to a promising fu- 
ture market for receiving apparatus. Un- 
til recently radio broadcasting was prac- 
tically unknown, but the Centennial 
Celebration being held at Rio de Janeiro 
has served to stimulate interest in radio 
and various concerns in Brazil have 
been active in taking it up. 

The Rio de Janeiro Light and Power 
Company has recently finished a broad- 
casting station on the heights of Cor- 
covada, using a wavelength of 483 
meters. Music from the Municipal 
Theater is sent to Corcovada summit 
by telephone and after amplification is 
sent out by radio. A studio near the 
summit also furnishes concerts and other 
entertainments which are heard locally. 
Additional broadcasting stations are 
now located at Monroe Palace (Con- 
gressional Building) and at the offices 
of the Marconi Wireless Telegraph 
Company. A number of receiving sets 
have been installed in the exposition 
buildings. 

Imports of wireless apparatus have 
been received both from the United 
States and Germany for sale during the 
exposition. The requirements of the 
Brazilian law, however, make it obli- 
gatory for any persons wishing to in- 
stall a receiving set to secure a special 
permit from the Department of Trans- 
portation and Public Works. Only 
such receiving sets as have been approved 
may be sold by importers especially 
licensed to make such sales. The re- 
striction and that limiting the sale to 
persons who have received a license to 
install and use wireless apparatus have 
hindered the exploitation of this impor- 
tant product. It is hoped, however, 
that by the beginning of the year a more 
definite policy will be established by the 
Brazilian government 

www.americanradiohistory.com

www.americanradiohistory.com


30 RADIO for JANUARY, 1.923 

Operating `transmission Vacuum Tubes in Parallel 
By Jesse Marsten 

In view of the controversy regarding the relative advantages of self- excited amplifiers 
and of the master- oscillator -amplifier system of radio telephony, the comparisons drawn 
in this article are most timely. Incidentally every transmitting amateur will here find 
some good suggestions for his contemplated C. W. set improvements. 

1 is often necessary and desirable to 
operate vacuum tubes in parallel so 

as to secure greater power output. Thus, 
since power tubes are turned out in 5 
and 50 watt sizes, in order to obtain 
intermediate powers such as 25 watts, 
it is necessary to use a number of 5 
watt tubes in parallel. There are cer- 
tain features of parallel operation which 
are not quite evident and which should 
be considered. The amateur will find 
that in changing from a one -tube set to 
a two or three -tube set it is not sufficient 
to merely add his extra tubes. Other 
changes in circuit adjustments have to 
be made. It will be the object of this 
article to point out some of the features 
involved in parallel operation of tubes. 
At the same time comparison of the 
master -oscillator -amplifier system and 
the self -excited oscillator system will be 
made. 

In working transmitting tubes in 
parallel there are two alternative 
methods of operation : (1) operating 
the tubes in parallel as self- excited oscil- 
lators and (2) operating the tubes in 
parallel as amplifiers, the grids of these 
amplifiers being excited by voltage de- 
rived from a master oscillator. These 
two methods are illustrated in Figs. 1 

and 2 respectively. In the first in- 
stance, the tubes feed their output 
directly to the antenna. In the second 
case one master oscillator furnishes 
enough oscillatory energy to feed the 
grids of the bank of amplifier tubes 
which feed the amplified output into 
the antenna. These two methods are 
different in their operation and the ad- 
vantage rests almost entirely with the 
master -oscillator- amplifier system. The 
reasons for this will become apparent 
in the course of the discussion. 

When power tubes are connected in 
parallel the total power output is equal 
to the sum of the individual outputs of 
the tubes. If the tubes are all alike and 
have the same power, say W watts, then 
the total power output of n tubes will 
be nW watts. That is the power out- 
put of a number of tubes in parallel is 

directly proportional to the number of 
tubes, assuming like tubes. Since power 
is proportional to the square of current, 
the current is proportional to the square 
root of power. Hence if the current 
output of one tube is i amperes, the cur- 
rent output of n tubes will be given by 
_ In amperes. In other words the out- 
put current of a number of tubes in 
parallel is proportional to the square 
root of the number of tubes. These 

are the quantitative relations between 
current and power of one tube and n 
tubes, assuming the tubes to be alike. 
By assuming the tubes to be alike we 
mean that the mechanical construction 
and the electrical constants, such as 
internal plate resistance and amplifica- 
tion factor, are alike. When this is not 
the case the above relationships have to 
be modified. When the tubes are not 
alike it will be impossible to secure the 
maximum power out of all the tubes at 
the best adjustment. 

for best and stable operation may be 
different for the different tubes. In 
fact the values of LP and Ls which are 
necessary to make one tube oscillate may 
not make the other tubes oscillate, the 
result being very unstable operation at 
low efficïency and output, or no opera- 
tion at all. With very non -uniform 
tubes it may be impossible to get the 
bank of tubes to oscillate at all. Uni- 
formity of tube structure when tubes 
are used in parallel as in Fig. 1 is 

strictly essential for stable operation. 
What makes parallel operation in a 

circuit such as Fig. 1 particularly dis- 
advantageous is the fact that any change 
in circuit conditions necessitates two 

Fig. 1. Self -Excited Oscillating System 

The goal aimed in the operation of 
tubes in parallel (as in any other cir- 
cuit) is maximum output and efficiency 
with stability of operation. In tube 
sets the problem of stability is of consi- 
derable importance, as frequently small 
changes in circuit constants will result 
in cessation or irregularity of oscilla- 
tions. One of the first requisites for 
stable operation of parallel tubes is tube 
uniformity. The greater the variation 
in the internal construction of the tube, 
the spacing of the elements, the greater 
will be the instability. The reason for 
this will be clear from the following. 
In oscillatory tube circuits the radio 
frequency potentials applied to grid and 
plate -in other words the grid and plate 
inductances -must have values within 
definite limits for best and stable opera- 
tion. 'These values are determined 
largely by the constants of the tube and 
the load circuits. The constants of the 
tube in turn are . determined by the in- 

ternal construction of the tube and 
spacing of the elements. If now two 
or more tubes are operated in parallel 
and these tubes are non -uniform it will 
be obvious that the values of grid and 

plate inductances (Lg and Lp) required 

important and sensitive readjustments. 
Suppose the circuit has been definitely 
adjusted for best output. If now there 
should occur a change, say in antenna 
capacity, which is not an unlikely oc- 
currence in an airplane, due to swaying 
of the antenna and lead -in, it would be 
necessary to readjust both the feed- 
back from antenna to grid and the an- 
tenna -plate coupling. If this were not 
done instability or even cessation of os- 
cillations might ensue. This readjust- 
ment would be doubly difficult in the 
event the tubes were not uniform for 
the reasons given in the previous para- 
graph. A further disadvantage in this 
system of directly exciting the antenna 
from a bank of self- excited oscillator 
tubes is that the frequency of the radi- 
ated waves is subject to variations. 
Since in the circuit of Fig. 1 the trans- 
mitted frequency is determined entirely 
by the antenna constants and is not con- 
trolled by the tube circuits, any change 
in antenna constants, such as capacity, 
will result in a corresponding change in 
the frequency of oscillations. It is at 
once evident that this would be a great 
disadvantage in beat reception of C. W. 
signals. 
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In general, tubes as manufactured to- 
day are sufficiently uniform to permit of 
parallel operation. Assuming this uni- 
formity, it will be found that as the 
number of tubes worked in parallel in- 
creases adjustments have to be changed 
to accommodate this increase. When 
ohe tube is connected to a circuit as in 
Fig. 1, or any other oscillating circuit, 
there are certain definite adjustments 
which will give maximum output at 
any particular wavelength. These ad- 
justments are dependent upon the in- 
ternal plate resistance of the valve and 
the load resistance, and are such as to 
make the plate circuit resistance equal to 
the antenna resistance when both are 
transferred into the same circuit. Ma- 
thematical analysis shows that for the 
best adjustment the plate inductance or 
plate tap" is directly proportional to the 
internal plate resistance of the tube. 
When two or more like tubes are oper- 
ated in parallel their internal plate re- 
sistances are in parallel, hence the total 

MASTER O5C /L LA TOR 

Now when two or more tubes are oper- 
ated in parallel the output current is 
increased as explained in a . previous 
paragraph. Consequently to secure the 
requisite plate or grid voltage the in- 
ductance has to be decreased to compen- 
sate for this increase in current. 

The reduction in plate inductance as 
the number of tubes in parallel in- 
creases cannot increase indefinitely. A 
point is reached where it is impracticable 
to increase the number of tubes. It is 
evident that if too many tubes are added 
a point is reached where the reduction 
in plate inductance necessitated by the 
increase in tubes is so great as to make 
coupling between plate and antenna in- 
sufficient for maximum transfer of 
energy. When this stage is reached it 
is better to shift over to a larger power 
tube. 

Inasmuch as the value of the plate 
inductance decreases with the number of 
tubes in parallel .. it can be shown that 
the chances of critical operation in- 

AMPL 

Fig. 2. Master Oscillator Amplifier System 

resistance is 1 /nth the plate resistance 
of one tube. Hence the plate induc- 
tance will have to be reduced propor- 
tionately to take into account this reduc- 
tion of plate resistance. In other words 
a number of similar tubes in parallel is 
equivalent to a larger tube having a 
plate resistance equal to 1 /nth that of 
one tube, assuming n tubes in parallel. 
Likewise when tubes are operated in 
parallel the grid inductance must also be 
decreased below the value required for 
one tube. 

The reason - for this reduction in plate 
inductance as the number of tubes in 
parallel increases will be seen from the 
following considerations. Within limits 
a certain definite relationship must 
exist between antenna, grid and plate 
for best operation. That is the grid and 
plate radio frequency voltages must 
have some optimum values within limits. 
Assume one tube to be working on the 
circuit and an oscillatory current i 
amperes flows through ' the plate and 
grid coils at the best adjustments. Then 
the necessary grid voltage for best oper- 
ation is given at the working frequency 
by 

Eg= 2'rfLgi 

crease. For stable operation can only 
take place within a certain range of 
plate inductance values, the average 
value of which is the optimum value. 
Now the smaller this optimum value is 
the smaller will be the range of induc- 
tance within which stable operation 
takes place. And since the optimum 
value of plate inductance decreases with 
the number of tubes operating in paral- 
lel it follows that the chances of critical 
operation increase with increase in num- 
ber of tubes used. 

The above considerations apply to 
the self- excited system of Fig. 1. We 
now come to the system employing 
master oscillator and bank of amplifiers 
in parallel as in Fig. 2. In this system 
one oscillator tube generates r.f. oscilla- 
tions in a closed circuit. Radio fre- 
quency voltage is obtained from this 
closed oscillating circuit either by in- 
ductive or conductive coupling and im- 
pressed on the grids of the amplifier 
tubes. The amplified output is then fed 
into the antenna and radiated. The 
master oscillator has to furnish sufficient 
power to cover the losses in its own cir- 
cuit and the losses in the grid circuit of 
the amplifiers. 
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The first advantage of this system 
over the straight self- excited system is 
that the frequency of the oscillations 
transmitted by the antenna always re- 
mains constant. The frequency of the 
transmitted oscillations is that of the 
voltage applied to the grids of the ampli- 
fiers. This frequency is the same as 
that of the master oscillator circuit and 
is determined by the constants of this 
circuit which are fixed. This frequency 
is radiated by the antenna regardless of 
any changes in antenna constants. 

The second advantage of operating 
the amplifier system is that non - 
uniformity of tubes is not as great a 
drawback as in the self- excited system. 
In the case of the amplifier the grid 
voltage is secured from a separate inde- 
pendent source and is not controlled by 
any considerations of the amplifier cir- 
cuit. Regardless of what the condition 
of the amplifier circuit may be, there is 
always available the grid voltage for 
amplification since this is furnished by 
an external source. Furthermore, what- 
ever this voltage may happen to be, 
power will be obtained from the ampli- 
fiers since the grid energy is amplified, 
whereas in the case of the self -excited 
system if the grid voltage is not within 
the proper range no oscillations may be 
produced and hence no output. 

A third advantage in the operation 
of amplifiers is that only one adjustment 
is necessary whenever any changes occur 
in the amplifier circuit. Since the grid 
voltage is secured from the external 
source no feed -back adjustment is neces- 
sary as it is in the self- excited system. 
The only adjustment that needs to be 
made is the antenna -plate coupling. 

As far as the plate inductance value 
goes the same considerations apply as in 
the self- excited system. The plate in- 
ductance decreases with increase in the 
number of tubes. Inasmuch as the plate 
inductance decreases with the increase in 
tubes it is essential in operating that 
leads to and from the plate coil be made 
shorter than with a single tube, since 
these leads may constitute a considerable 
percentage of the total inductance. Fur- 
thermore since the power increases with 
the number of tubes it is also desirable 
to increase surface area of the coil con- 
ductors to take care of the increased 
current. 

One of the chief advantages of the 
master -oscillator -amplifier system over 
the self- excited system arises in the case 
of telephony. In the case of the circuit 
of Fig. 1, if telephony were desired, 
modulation could be efficiently accom- 
plished in only one way, namely by the 
use of the Heising system of plate in- 
jection, as in Fig. 3. Now it is a well 
known fact that in this system it is 
necessary to use as modulator the same 
power tube as in the oscillator. Conse- 
quently the self- excited system of Fig. 1 

would require an equal number of 
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modulator tubes as oscillator tubes., 
which is quite an expensive proposition 
besides being somewhat awkward and 
unwieldy. In the amplifier system this 
difficulty is overcome. Since the ampli- 
fier simply amplifies the output of a low 
power oscillator, if we can modulate the 

RADIO for JANUART, 1923 

efficiency of 50% at maximum output 
is about the best that can be obtained, 
whereas for the amplifier system this can 
be made much higher, 75% being values 
secured. The efficiency referred to here 
is the conversion efficiency, namely an- 
tenna output divided by plate input. 

1 
T 

MODULATOR.? 

Fig. 3. Modulation System for Self- Excited Parallel Oscillators 

output of the master oscillator then this 
modulated radio frequency can be simi- 
larly amplified and radiated. This 
modulation can be effected by the Heis- 
ing system by means of one tube as in 
Fig. 4. In this way a saving in tubes is 
effected and the set is not so unwieldy 
and bulky. The fewer tubes there are 
the less renewals will have to be made. 

The amplifier system is generally 
found in practice to give higher oper- 
ating efficiencies than the self- excited 
system. This is due to the fact that in 
the amplifier the choice of applied grid 
voltage is not limited by operating con- 
ditions and can be so adjusted as to give 
maximum output with minimum input. 
That is the mean grid potential of the 
amplifier tubes can be chosen for best 
results, since this grid voltage is ob- 
tained from an external oscillator which 
can be operated to give the desired vol- 
tage. This is not altogether possible 

MODUL ,9 

In applying the radio frequency vol- 
tage to the amplifier grids it is pre - 
ferable to obtain this voltage from the 
plate side of the master oscillator coil, 
as shown in Fig. 2. This is because the 
grid is more sensitive to changes than 
the plate. The operation of the ampli- 
fier system is attended with certain dif- 
ficulties which must be guarded against. 
Thus frequently the amplifier tubes 
begin to oscillate on their own initiative 
due to internal. capacity couplings be- 
tween grid and plate, or' stray inductive 
coupling between grid and plate. This 
may result in destroying the desired am- 
plification of the applied grid input from 
the master oscillator. To avoid this it 
may be necessary to insert small resis- 
tances in the grid lead of the amplifier 
or reduce the voltage applied to the grid. 
Frequently the antenna ammeter reads 
a current which is very high and unex- 

MASTER OSC /L L ATQ,P AMPL /F/ER 

Fig. 4. Modulation System for Master Oscillator Amplifier System 

with the self- excited system since the 
grid voltage is dependent upon other 
adjustments such as feed -back and plate 
antenna coupling, and the average grid 
voltage obtained is limited by values 
consistent with securing oscillations. In 
general for the self- excited system an 

pected. This may be due to parasitic 
capacity currents which do not enhance 
the radiation at all. No specific measures 
for detecting this or guarding against 
them can be given, but care must be 
taken to see that no unnecessary capacity 
couplings are present. 

RADIO ON THE MISSISSIPPI 
RIVER 

By H. A. STEINBERG 

With the inauguation of the Federal 
Barge Line on the Mississippi River, 
came the realization that radio on this 
river is essential. Few people outside 
the radius of the Mississippi know that 
the Government is operating a line of 
boats to re- establish navigation on this 
river as well as relieve the railroad con- 
gestion. The line is operated by wire- 
less. All boats of the Mississippi river 
section of the Federal Barge Line, also 
known as -the Mississippi- Warrior Serv- 
ice, are equipped with 2 k.w. Marconi 
commercial type P8B transmitters, good 
Navy tuners and 2 -stage amplifiers. 
With this apparatus we are able to 
work Memphis, which is headquarters, 
from any part of the river from New 
Orleans to St. Louis, the northern and 
southern terminals. 

Static during the summer is fierce. 
There are times when WYDB at Mem- 

Str. "Cairo" at Cairo, Ill., Levee 

phis with her 5 k.w. set cannot be heard 
fifty miles, on account of the heavy at- 
mospheric conditions. Then there are 
times when one could not wish for bet- 
ter working conditions, because we are 
off the commercial wavelength and have 
little interference, and Oh Boy ! what 
a relief it is for a sea -going op. to get 
off 600 meters where everybody, friend 
or enemy, is trying to jam you! 

We have a remedy for this static 
nuisance. In making a report each let- 
ter is sent six, seven or even ten times 
before starting on the next letter, so if 
you miss one or two letters you can't 
help making sense out of a message. It 
takes a little more time, but it is the 
slow but sure way. 

The ops. at WYDB are all experts, 
both in operating and in handling the 
apparatus, and for accomodation, can't 
be beat. The station is kept in pink of 
condition at all times, with a nice musi- 
cal note. If you care to calibrate your 
set to 1200 meters, or if you want to 
test your , set and want a reliable sta- 
tion just tune in WYDB, every three 
hours from 6 a.m. to 9 p.m. 

We work a three -hour schedule, giv- 
ing all movements of boats during the 
three hours. These reports are all 

Continued on page 8o 
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The Cause and Cure of Receiver Noises 
By G. M. Best 

Radio is like an oyster, not only in being best in the "R" months, but also in that a 
noisy noise annoys the listener. How these mysterious annoyances may be ferreted out 
and eliminated is herein well told by the author, who writes from the fulness of his 
own success in so doing. 

"INTERFERENCE, in radio par- 
lance, may be either that which has 

its source in radio transmitters or that 
which emanates from causes entirely re- 
mote to radio itself. It is of the latter 
that little is known by the average 
radio fan, and I will briefly discuss some 
of the causes of the buzzing, grating, 
clicking and other sound heard so often 
in receiving equipment. 

In practically every community there 
exists a complicated network of power 
lines, the voltages of which range any- 
where from 11,000 volts to the ordinary 
110 volts for house -to -house consump- 
tion. These lines are the cause of more 
extraneous disturbances in the ether 
than any other source and the worst of 
it is that without the assistance of the 
power companies themselves it is prac- 
tically impossible to remedy the trouble. 
Most of you have heard at one time or 
another a loud buzzing or hissing sound, 
rough in the extreme, that seems to 
come in equally well on whatever wave 
you are tuning to, and which cannot be 
eliminated except by disconnecting the 
antenna and ground leads. This noise 
is caused by faulty insulators in the 
higher voltage power lines, and the 
only way to cure the trouble is by 
either replacing the insulator, in case it 
is actually defective, or by the arrival 
of a good hard rain, which washes off 
the accumulated dirt and other material 
which often acts as a conductor to the 
high voltage. Do not confuse this noise 
with the ordinary a.c. hum, which is 
caused by the low voltage wires in your 
own home, and which is usually in- 
creased rather than lessened, when the 
antenna is disconnected from the set. 

Another source of noise coming from 
without is the street lighting system em- 
ploying a series d.c. arc. Occasionally 
one of these lights becomes defective, 
and arcing occurs between parts of the 
automatic carbon feeding mechanism, 
with the result that high frequency os- 
cillations over a broad -band of wave- 
lengths are generated and a sharp hissing 
sound in the receiving set is the result. 
I recently read of a case where inter- 
ference of this kind was bad at one 
station that the man, in desperation, in- 
stalled his set on a motor truck and, 
starting out, took bearings with a loop 
in all directions from his home, and 
finally located the defective lamp a few 
blocks away. A short conversation with 
the lighting company resulted in com- 
plete elimination of his troubles from 
this source. 

Many of you have heard numerous 
loud and sharp clicks in your phones, 
and have laid them to static. If you 
live in a densely populated region, such 
as in an apartment house district, or in 
the business section of a city, the chances 
are that nine dicks out of ten were 
caused by your neighbors, who produced 
the noises when switching their electric 
lights on or off. The sudden make or 
break of a lighting circuit sets up a 
spark at the switch contacts, and this 
spark will transmit a surprising distance. 
I recall a recent experience in a town in 
Northern California, where I was asked 
by a friend to examine his receiver and 
determine if possible how the tremen- 
dous static which he was experiencing 
could be eliminated. As he described it, 
the noises were in all the time, and so 
loud that it was practically impossible 
to hear the distant broadcasting stations, 
even at night.. Upon listening -in on the 
set, in the forenoon of a clear, cloudless 
day, I was at first quite surprised, for 
the static, or whatever it might be, was 
very loud, and no signals could be heard 
through it. It was also accompanied by 
a loud buzzing, so that my friend was 
more or less disgusted, and figured that 
his town must be a poor radio location. 
I had him place the equipment in his 
car, and we motored to a place a few 
miles outside of the city, on a high hill, 
far from power lines, or other noise pro- 
ducers. A small antenna was tied to a 
convenient tree, and a wire laid on the 
ground acted as a counterpoise. Upon 
listening -in, the ether was as quiet 
as could be desired, and signals were 
heard on several wavelengths. Having 
established the fact that the set was 
working properly, and that the noises 
were not static, we returned to town, 
and set up again in the old location. 
This time I examined the antenna and 
its surroundings, and discovered that it 
was parallel to and about 25 ft. from a 
large group of telegraph wires. With 
this in mind, I returned to the receiver, 
and was able to identify some of the 
clicks as part of a Morse telegraph mes- 
sage. More of the clicks were located 
in a group of railroad crossing signals, 
nearby, so that every time a train went 
by the noise in the receiver would double 
in volume. To eliminate this trouble, 
a counterpoise of bare wires was laid on 
the floor of the hall where the set was 
installed, thus avoiding a common 
ground connection with the telegraph 
wires and crossing signals. Often the 
use of a ground 'connection to a water 

pipe common to neighboring power ap- 
paratus will introduce serious difficul- 
ties in the way of noise, in a sensitive 
receiving set. 

Another source of trouble, which is 

very intermittent, however, is the charg- 
ing of the lightning arresters at large 
power sub -stations. This will produce 
a harsh, grating sound that lasts for a 
few seconds, and usually occurs twice a 
day. It is caused by a large, high vol- 
tage arc at the switch contacts, when the 
sub -station attendant breaks the charg- 
ing circuit to the arresters. This trou- 
ble is not serious, as a rule, but is men- 
tioned to aid in identifying the various 
noises you may hear. 

The last, but the most troublesome 
noise is a.c. hum, as it is often called, 
distinguished from the other noises by 
its steadiness and musical tone. Unless 
your set is directly underneath a high 
voltage line, the noise is coming from 
your house wiring, and the easiest way 
to rid yourself of the trouble is to 
thoroughly shield the cabinet of your 
set, and ground this shield to the nega- 
tive of your "B" battery, which in turn 
is connected to a good ground connec- 
tion. Thin sheet copper makes a good 
shield, as tin foil is too easily damaged. 
If you have transmitting as well as re- 
ceiving apparatus, this shield is almost 
essential, as the presence of power trans- 
formers and wiring in the vicinity of 
the vacuum tube apparatus will surely 
introduce noise into the receiving sys- 
tem if care is not taken to shield the 
latter. 

If you have a great amount of trou- 
ble of this nature, particularly from 
nearby power apparatus, such as motors, 
elevator machinery, and the like, the in- 
stallation of a small counterpoise, as near 
under the antenna as possible, will with- 
out doubt be a great aid in eliminating 
the disturbances. Many regard the 
counterpoise as useful only in transmit- 
ting, but on the contrary, a counter- 
poise is as good, if not better, than the 
ordinary water pipe ground, both for 
general reception and noise elimination. 
A good receiving counterpoise can be 
made of eight wires insulated if desired, 
about 40 ft. long, with about 2 ft. 
separation, and 6 to 10 ft. above the 
ground. The wires may be insulated 
from the ground by porcelain cleats or 
antenna insulators. If it is impossible 
to erect the counterpoise outside of the 
house, a network of wires in the cellar, 
provided that they are not too close to 
the house lighting system, will answer 
the purpose. 
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Quorios St 42°0.09 
on C_ÚJ_ practice 

Corald fli.4Jost 
ctoctutúo_1 advisor_ 

Questions submitted for answer in this department should be typewritten or in ink, written on one 
side of the paper. All answers of general interest will be published. Readers are invited to use this 
service without charge, except that 25 cents per question should be forwarded when personal answer 
by mail is wanted. 

How do honeycomb coils compare 
with spider web coils, as to selectivity? 
Please furnish a list of coils necessary to 
cover wavelength range of 150 to 1500 
meters, giving sizes of primary, sec- 
ondary and tickler, to be used with .001 
condensers. What size of wire should 
be used? O. A. D., Vallejo, Calif. 

On the short waves, the spider web 
coils will have the advantage, but on the 
longer waves, I doubt if you could tell 
the difference between the former and 
the honeycomb type. No. 24 wire should 
be large enough in winding the coils. 
The list is given herewith: 
Wavelength 

Range- Meters 
150 -360 
300 -800 
600-1500 

Primary Secondardy Tickler 
Turns Turns Turns 

25 80 35 
50 60 75 

100 125 125 

What dimensions should the chokes 
in the filter circuit of a 200 watt tube 
set be? J. H., Phoenix, Ariz. 

For filtering out the commutator hum 
of a d. c. generator, a filter composed of 
2 henry chokes, and two 2 m. f. con'den- 
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Fig. 1 

sers, as shown in Fig. 1, will probably 
answer your purpose. If you are using 
rectified a. c., a filter composed of a 3 
henry choke, and 10 m. f. on each side, 
as shown in Fig. 1, will be the best 
combination. 

Is a 1 m. f. condenser too large to be 
used as a blocking condensed in a C. W. 
circuit using a. c. for the plate voltage? 

L. F. 
Yes, the reactance of a 1 m. f. con- 

denser to the 60 cycle source of supply 
is so low that the condenser would pre- 
sent practically a short circuit to your 
power transformer. A condenser of .01 
m. f. or less, usually from .002 to .005 
m. f., is necessary, in order that the re- 
actance shall be several thousand ohms 
to the power transformer, but prac- 
tically negligible to the radio frequency 
circuit. 

Is it possible to take the secondaries 
of Ford spark coils and by rebuilding the 
core and winding a primary, to use same 
for the high voltage supply of a C. W. 
set? J. H., Raton, N. Mex. 

I very much doubt if you could get a 
satisfactory transformer from such a 
combination. I do not believe that the 
secondary of a Ford coil is wound with 
wire large enough to carry the current 
that a 10 watt C. W. set would draw 
from the transformer. It would be far 
more satisfactory for you to build a 
transformer especially designed for the 
proper voltages. 

(a) Can a chopper be used in a 100 
watt self- rectifying C. W. set such as is 
used by Mr. Dow? (b) Can the output 
of a transmitter using d. c. on the plates 
be modulated by a magnetic modulator 
placed in the ground circuit? How does 
this method compare with plate modula- 
tion? (c) What is a good filter system 
to use with an electrolytic rectifier? (d) 
Which is best to tune the secondary of a 
variocoupler for 200 meter work only, a 
condenser, or a variometer? 

R. K., Palo Alto, Calif. 
(a) No, as the output is already modu- 

lated at a frequency of 120 cycles. (b) 
Yes. Antenna modulation is not as sat- 
isfactory as plate modulation. (c) See 
Fig. 1, diagram "b." (d) With a con- 
denser. 

Please publish a circuit using 3 steps 
of radio frequency amplification, using 
Erla Type AB 1 -2 -3 transformers, with 
some simple switching arrangement that 
will enable me to cut out one or all of 
the amplifiers. J. L. B., Oakland, Calif. 

The circuit you wish is shown in 
Fig. 2. 

only surmise that if you attach the an- 
tenna to the base of the chimney, you 
will probably not have any trouble. If 
the antenna is only a single wire affair, 
the strain will not be enough to disturb 
the ordinary type of concrete chimney. 

In 

Fig. 3 

September RADIO, on page 27, 
an amplifier was shown in which a. c. 
was used for lighting the filaments and 
supplying the plate voltage. Was the 
standard 4 prong tube used in this cir- 
cuit? H. L. M., Orange Cove, Calif. 
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I have a detector and two -stage ampli- 
fier which works very well on nearby 
stations, but I cannot hear distant ones 
on detector alone. Can you tell me what 
the trouble is? J. W., Berkeley, Calif. 

The chances are that you have not yet 
learned how to tune for stations whose 
signals are very weak. It would be very 
difficult to diagnose your trouble without 
knowing exactly what you have in the 
way of apparatus. 

Am building a one -stage radio fre- 
quency amplifier, and am not sure how 
to pole the batteries. What make of 
radio frequency transformer is the best 
to use in this circuit? 

J. H. C., Esparto, Calif. 
If you will study Fig. 2, you will see 

how to arrange the polarity of the A, 
B and C batteries in the correct manner. 
I am sorry, but I cannot recommend 
specific pieces of radio apparatus in this 
column. 

How can I connect a variable conden- 
ser, loose coupler, and a variometer with 
a Remler control panel, type 330. Please 
tell me if the strain of an antenna would 
pull down a cement chimney. 

F. H., Aberdeen, Wash. 
The apparatus you list is shown in Fig. 

3. Not knowing how strong your chim- 
ney is, or how large the antenna, I can 

Yes, standard amplifier tubes were 
used, with the bayonet lock and four 
prong terminals. 

How long should a Radiotron amplifier 
tube, with six volts on the filament and 
45 volts on the plate, give service? 

H. R. A., Charleston, S. C. 
About 1000 hours of intermittent serv- 

ice, provided that the filament is not 
subjected to voltages greater than six. 

What is the difference between "Radio" 
and "Wireless "? Please publish a cir- 
cuit using 1 variocoupler, 2 variometers, 
detector and 1 stage of amplification. On 
cloudy nights, my antenna series con- 
denser often has small blue sparks jump- 
ing between the plates. Is it dangerous, 
and what causes it? 

T. A. G., Pendleton, Ore. 
Webster says: "Wireless is any form 

of telegraphic or telephonic communi- 
cation effected by means of electricity 
without the use of wire conductors." 
"Radio" is a popular term which means 
exactly the same thing. The circuit you 
wish is shown in Fig. 4. The sparking 
between your condenser plates is caused 
by atmospheric discharges from your 
antenna circuit to the ground. You 
should have a lightning arrester in the 
antenna circuit if the discharges are at 
all serious, and in any case to protect 
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your set from damage in case of nearby 
electrical storms. 

What size honeycomb coils should be 
used for wavelengths of 2500 and 20; 
000 meters? Please give the specifica- 
tions for a variocoupler that will receive 
2500 meters. 

E. S. S., San Francisco, Calif. 
For 2500 meters, the primary coil 

should be 150 turns, the secondary 250, 
and the tickler 250 turns. For 20,000 
meters, primary is 1250, secondary 1500 
and tickler 1500 turns. The primary or 
stator winding of a variocoupler to re- 

NOVEMBER DX AT 6XAD 
By MAJOR LAWRENCE MOTT 

Signal -ORC- U.S.R. 

Again with no intent toward boastfulness 
-but merely with the hope of encouraging 
C W effort -by the proving of that which 
may be accomplished with it, I give here- 
with my DX records for November, 1922: 

A. Harvey McNaughton, operator on West 
Nosska: 1350 miles, 1150 miles and 950 
miles E. -N. -E. of New York, on one tube. 

C. W. Bailey (NOC) operator on the 
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Fig. 4 

ceive at 2500 meters should have 200 
turns wound in bank form, with at least 
ten taps. The rotor need not be changed 
provided that you have a secondary load- 
ing inductance of at least 200 turns, to 
load the secondary to 2500 meters. 

Can No. 36 wire be used in winding 
honeycomb coils? 

H. J., San Mateo, Calif. 
No, for the resistance is very much too 

large for radio frequency work. No. 
26, 28 and 30 wire is used for the small, 
medium and large sized coils, respect- 
ively, in standard honeycomb coils. - 

A friend of mine in New Zealand 
would like a diagram of a good one -tube 
transmitter, for phone and key. 

A. H. W., Norwood, Ohio. 

Fig. 5 

The circuit is shown in Fig. 5. In 
order to get any kind of modulation, it 
would be best to use a magnetic modu- 
lator in the antenna circuit. 

The signal officer at the Presidio, San 
Francisco, Calif., has on hand about 300 

copies of each of the Signal Corps pamph- 
lets, "Elementary Principles of Radio Teleg- 
raphy and Telephony," and "Two Way T. 
P. S. Set," and "Ground Telegraphy or -T. 
P. S." These pamphlets are very well pre- 
pared and would be, useful to the amateur 
fraternity. They are available for distri- 
bution to any amateurs who write, giving 
their names, addresses and ages. 

U.S.S. Orion -175 miles off the coast of New 
Jersey. 

H. C. Hansen, of Ramsey, N. J., on ship 
20 miles east of Savannah and in dock at 
Savannah, Ga. 

W. E. Gray, S.S. Trinidadian, while lying 
in Savannah harbor. 

Now for the Districts' reports: 
(But ere I give the list permit me to 

apologize for the not giving the "stations' 
worked" in detail. I am crowded with post- 
cards, letters, wires, and I would thank all 
my correspondents for their courtesy in 
writing to me. The fact of the matter is 
that in the operation of 6XAD I have 
"bitten off more than I can chew"!! Ap- 
proximately I have been in effectual com- 
munication with 20% of the stations from 
which I have had cards, etc. To each oper- 
ator I have OK'd his work with 6XAD, by 
card, and hence I sincerely hope that "all 
hands" are happy!) 

May I interpolate, just here, that I know 
that there are a very great many Eastern 
Stations calling 6XAD - nightly - but that 
they cause so much QRM among themselves 
that I am practically helpless! A 
few nights ago I heard several "2's "- 
many "3's" -some "4's" and many in the 
other Districts, but so great was the ensuing 
"jam" of the air that I managed to log but 
a very few! 

1BEC on indoor arial, 1BES, 1TS, lAUN, 
1BWW, 1BFT, 1BKQ, lAW, 1BWJ, 1CMK, 
1MO, F. G. Sands, Danbury, Conn. ; Harry 
Frecker, Passaic, N. J. 

2AVE, 2LJ, 2AGC, 2AEH, 2ANM, 2BRB, 
2BZJ, 2CJA, 2CHC, 2CKR, Harold Johnson, 
Hartford, Conn., 2BZJ, 2WH, 2BFX, 2AFP, 
2BFX, 2BNZ, 2BMS, 2CAD, (2EL), 2RY, 
2BCK, 2CAC, 2BII, 2CQJ, 2AFG, 2WB, 
2CAB, 2CNH. 

3SA, 3GN, 3DS, 3PZ, 3CO, 3BV, 30R, 
3HG, 3JE, 3AJG, Camp Alfred Vail, N. 
J. (Sig. Corps Officers), 3AFB, 3BNU, 
(3BLF), 3APV, 3Y0, 3BEF, 3BTL, 3ADP, 
3CAN, 3SM, 3LR, (3BFM), (3BHM), 3ACC, 
3JE, (Can.) Hosp., Washington, D. C., 
Verne Joiner, Toronto, Canada, 3XM, 3BD, 
30K, 3BVA, 3BV (Can.). 

4HZ -So. Jacksonville, Fla., 4GG, 4DY, 
4LT, 4MY, 4-NT. 

SQS, (5IK), (5DA), (5XAD), (5EK), 
5RR, 5SF, SDI, 5TC, 5SK, 5QY, 5AAH. 
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6BNW, 6AAW, 6ZAC -Honolulu, 6BMY 
and Homer Jaggers, Kahuku, Oahu, T. H. 

7TH, 7QN, 7EH, 7CZ, and many others. 
(8BXX), 8ALC, 8ALO, 8AIG, 8BXH, 

8BIP, 8KG, 8QX, (8BEO), 8AA, 8LM, 
8QC, BTG, 8DAE,. 80N, (8AWP), 8BO, 
8ZO, 8UQ, 8VH, SGP, 8ZAF, (8AQO), 
(8AXC), (8CQX), _ (8CKO), (8AOL), 
(8ASV), City Public Schools Ops. -Me- 

nominee, Mich., SADH, SBWB, (8NB), 
8ZAG, 8CTP, SBVP, 8ADN, SBUC, 8AVD, 
8CEM, (8ADT), 8AIH, 8AXB, 8AAW, 
(8YD), SCK, (8BKE), (8BUM), (8CAZ), 
(SCGX), (8BXH), (8LT), (8ALT), 
(8AM), (8BVR), (SAZF), (BCKM), 
(8BDV), (8ALT), (8VY), (8BSS), (8AME), 
(8XE), (8BF), (8CKO), 8PJ , '8BGL, 
8CYU, 8BKM, SBWA, 8CTN, BAMD, 
SCIX, SCZI, SCEI, SCPD, 8ADN, (8ZY), 
(8BSS), 8CAY, SCHP, 8AXN, 8CXF, 8FQ, 
8CF, (8BVR), .8VC, 8AIW, (8AXI), BAEO, 
8AAW, 8AL, 8YN, 8CWR, 8AER, 8VW, 
8KW, (8ASL), GCSE, 8BUU, 8ABE, 8VO, 
(8CKM), 8CEF, 8BHF, 8BZY, 8CYT, 8ZB, 
(8FT), 8BDV, 8CYT, 8ACF, (8CKO), 
8CQL. 

9AZP, 9BXT, (9BED), 9AOE, 9DKB, 
9BKJ, (9YAJ), (9DR), (9ZN), '9AAP, 
9DSD, 9AL (Can.), 9AW (Can.), 'Sam 
Taggart, Worcester, O., 9XAC, 9CLZ, 
9DNC, 9DWK, 9DVW, 9DVL, 9GK, 9CNS, 
9AON, 9II, 9CIP, (9AWM), 9ALF, 
(9DFB), .(9ECR), (9ARZ), (9CTR), 
(9BFG), (9BIE), (9BDS), 9ADL, 9BCF, 
9BIJ, (9DFB), 9DVW, (9EI), 9DVL, 
9CXP, 9CJC, 9CAH, 9CDV, 9AQM, 
9AWS, (9BYA), 9AUL, 9CTF, 9BJT, 
(9DKY), 9AZP, 9BZO, 9DMA, 9BJT, 
(9CTR), 9BWQ, 9ACW, 9BXD, 9CVL, 
9AUA, (9EI), 9YAJ, 9BDS, (9GK), 9EX, 
(9CNS), 9BFG, 9SJ, (9DR), 9BP, (9BZI'), 
9CYB, (9BIK), 9H0, 9DZI, 9DKB, 
(9DFB), (9BZI), 9PN, 9DCN, 9CSA, 
(9APS), 9BIF, (9AVZ), (9BRK). 

A New No- Ground Circuit from Kenneth 
Adams, 2060 E. Main St., Stockton, Calif. 

MORE RECORDS BROKEN BY 
6ZAC, 9AWM, lAW 

Under date of November 22, 1922, C. J. 
Dow, 6ZAC, advises A. H. Babcock; "I 
wish you could have heard us last night. 
We broke all records plumb to smash. lAW 
sent me a message through 9AWM, and had 
his answer via 9AWM in 14 minutes, 8 

seconds. The only way we could have out- 
done that would have been to work directly 
across to 1AW. I won't give up trying for 
that either. 9AWM gets me on his detec- 
tor like local stuff, and we are excellent 
QSO regularly. He says they ought to hear 
me way past him. 50 watts!" 6ZAC is at 
Wailuku, Hawaii. 9AWM is L. V. Berkner, 
117 E. Summit St., Sleepy Eye, Minn. lAW 
is H. P. Maxim, 276 No. Whitney St., 
Hartford, Conn., president of the A. R. R. L. 
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Prepared by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio 
field for many years, and from whom may be obtained further information regarding any of the patents listed below. 

B. Bradbury, Pat. No. 1,430,883: Oct. 
3, 1922. Signal Receiving System. 

A receiving system is described, in which 
the radio frequency signals are joined with 
oscillations from an audio frequency source 8. 
This source is constantly operated, but due 
to the particular arrangement of the circuits 
associated with tube 1 and detector 11, it is 
powerless to affect the phones 15 unless the 
radio frequency signals are received. To ob- 
tain this effect, the tube 1 uses an anode 4 in 
addition to anode 3, which anode 4 is included 
in the output circuit, and the potentials of both 
anodes are so chosen that there is a negative 
resistance to anode 4. The resistance 14 is 
however made large enough to prevent self - 
sustaining oscillations. Finally the coupling 
between coils 9 and 12 is so loose that no 
audio frequency current can pass. When, 
however, radio frequency signals are re- 
ceived, the modulated amplified waves are 
impressed on coil 9 and induce corresponding 
waves in coil 12. 

H. H. Beverage, Pat. No. 1,434,985: 
Nov. 7, 1922. Radio Receiving System. 

Substantially the same system is utilized 
in this scheme as described in connection 
with the prior Beverage patent No. 1,434,984. 
However, by the aid of proper additional 
apparatus, it is possible to cause the antenna 
1, 2 to respond only to one of any of several 
wavelengths. This is accomplished by ad- 

justing the resistance 5 so that the damping 
in the antenna may be of the proper value 
to eliminate the undesired signals. To neu- 
tralize the residual interfering currents, coils 
21 and 22 and phase shifters 23, 24., may 
be used in the detector circuits. 

L. O. Parker, Pat. No. 1,428,856: Sept. 
12, 1922. Spark Gap Apparatus. 

A rotary spark gap apparatus is described, 
in which the stationary electrode 26 is radi- 
ally adjustable to and form the teeth on the 
disc 22, as well as in a circle concentric with 
the disc. This latter adjustment is accom- 
plished by the aid of a small pinion 39 
meshing with teeth in the plate 30 that sup- 
ports the stationary electrode. The screw 
propeller 20 is utilized in the present case to 
rotate the disc 22, and such an installation 
is especially useful for airplanes. 

H. P. Donle, Pat. No. 1,435,455: Nov. 
14, 1922. Electric Current Controlling 
Device. 

A thermionic device of radically different 
construction and operation from the conven- 
tional audion is described. A central heated 
filament is used, having two axially displaced 
active portions, one of which is indicated at 
13. Around the upper portion is disposed a 
control electrode 20, and around the lower 
portion is disposed a cylindrical anode 19. 
Both the anode 19 and control electrode 20 
are disposed around the evacuated vessel 10. 

A so- called equalizer member comprising a 
tubular annulus 21 and a helical member 22 
is disposed within vessel 10, and its parts 
surround the active parts of the filament. 
The annulus 21 and helix 22 are in electrical 
connection but isolated from all other parts 
of the device. It is stated that such a tube 
requires less power for its operation and is 
more sensitive than the conventional audion. 

J. H. Payne, Jr., Pat. No. 1,432,411: 
Oct. 17,1922. Electrode. 

A grid element for a thermionic tube is 
described, in which the helix 1 is supported 
by the aid of a plurality of smaller helixes 
2, 3., 4 and 5, and rods 6 passing through 
the small helixes. The arrangement is such 
that each turn of the grid passes between 
two turns of the helixes 2, 3, 4, 5 and is 
locked in position by rods 6. In this way, 
there is no necessity for soldering or welding 
the turns in place. 

A. N. Goldsmith, Pat. No. 1,432,456: 
Oct. 17, 1922. Method and Apparatus 
for Transmitting Sustained Wave Sig- 
nals. 

In order to modulate the transmitted radi- 
ations of a sustained character, there is in- 
terposed a toothed conducting disc L between 
the coupled coils D and F respectively in the 
antenna circuit and the local generator cir- 
cuit. The disc L is rotated at such a rate 

Continued on page 95 

1,432,438= 

1,432,384, 

1,434,986. 
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NEWS OF THE BROADCASTERS 
NEW KFI ON CLASS B RATING 

Replacing four former Los Angeles broad- 
casting stations with one giant radio central 
station, Radio KFI, owned and operated by 
Earle C. Anthony, Inc., on Thanksgiving 
Day went on the air with its new 500 -watt 
Western Electric set. The new station is in 
many ways the most elaborately equipped in 
the Southwest, and the co- operative arrange- 
ments that have been made to furnish talent 
for it insure programs of wide interest. 

Wide range is expected from the new sta- 
tion because of its especially favorable loca- 
tion and equipment. Located on the Los 
Angeles Packard building at Tenth and 
Hope streets, the station is removed from the 
central business section by several blocks. 
The building itself is four stories in height, 
of reinforced concrete. The towers of struc- 
tural steel which carry the antennae are 96 

feet in height above the roof of the building, 
and 30 -foot wooden pole extensions above the 
steel towers will raise the aerials thirty feet 
higher than any building in Los Angeles, as 
the city has a 150 height limit on all its 
business structures. 

On the roof, too, is the sound -proof studio, 
tastefully decorated, and a handsome recep- 
tion room. Every precaution has been taken 
to secure absolute quiet in the studio, in- 
cluding a set of electric signals between the 
various rooms to eliminate the necessity for 
conversation. 

The Los Angeles Examiner, while they re- 
tain their present station KWH, have in- 
stalled a Western Electric input amplifier by 
which they send their programs from their 
own studio rooms at the Examiner office to 
be broadcasted by KFI. A portable input 
amplifier has been secured that is available 
for the use of KFI upon any occasion. 
Through an arrangement completed with the 
telephone company private lines will be run 
to KFI so that news from sporting events, 
special lectures or notable speeches, concerts, 
etc., can be broadcasted. 

In addition to this, the Western Radio 
Company of South Hope street have closed 
their present broadcasting station, and are 
furnishing their regular programs over 
KFI. The Leo J. Meyberg Company of 950 
South Flower street have also closed their 
broadcasting studio on the Hamburger build- 
ing and will furnish their talent to the KFI 
programs. 

The station has been established by Earle 
C. Anthony through his conviction that the 
proper sort of radio broadcasting is a sort 
of public service. "During the past few 
months, when we were operating KFI with 
100 -watt equipment, we received thousands 
of letters of appreciation, suggestion and 
comment, coming from more than half the 
states of the Union," Anthony declared in a 
recent interview. "We believe that as a 
California organization that has prospered 
through the patronage of California people 
through many years it is no more than right 
that we should render this service to the 
people of the state in general. Then, too, 

from the standpoint of advertising the state 
of California, we believe it important that 
the voice of a great Los Angeles central 
station should be heard by the thousands of 
radio fans who nightly listen all over the 
United States. Owing to the difference in 
time, the air is clear of local interference in 
the East and Middle West before we are off 

the air for the evening. As a consequence, 
KFI is heard very, widely throughout the 
United States, and we believe this factor 
makes good California broadcasting of 
especial value to the entire radio industry." 

CLASS B MUNICIPAL STA- 
TION FOR SAN DIEGO 

The City of San Diego has applied for 
Class B Broadcast License and will install a 
500 -watt Western Electric Radiophone set, 
at the great Spreckels Organ pavilion, Bal- 
boa Parks The committee appointed by 
Mâyor John L. Bacon is doing everything 
possible to rush the installation of this new 
station. Dr. Humphrey J. Stewart, interna- 
tionally known organist, and official organist 
at the Spreckels outdoor organ, is most en- 
thusiastic as to the possibilities of organ re- 
cital broadcasting and the use of the great 
outdoor organ at San Diego for equipment 
purposes in conjunction with selections by 
vocal and instrumental artists. 

Arrangements are to be made for an 
afternoon and evening program which will 
in no way conflict with other broadcasting 

RADIO FAIRY TALES 
"All right children -the story for today 

will be about little Mary and her bo -peep. 
Little Mary had a long curly face. It was 
the only face little Mary had and she was 
very proud of it. 

"Oh," said Mary, "if I only had a face 
like a walnut. Then I could fly away and 
be a birdie or a lamb or something." 

Just as Mary spoke, a fairy tapped her on 
the armstice. 

"I heard you thinking," said the fairy. 
"Whatever you want you shall have." 
(Fairies always pull that stuff.) 

Little Mary jumped up and down clapping 
her hands. 

"Oh," she said, "I know who you are. 
You are James Whitcomb Riley." 

The pretty fairy hung her head. She 
knew it was no use and never had been. 

Yes, this is KHJ, in operation. Input panel, transmitter panel and power panel, 

reading from left to right. KHJ, 500 watts, has done a great deal for Radio in the South - 

west since November Ist. Can you see the milliammeter readings? Somewhat indistinct. 

However, the antenna ammeter reads eight and five- tenths amps. "Uncle John," the bedtime 

story telling genius, and "Cousin Bill," the humorous news reader, are on the job in the 

studio, a beautifully furnished room with proper broadcast accoustice. This is just the 

instrument room. The back in the foreground belongs to G. C. Farmer. 

stations in the interference zone. The antenna 
in the case of this municipality -owned 
broadcasting station will be of large dimen- 
sions since it will be unobstructed by build- 
ings, a section of Balboa Park free from 
streets and structures having set aside for this 
installation. 

Finance is provided for complete installa- 
tion of antenna, radiophone apparatus, and 
salaries for monitors, for a period of twelve 
months. All details of construction and in- 
stallation will be under the direct supervi- 
sion of a Western Electric Company radio 
engineer. 

With the installation of the municipal sta- 
tion it is stated that several local San Diego 
broadcasting stations may discontinue opera- 
tion, pooling their programs in favor of the 
City plant. San Diego should be congratu- 
lated on this addition to the famous out- 
door organ which will permit of a nation- 
wide audience instead of one confined in the 
limitations of the Pacific. Dr. Humphrey J. 
Stewart is well known in San Francisco, 
where he is still the organist for the Olympic 
Club. 

The next month, Mary and the Crocodile 
were playing tag in a bread pudding. Mary 
liked the raisins and the Crocodile was sad 
because his grandfather had been made into' 
a purse. 

"Never mind," said Mary, "I'll find you a 
nice flower to wear in your buttonhole and 
that will please Mr. Owl." 

So she did. And he was. 
But the Butterfly was too ill to care, and 

so Mary had to wait until the fairy came 
again and batted the butterfly on the head 
and turned it into a Prince in skin -tight 
pants with a flossy feather in his kelly. 

And so, children, little Mary got her wish. 
Tomorrow night, you shall hear all about 

Grandpa Peanut and his goober children, 
and learn to work a shell game. 

Good night children. This is KKKK 
owned and operated by the Bedtime Story 
Telling Radio company, with branches in 
every large city, and 500 -watts available 
day and night for the kiddies of America. 
Sleep tight and let us know by mail or tele- 
phone how our modulations sound at à dis- 
tance of 1,000 miles or more. Good night 
kiddies ! KKKK signing off ! 
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LETTERS TO THE EDITOR 
The Gibbon's Receiver 

Sir: Many people have written me whe- ther or not the 400 turn coil of the Gibbon's receiver (described in my letter published in October RADIO) was a honeycomb. For the benefit of others who may be in doubt, I will say that it is. 
Judging by .letters received, there seems to 

be some difficulty in making this circuit work properly. You have to make your set oscillate first. Do this by adding or sub- tracting plate voltage -28 volts are necessary 
on my set, where in my variometer outfit 16 
volts are best. 

I find that a grid leak will greatly improve 
reception. This is of medium value. One 
can be made by mounting two binding posts 
on a board about 1/8 in. apart and drawing a heavy line between them, with India ink. 
Connect the leak across the grid condenser. This will allow some of the plate current 
flow onto the grid. 

The best value can only be found by ex- perimenting. I find that a different value 
for different stations is best, but that is too 
much bother. A good all- around value may 
be had in the following way. First, light 
the filament of the tube so that the set 
"howls." This is with a station tuned in. Then cut in the grid leak and adjust it for maximum clearness. Then make all neces- 
sary adjustments for tone quality with the 
filament rheostat. I only notice a difference 
with local stations. It makes them both 
clearer and louder. But on distance the leak keeps.the set from spilling over and howling. 
A shrill whistle will be heard when the cor- 
rect value is found. (Best all- around value.) 

I can cover about 1000 miles with the de- 
tector alone, and, of course, much greater 
distances with an amplifier. If you don't 
reach the Atlantic coast the first night, stay 
with it. I have not got them yet. 

The beauty of this set is its simplicity. 
Any more "improvements" will spoil it. 

Yours truly, 
Berkeley, Calif. GILBERT EARLE 

A Sensible View of the Inter- 
ference Question 

Sir: I wonder if I might have a few 
words to say in your worthy magazine, with- 
out incurring the eternal enmity of the ama- 
teurs, as they are called. I notice considerable 
comment of late, in both your publication 
and QST, that able exponent of the A.R.R.L., 
regarding the situation that has arisen, in- 
volving the amateurs, radiophone listeners 
and broadcasters. There seems to be some 
serious internal strife, tending perhaps 
toward a civil war; a great deal of feeling 
worked up, "All Over Nothing At All." 
Now, it just happens that I am that peculiar 
combination, of amateur, radiophone listener 
and broadcaster, sort of a "Triangle Kay 
Bee," so to speak. Therefore I am in a 
position to view the situation from the 
several angles. 
As an amateur, I am almost entitled to a 

charter membership, having been actively in- 
terested in and experimenting with radio for 
the last nineteen years. Starting out as just 
the average American boy, playing with 
radio and thinking radio day and night, 
when I perhaps should 'have been giving 
more time to my studies. Then a few years 
at high school, a few more at college and 
then out into the world; just the experience 
of the average young man. Now, the point 
that I am trying to bring out is, that being 
just the average, I had only the facilities and 
resources of the average amateur, which is 

pitifully meager. Consequently, in all these 
years I have made no startling discoveries, 
or useful contributions to the field of science, 
although I did put over some of the first 
long distance amateur radio. So, with 
thousands of us. 

Isn't it a fact then that we amateurs, as a 
class are taking ourselves entirely too seri- 
ously? True enough, we did do some tele- 
graphing to England, but it created only a 
ripple in the public interest and was soon 
forgotten. Our operations far into the night; 
what do they really amount to? Aren't we 
kidding ourselves pretty much about the im- 
portance of our doings? No one turns any 
business of real vital importance over to us; 
our operations are too uncertain and erratic. 
Thus it is; the public cannot be sold on 
radio, except insofar as it is of useful service. 
That is the real measure of the commercial 
value or importance of any big thing, that 
is to be put over with the public. 

Consider the radiophone listener, the 
novice, neighbor Jones perhaps. He is a 
business man, doctor or lawyer; at any rate 
representing the busy useful side of life, the 
commercial or professional. He never knew 
anything about radio, never thought any- 
thing about it until he heard that there was 
music in the air, and bought a receiving set 
to hear it. Pretty quickly he learned to 
operate it too, hearing concerts from all over 
the country, and therein lies the rub. Isn't 
that the reason that we amateurs are so "out 
an injured," the fact that Jones learned to 
operate that receiving set in a few nights, 
and accomplished what it has taken us years 
to do? We are . afraid that he will soon 
learn as much about it as we know ourselves, 
so we are off him for good and ever. 

Yet Jones has just as much right to be on 
the air with a receiving set as we have; has 
just equal rights with us to learn all there 
is to know about radio. He gets a great kick 
out of the concerts and information that he 
picks up, and so does his family; it pro- 
vides them all restful and instructive enter- 
tainment. Isn't it a fact that we are just 
jealous of such as he, and have little or 
no just grounds for any grievance? Fact is, 
I am a radiophone listener myself, as I said 
before. I get a lot of pleasure out of the 
concerts; some of them. I have never ex- 
perienced much interference from amateurs' 
200 meter transmitters ; not at all at any dis- 
tance. The locals in my particular vicinity 
behave very well in this respect, however it 
is rather exasperating to have some X or Z 
station bust up a perfectly fine selection from 
one of the Class B stations, and that at 400 
meters. I use a three -circuit tuner too, and 
it tunes sharp. Oh, it is a fact that the X's 
and Z's are liable to be heard anywhere up 
and down the scale. What they accomplish 
by all their testing, goodness only knows. 
They are granted these special privileges, 
however, so it is useless to say any more 
about them. That is the conclusion reached 
by the average radiophone listener. There 
is nothing that he can say or do, that has 
any weight against the amateur, because the 
amateur is licensed. 

I have said that I am a broadcaster; here 
I hang my head in shame, because it was 
broadcasting that stirred up this ill feeling. 
However, I am not a broadcaster at heart, 
but rather by circumstance. I was led into 
it of necessity, incidental to the development 
of a radiophone, for a very special and use- 
ful purpose. When I accomplish this end, I 
shall cease broadcasting. In the meantime I 
will keep down to a minimum amount of it, 
and am having nothing to say about amateur 

interference. As I said before, the amateurs 
in this vicinity are very good about that, 
and I should worry about the ones at a 
distance. 

All is not well among the broadcasters 
either, for there seems to be an undercurrent 
of jealousy, and for why, I know not. Most 
anyone can build a broadcasting station ; the 
circuits are of common knowledge, and the 
apparatus on the open market. The success 
of a broadcasting set, just as with an ama- 
teur set, is measured pretty much by the 
amount of money put into it. Why one 
should be jealous of another because he has 
more money to put into a set, it rather a 
mystery; for when the final "bust" comes, 
the one with the greatest investment stands 
the `greatest loss. It is almost certain that 
there will be a bust too; for broadcasting is 
either directly or indirectly an advertising 
scheme, and there are far better ways of ad- 
vestising than cluttering up the air with it. 
Broadcasting will dwindle down to a few 
powerful, high class stations, and that is 
just what it should do, as the field can be 
satisfactorily covered, with little or no in- 
terference and at .a minimum expense. It 
seems to me then, that since the Government 
holds the key to the whole situation, that we 
had best not attract too much attention by 
our squabblings, lest we suddenly find the lid 
clamped down on the lot of us. Let's be 
peaceful and let this situation smooth itself 

.out. ONE OF YOUR READERS 

Interference Agáin! 
Sir: In the December issue of your maga- 

zine "A Novice" is so pitifully inaccurate, 
and yet so well in accord with the distorted 
view of his class, that he deserves some an- 
swer. 

First let me refute his statement about the 
interference of spark stations, and state that 
they do not interfere, provided proper means 
are used to get rid of them ! I am about 
3000 ft. from the Beach Station of the Federal 
Telegraph Company. This station uses a 
7 kw. spark set and with properly designed 
sets, the interference can be reduced so that 
it is not bothersome, on signals from nearby 
broadcasting stations! There are also many 
amateur stations in this city, some of whom 
are within a mile of my station. With 
properly adjusted apparatus loosely coupled 
I have never had any of them interfere on 
360 meters!! This proves, without doubt, that 
the trouble with "A Novice's" set is that it 
is either poorly designed, or adjusted - 
probably both. 

"A Novice" attempts to justify the use of 
the single circuit tuners, by stating it is the 
misfortune of the novice rather than his 
fault. If the proposition of cost alone is to 
be considered, which is apparently what the 
gentleman is driving at, I fail to see it at 
all. The average single coil set could be 
re -built to use inductive coupling at an out- 
side cost of $40 or $50 ; certainly not any 
$3000 or $4000 that he seems to believe is 
the cost of an inductively coupled set. I 
have no knowledge of any sets today that 
cost such a price, and if I could manufacture 
a few, and sell them at the price, simply 
because they were loose coupled, I'd be very 
glad to do so, and retire on the proceeds. 
I'd even include a transmitter or two with 
them at the price! ! ! ! 

As far as the Westinghouse "RC" receiver 
goes, they are not worthy of consideration as 
"tuners," as they simply don't tune. They 
were, it is understood, designed to work, 
with the assumption that all spark sets were 
to be done away with. 
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I can see no reason why interference should 
be experienced on a Grebe CR -8 set. This 
is a two -circuit apparatus, of proper design, 
and capable of very sharp tuning. Any 
trouble with this set is probably due to a 
lack of knowledge of the proper methods of 
"twisting the knobs." 

The gentleman assumes the work of the 
amateurs is all worthless. Is the stuff sent 
out by the broadcasting stations any more 
valuable? If so let him show it, and state 
where any matter has been transmitted, ex- 
cept the weather warnings, market reports, 
and the like, which, incidentally, were broad- 
casted for many years before the radio phone 
was thought of. Time signals are sent from 
a few broadcasting stations, but even these 
are repeats of Naval stations on longer 
wavelengths, and have been sent for the 
past twelve or fifteen years by the latter 
stations. 

To cite several specific examples of the 
times when amateurs have proved themselves 
of value: I know of one automobile dealer 
who orders his parts from his supply house 
by radio. Another amateur station in the 
Sierra Nevada mountains in California is 

the only means of outside communication 
during the winter months. A station in 
Portland, Oregon (amateur), heard the dis- 
tress call of a vessel in collision on the 
Columbia River, and handled business with 
the agents ashore, and permitting proper ar- 
rangements to be made for salvaging the 
vessel, and saving the lives of twenty odd 
men. An amateur in Texas heard the dis- 
tress call of an Army Airplane, communicated 
with him, and prevented the loss of the 
plane and its passengers. Amateurs received 
police reports broadcasted by one of their 
number, and reported them to their chief of 
police, who captured thieves and stolen ma- 
chine (in New Jersey). Amateurs operated 
stations and had the only means of commu- 
nication for days, during floods in Ohio 
River Valley, and assisted actively in di- 
recting rescue work, by radio., etc., etc. Oh 
no, the amateur never does anything, at all. 

I presume that the gentleman would like 
to have gone to sea, during the late war with 
broadcast listeners (novices) as radio oper- 
ators. The listeners would have doubtless 
been able to get into the swing of commercial 
work in a week, or two, and handle wartime 
code warnings, and confidential distress mes- 
sages, of course. They would also have been 
of immense assistance in the Signal Corps, 
as they are generally such superb operators, 
that they could copy verbatim all of the Ger- 
man secret code, that was finally deciphered 
by another amateur. The achievements of 
the American Radio Relay League, in the 
transmission of congratulatory messages from 
the governors of nearly every state in the 
Union, to President Harding, is no doubt of 
no importance, in the "Novice's" eyes, nor 
is the fact that the same organization trans- 
mitted a formal invitation from Chief of 
Police Vollmer, of Berkeley, Calif., to every 
police chief, sheriff and other municipal offi- 

cer in the United States, to attend the Police 
Chiefs' Convention held recently in San 
Francisco. 

No doubt the personal achievements of 
some of the amateurs are of no importance 
whatever eitlìer. The development of the 
original feedback circuit -or regenerative 
system -was developed by one amateur 
Armstrong -now Major in the U. S. Signal 
Reserve Corps -after having served in 
France with great honor. The further de- 
velopment of this circuit by Paul F. Godley - 
another amateur -is doubtless of no value, 
or importance in the eyes of "A Novice." 
The fact that a large number of the present 
radio engineers came from the amateur ranks 
is of little importance, also. For example, 
Mr. L. Clement, who is head of the Radio 
Research Department of the Western Elec- 
tric Company, was an amateur. Mr. Earl 
C. Hanson, Expert Radio Aid U. S. Navy, 

Washington, D. C., was a Los Angeles ama- 
teur. Mr. M. B. West, a Middle -west ama- 
teur, served as District Communication Su- 
perintendent, of the Great Lakes District, 
U. S. Navy, during the War. The list is 

too long to bother with to carry further, but 
I think little more need be said-yes--one 
thing more. A large proportion -probably 
80 or 90% of the present broadcasting sta- 
tions -were built, installed or operated by 
amateurs, many of whom go home, and 
"pound the brass" as soon as their spell of 
the day's broadcasting is over! 

In contradistinction to this, WHAT have 
the broadcast listeners, the novices, accom- 
plished ? ? ? ? Nothing, and then some, by 
comparison. I have no record, or anything 
they have accomplished, except kick and 
holler at everything and anything that they, 
in their ignorance don't understand, or like. 

I do not mean to discredit the splendid 
class of entertainment and amusement ma- 
terial sent out from the broadcast stations, 
which serves to lighten the burden of many 
a shut -in, and stay -at -home, who would be 
unable to hear any news of the outside world 
otherwise. Nor do I mean to run down the 
splendid work of those stations that broad- 
cast weather, crop, and similar reports, but 
I desire to call attention in the latter case, 
that these weather reports are transmitted on 
longer waves, by telegraph, by Naval, and 
other stations which the novices are unable 
to read or understand, and therefore the 
present system is simply an adaptation of the 
existing conditions, to meet the new class of 
listeners. 

A. H. BABCOCK 

Newly Appointed A. R. R. L. Director 
for 6th District 

To return to the single coil argument 
again. A single coil system, and a properly 
tuned set may be illustrated by a very simple 
comparison. Imagine a cheap automobile 
with an engine, four wheels, and a seat on 
the gas tank; no clutch, brakes, gear shift, or 
other modern appliance being installed. 
This machine would doubtless run. There is 
no doubt but that it would, but, without 
proper controls, the machine would be useless, 
and it would more or less "run amuck," if 
started down the highway, or if driven 
through heavy traffic. This corresponds to 
the single coil tuner. It will undoubtedly 
"run," to perfection, i.e., it will bring in 
the signals with great audibility, and is very 
simple to adjust, but, on the other hand, it 
"runs amuck" when any other station starts 
in, after the first one has started up. It is 
usually entirely incapable of "selecting" the 
station desired, and even when it possesses 
some selectivity it is not sufficiently sharply 
tuned to eliminate any interference to speak 
of. A properly built tuner, with variable 
inductive coupling, corresponds to the prop- 
erly designed automobile, which has all the 
necessary and desirable controls, such as 
gear shift, clutch, etc., which were assumed 
to be missing from the cheap machinle. 
Such a receiver, if properly adjusted, is 

capable of being steered through a great deal 
of interference, and will not cause any - 

Continued on page 95 
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WITH THE AMATEUR 
OPERATORS 

A. H. Babcock, 6ZAF, of Berkeley, Calif., 
has been appointed to fill the unexpired term 
of A. E. Bessey, 6ZK, who has resigned as 
director of the American Radio Relay 
League in the Sixth District. Mr. Babcock, 
in public life the consulting electrical en- 
gineer for the Southern Pacific Co., in private 
life has long been an enthusiastic radio 
amateur. Because of his many years of ex- 
perience, his high professional standing, and 
his aggressive personality, he has often been 
a friend at court for many a youthful ama- 
teur. He has played the game for the pure 
love of it and brings to his new duties a 
sympathetic understanding of the boy's point 
of view and an intimate knowledge of the 
practical and technical side of radio. Under 
his direction it is hoped that the A.R.R.L. 
will forge rapidly ahead in its work in the 
Sixth District. 

Carl D. Elfving advises that QRA of 
station 6AJE is 140. Ellsworth Ave., San 
Mateo, Calif., and not 334 McHenry Ave., 
Modesto, Calif., as listed in the call book. 

The call of 6BZ has been re- assigned to 
Lawrence B. Hall,,; Los Gatos, Calif. 

The new address of E. G. Arnold oper- 
ating 6ZAA andi6AT (portable) is 647 No. 
Madison Ave., Pasadena, calif. 

2ND is the call of Charles Younger, 24-7 

Neal Dow Ave., Westerleigh, Staten Island, 
N. Y. 

The new address of W. K. Aughenbaugh, 
operating 8AKI,, is 1432 12th Ave., Altoona, 
Pa. Will appreciate word from anyone hear- 
ing his 5 -watt 1 C. W. 

Call letters 6RR are issued to C. P. Ballard, 
415 N. Gower St., Los Angeles, Calif., and 
not to F. S. Barton of the same city. 

W. W. Lindsay, Jr., of Reedley, Calif., 
signs 6ZF for traffic and 6XAV for experi- 
mental work. 

THE OBLIGATION OF A 
"Z" LICENSE 

By ALLEN H. BABCOCK 

The Radio Laws and Regulations provide 
for Special Amateur Stations, the licenses for 
which permit the use of longer wavelengths 
and a higher power, to make possible com- 
munication between amateurs over excep- 
tional distances and in .spite of extraordinary 
natural difficulties. Such station licenses 
are known as "Z licenses" because their 
station call letters always carry that letter 
following the Radio District number. 

Since these licenses confer special privi- 
leges, they are the desideratum of progressive 
amateurs, some of whom fail to recognize 
the fundamental fact that acceptance thereof 
carries with it special obligations and respon- 
sibilities. 

Obviously, the end and aim of practical 
radio work is communication ; hence, those 
who are given special facilities for 

, 
commu- 

nication, must communicate if they expect 
their special privileges to continue. It will 
be well therefore for all Z station logs to 
show all messages handled in and out, so 

that in case questions are asked when re- 
newal of Z licenses is requested the record 
may be clear and convincing. A fine method 
of making it conclusive is to take active part 
in the organized traffic of the American 
Radio Relay League, (join the League if 
you are not already a member) ,_ and, in any 
event, report monthly your traffic figures to 
your District Manager, whose records are 
useful to the District Radio Inspector when 
he is acting upon original or renewal appli- 
cations for Z licenses. 

MORAL: In Radio, as in much of every- 
thing else in this life, get into the game if 
you wish your special abilities to be re- 
warded. 
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NEV APPARATUS AND SUPDLIES 
aòt7T 

° Q FROM T1-4L RADIO 
`b ° °ó v'. MANUFACTURERS 

DIAL TYPE 
RHEOSTAT 

A novel and effective idea is embodied 
in the dial -type rheostat made by the Parkin 
Mfg. Co. of San Rafael, Calif., and illus- 
trated herewith. As may be noted from the 
picture, the resistance element is placed in a 
recessed groove in the back of a 3 in. Bake- 
lite dial. This is mounted outside the cab- 
inet, eliminating heat from the inside of the 
set and giving more cabinet space. 

Parkin Dial Rheostat 

The dial is molded of black Bakelite, and 
highly polished to a beautiful lustrous finish. 
The 100 division scale reads from right to 
left for clockwise rotation, and graduations 
are filled with brilliant white enamel for 
easy reading. The knob is of molded Bake- 
lite. An off position is provided, and a stop 
on the dial engaged the stationary contact at 
the extreme positions. Resistance is 5 ohms, 
carrying capacity i % amperes. 

AMPERITE AUTOMATIC 
FILAMENT CURRENT 

ADJUSTER 
Investigations by the engineers of the 

Radiali Company of New York City show 
that the life of a vacuum tube can be 
lengthened by keeping the filament tempera- 
ture between 1800 and 2200 degrees Centi- 
grade. The filament crystallizes and becomes 
brittle below 1800 degrees and vaporizes 
above 2200 degrees. To maintain this close 
temperature control they have devised an 
automatic filament current adjuster known as 
the "Amperite." This may be substituted 
for a rheostat in any amplifier tube circuit 
and eliminates the need for a voltmeter to 
prevent overloading the tube. Due to the 
variations in detector tubes, the use of a 
rheostat is advised with the Amperite, no 
adjustment being required after the rheostat 
has once been set. 

This device is manufactured in two styles, 
one for the standard tubes taking about 1 

ampere with 5 volts off the usual 6 -volt A 

Amperite Automatic Filament 
9d juster 

battery and the other for tubes requiring 4 
volts, 0.8 amp. The device automatically 
keeps the current within 0.08 ampere inspec- 
tion of the variation in battery voltage. 

Current 

THE LORAIN VARIO- 
COUPLER 

A varicoupler especially adapted for easy 
mounting in the panel is being made by the 
Lorain Radio Supply Co. of Lorain, Ohio, as 
illustrated herewith. The panel simply has 
to be drilled for three screws and the shaft 
and the coupler may then be mounted. 

Lorain ¡'ariocoupler 

The rotor and stator are tightly wound on 
Formica tubing, the rotor revolving easily 
and quietly. The stator has 60 turns, with 
taps every 6 turns. The taps are large loops 
not easly pulled out and need only be scraped 
slightly to remove insulation. The rotor has 
either 30 turns plain winding or 70 turns 
bank winding. 

The connections to rotor are flexible wire, 
insulated with rubber tubing. The range is 
approximately 150 to 550 meters, with aver- 
age antenna and series condenser. 

TRADE NOTES 
Western Radio, Inc., has been organized 

at Seattle, Wash., with John C. Mitchell as 
president, H. S. Allen as vice -president, J. 
W. A. Legge- Willis as general manager, and 
T. M. Gardner as secretary- treasurer. They 
represent twenty -seven manufacturers, as 
exclusive jobbers of radio equipment. 

Dubilier Condenser and Radio Corpora- 
tion of New York City advise that their 
"Ducon" device for utilizing lighting wires 
as an aerial has been approved by the Un- 
derwriters' Laboratories of the National 
Board of Fire Underwriters. 

A NEW TUBE ADAPTOR 
The WD-11 vacuum Tubes, which have 

recently appeared on the market, are particu- 
larly desirable for portable sets, as they re- 
quire but 1% volts for the filament 
supply, and where one or two tubes 
only are used, the source of energy can be an 
ordinary dry cell, thus eliminating expensive 
storage batteries, and charging apparatus for 
same. These tubes are said to show good 
operating characteristics both as detectors and 
amplifiers,radio frequency or audio frequency. 

They have one disadvantage in that they 
require a special socket. It is, therefore, 
necessary to either change the sockets in the 
receiving set, or build a new set in order to 
use these tubes. To eliminate this difficulty, 
the J. Jos. Lamb Co. of Detroit, Michigan 
have developed an ingenious device to ac- 
commodate the WD-11 Tube and make it 
possible to use this tube in the standard 
vacuum tube socket. 

Tube Adaptor 

This adaptor is made of hard rubber in the form of a plug with the usual four prong contact base, the upper portion of the plug being fitted with four split -tube con- tactors which take the prongs on the base of the WD -11 tube. The internal connection 
of the device is so arranyed that when the adaptor is plugged into the ordinary tube socket, the connections are exactly the same as when using the standard tube. 

The use of this device will permit an interchange of tubes in any standard set, and will alloy the present set owner to change to the WD -11 tubes, if he so desires. The new device is entirely fool -proof and practically indestructibl e. 
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NON -LIQUID STORAGE "A" 
AND "B" BATTERIES 

This illustration shows a group of "A" 
and "B" storage Radiobats which incorporate 
a number of revolutionary new features of 
considerable interest to every radio fan. 
Both "A" and "B" types of these new princi- 
ple batteries contain a solid electrolyte 
which makes them non -spill. This feature 
will be appreciated by every radioist who 
who has ever spilled acid from his bat- 
tery on his mother's or wife's best carpet. 

Another interesting feature is the absence 
of separators, which reduces internal resis- 
tance to a minimum. The Radiobat grid 
(the metal mesh into which is pressed the 
"active material ", forming the "plate "), has 
a double reinforced construction. This con- 
struction adds 25 to 30% more actual metal 

facturers. In its 72 pages, 6x9, the dis- 
criminating amateur will find descriptions 
and prices of any apparatus or supplies he 
may need. 

Bulletin No. 20, from Roller -Smith Co., 
233 Broadway, New York, is devoted to 
"Universal" receivers and loud speakers. 
The latter comprises an especially designed 
horn with two carefully matched built -in 
receiver units. 

Parkin Mfg. Co. of San Rafael, Calif., 
are distributing a new catalog of parts, in- 
cluding dials, knobs, rheostats, sockets, lever 
switches and binding posts. Of especial in- 
terest is the new Parkin .001 m.f. variable 
condenser, which is 3 in. in diameter and 
only 1/a in. thick. 

"Quality Amplification" is the subject of 
an attractive folder from the General Radio 
Co. of Cambridge, Mass. It deals spe- 

A and B Storage Radiobats 

per square inch. The plate is, consequently, 
just that more rugged and does not buckle. 
This reinforced strength plus the solid elec- 
trolyte, makes the use of separators un- 
necessary. Due to the fact, however, that 
the secondary reinforcing mesh in the grid 
does not come to the surface of the plate, 
there is actually more active surface per 
square inch of plate area. In the case of 
the Radiobat "A," this results in a battery 
25 to 30% smaller and, consequently, easier 
to handle than any other "A" battery of 
equal rating. 

The Radiobat storage "B" is even more 
unusual and interesting. It is compact - 
only 4 inches square by 7 inches long- 
scarcely larger than a large size dry cell "B ". 
It has no glass jars to break, no liquid to leak. 
The most notable feature is its utter 
noiselessness of operation. 

It substitutes the steady, sustained voltage 
characteristic of a storage battery in place 
of the irregular constantly dropping voltage 
of a dry cell, thus eliminating all hissing and 
crackling noises with which all radio opera- 
tors are familiar. Changing voltage in the 
plate circuit is the direct cause of most tube 
noises and most of what is blamed on static. 
Sustained voltage does away with this and 
results in a marvelously clear true -tone repro- 
duction of each word and note. 

The Radiobat Storage "B "is economical as 
well. It is easily rechargeable at home from 
either ac or dc and outlasts its value in dry 
cell "B "s on each home charge. 

NEW RADIO CATALOGS 
Catalog R -4, from Julius Andrae & Sons, 

Milwaukee, Wis., covers a very complete 
assortment of all parts needed in the opera- 
tion and construction of a receiving or trans- 
mitting set. This includes complete receiv- 
ing sets from many of the standard manu- 

cifically with the development of audio fre- 
quency amplifying transformers, culminating 
in their Type 213A. 

The California Radio Association, 37 Cali- 
fornia St., San Francisco, is distributing an 
interesting leaflet regarding what it is doing 
for its members. 

The Federal Telephone & Telegraph Co. 
have issued a new Radio Frequency Bulletin 
No. 119 -W, which is a complete textbook on 
radio frequency amplification and contains 
several valuable circuits. This catalog Will 
be distributed free to anyone who cares to 
write in for one. 

Telephone Maintenance Co. of Chicago are 
distributing a 32 -page illustrated catalog and 
price list of "Telmaco" Quality Radio Appa- 
ratus, including their own complete receiv- 
ing sets, and parts from various manufac- 
turers. 

"Practical Radio" by H. S. Williams, 427 
pages, 5x7Y2, published by Funk & Wagnalls 
Co., New York City, and for sale by RADIO, 
San Francisco. Prices $1.75, net; $1.87 post 
paid. 

Novices frequently ask what they might 
read before trying to understand what is 
ordinarily published in the columns of 
RADIO. This book is an answer. Written 
as a fascinating narrative, it brings an easy 
understanding of the principles that underlie 
radio phenomena. Radio is treated as a 
wonderful game for boys. The action of the 
crystal and the triode, the movement of elec- 
trons, the meanings of symbols and hook -ups, 
and the how and why of the regenerative and 
amplifying radio receiver are all told in 
simple, interesting language. Aerials, radio - 
frequency amplification, and super- regener- 
ation conclude that portion of the book de- 
voted to receiving. There are short chapters 
on the general principles of sending radio 
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messages, "wired wireless," radio control of 
distant apparatus, the problems of the ad- 
vanced amateur, and radio as a public utility. 
The entire treatment is practical, making an 
excellent text not alone for the novice but 
also for the amateur desiring to review his 
knowledge. 

NEW RADIO PARTS 
Those assembling their own sets will be 

interested in several new parts made by 
Alden- Napier Co. of Springfield, Mass. These 
include the De Lux socket, a small space 
socket and a Condensite dial as illustrated 
herewith. 

De Lux Socket. 

The De Lux socket has a patent clip which 
makes a positive connection to the prongs 
of the vacuum tube under any and all con- 
ditions. As the tube slips into place there 
is a wiping action across the bottom and at 
the side. The operator using these sockets 
in his set can be sure that he is free from 
open circuit troubles in this part of his ap- 
paratus. As this socket is slotless and made 
of genuine Condensite it is practically un- 
breakable. It serves equally well for 5 watt 
power tubes as there is ample spacing be- 
tween the contact strip and the bottom of the 
base. 

Small Spice Socket. 

The small space socket is also made of 
Condensite and as it occupies a minimum 
of space it is particularly useful where two 
or three tubes are to be used. It is not 
affected by the heat of the tubes or of a 
soldering iron. 

Condensite Dial. 

As the dial is likewise made of Conden- 
site it will not warp and it runs true. Due 
to the shape of the knob and the fact that 
the numerals are placed on the bench, the 
fingers can be placed on the knob without 
hiding the numerals, an unusual feature in 
a 3 in. dial. 
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CALL S 
14EARD 

Readers are invited to send in lists of calls 
heard from stations distant 250 miles or more 
from their own station 

BY 6ZY, WAIKI1U BEACH, HONOLULU, T. H. 
lbka, 2afb, 2bgm, 2fw 2fz, 2go, 2awl, 21o, 

Sawa, 3co, 3dh, 4km, 4fg, 4id, 4gh, 4by, 5ag, 
5aec, 5di, 5ek, 5eo, 5gv, 5kc, 5nk, 5px, 5pb, 
5sf, 5sk, 5sm, 5tc, 5uo, 5zau, 6ak, 6alu, 6avr, 
6atg, 6ada, 6aqu, 6awt, bakt, 6arf, 6abx, 6ahq, 
6asj, 6arb, 6aat, 6avd, 6bun, 6bcr, 6bjy, 6bac, 
6bu, 6biq, 6bql, 6bqc, 6cp, 6cc, 6cu, 6cn, 6en, 
6ea, 6ec, 6eb, 6ek, 6gf, 6gx, 6ik, 6iv, 6jd, 6ka, 
6mqu, 6oaa, 6pi, 6qy, 6tc, 6tw, 6ti, 6zg, 7sc, 
7bk, 7hm, 7bj, 7uu, 7zo, 71r, 8anb, 8aqo, 8aio, 
8anb, 8amd, 8awm, 8bo, 8bfm, 8bxa, 8bef 8bxh, 
8beo, Boaz, 8cgp, 8cmi, 8cf, 8cbd, Smj, 8nd, 
8ow, Bpd, 8xae, 8yd, 9aul, 9amb, 9awm, 9axu, 
9aog, Saws, 9avz, 9aw(Can.), 9aw1, 9am, 9aux, 
9brq, 9bb, 9brg, 9cp, 9cg, 9ccv, 9cfy, 9cip, 
9dpa, 9dtc, 9dsm, 9dky, 9dtm, 9dpa, 9gk, 91z, 
9uu, 9wu, 9yaj, 9zn, 9zaf. 

BY SDI, 2209 AZLE AVE., FORT 
WORTH, TEXAS 

All C. W. -law, (lii), lxm, lxu, lxz, laaw, 
ibka, lbwj, (lcmk), (lcnf), lexx, 2bv, 2cc, 
2e1, 2gr, 2nz, 2os, 2qv, lud, 2wr, 2zk, 2afp, 
2aso, 2bqd, 2cbw, 2ccd, 2ckr, 2cma, 2cqz, 3bz, 
3ca, 3hg, 3h1, 3jt, (3ot), 3qb, 3pz, 3sd, 3xm, 
ayo, 3zw, 3aay, 3apr, 3atz, 3auw, 3bef, 3bgt, 
(3bhm), 3bip, 3blf, 3bva, 3bza, 4bx, 4by, 4cg, 
4co, (4eb), 4eh, 4es, 4fg, 4g1, 4gs, 4hw, 4id, 
4jz, (4kc), 4nt, 4ur, 4ya, (5ek), (5e1), 5fv, 
5is, (5jb), (5pv), (5ta), 5tj, 5uo, 5vy, 5xk, 
5xu, 5xv, (5aec), 5ano, bah, 6cc, 6ft, 6gr, 6g1, 
(6jd), 61j, 6iu, 6zh. 6zx, 6aag, 6ajh, 6a1g, 
6anp, 6avd, Gawp, (6awt), 6baw, 6bcr, 6bmd, 
6boe, 6bqc, 6bqz, 6bsa, 6bug, 6bvg, 6xad, 6zac, 
7gw, 7zo, 7zu, 8aa, Sae, 8bk, 8bo, 8cf, 8hj, 8ib, 
Six, 8m1, 8qk, Sro, (8vy), 8xc, 8yd, 8yu, (8zy), 
8zx, 8aed, 8agz, (8aim), (Salo), (Same), 8anb, 
8aqo, Saxe, 8axd, (8azd), Sazf, 8bdv, (8bjk), 
8bke, 8bnz, 8bt1, (8bvr), (8bwa), 8bxa, 8bxx, 
8byf, (Sbyn), 8bzy, 8cfx, 8cgx, 8cjd, 8ckm, 
(8cko), Scpd, 8cur, Scuu, 8cyt, 8zag, gei, 9gr, 
9ii, (9yu), 9z1, 9acb, 9agz, 9agr, 9aly, 9anw, 
(9aog), (9aon), gaps, (9apw), (9aqm), (9arj), 
gase, (9asn), gate, (9atz), (9awm), (9ays), 
9bhd, 9bie, (9bik), (9bey), 9bzz, 9cba, (9ccv), 
9ces, 9cfc, 9cfg, 9cgk, (9cg1), 9ciy, 9ckp, 
(9c1z), 9cma, 9ctr, 9cvo, (9dbv), (9ddy), 
(9def), 9dky, 9dta, 9dyn, (9zaa), Can.- (3bv), 
3dh, 3gk, 4bk, (4bv), 9a1. 

BY CAN. 50N, 3290 GRANVILLE ST., 
VANCOUVER, B. C.; ONE TUBE 

C. W.: U.S. 2fp, 4bq, 4cg, 4eb, 4ft, 4hh, 5di, 
5ek, 5eo, 5kc, 5nk, 5n, 5sm, 5va, 5hc, 5zb, 
5acf, 5zap, 5xad, 5za, 6cf, 6cp, 6cc, 6fh, 6if, 
6en, 6ea, 6ft, 6ka, 6pi, 6gx, 6nx, 6rd, 6oh, 6ku, 
6xh, 6zh, 6zo, 6zr, 6zx, 6iv, 6tc, 6aag, 6aat, 
6akw, 6aec, 6alx, (6arb), 6ahq, 6a1u, 6awt, 6apw, 
6ajh, 6abx, 6auu, 6ahp, 6atv, 6avd, 6asj, 6atc, 
(6agp), 6bqf, 6bjq, 6bkd, 6bcj, 6bic, 6boe, 6bcd, 
(6bcr), 6bkb, 6bmd, 6bes, 6bjk, 6bjf, 6bko, 6bsa, 
6bbc, 6bqz, 6bqg, 6amn, 6bjr, 6aiy, 6bum, 6bvg, 
6bvz, 6cjf, 6zf, 6zac, 6xad, 6xav, 6xas, 7bs, 7bk, 
7bj, 7df, (7dp), 7du, 71u, 7tt, (7tn), 711, 7qn, 
7jf, 7qt, (7nn), 7oz, loo, (7wm), (7sc), 7sy, 
Tri, (7th), 7ny, (7rn), 7mf, 7nj, 7wx, (7ot), 
7jm, (7jw), 7hm, 7zo, 7zu, 7zk, 7xc, (7zb), 
7aft, 7aic, 7afs, (7aea), agf, 7adf, 7aad, 7atx, 
7aem, 8ab, 8az, 8bk, 8cf, Suc, 8uk, Sqi, 8qk, 8vy, 
8xe, 8yd, 8zz, 8asv, 8aqo, 8afd, 8aio, 8cur, 8apy, 
8azd, 8bef, 8axc, 8bfm, 8bke, 8bdu, 8bzy, 8bnj, 
8zaf, 9pn, 9pi, 9qi, 9ii, 9uu, 9qf, 9dr, 9zn, 9hm, 
9amb, 9als, 9aou, 9aiy, (9awm), 9asf, 9ajp, 9ajh, 
9gk, 9avz, 9api, 9axt, 9akb, 9arz, 9abu, 9ami, 
9aap, 9axu, 9apw, (9aul), 9aon, 9aps, 9bji, 9bed, 
9bev, 9bme, 9bxa, 9bhm, 9bey, 9bds, 9bik, 9cci, 
9cgd, 9cmk, 9cns, 9dug, 9dpl, 9dsm, 9dky, 9dyn, 
9xaq, 9xaj, 9doz, 9xav, 9zaf, (bt3), ad7. 

Heard and worked in daylite with sun still 
shinning -6ajh, 6aat, (7sc), (7zb), 7kj (spk). 

C. W.: Canadian -3bv, 3xn, (4dq), (5ct), 
9ac, 9bg. 

Spark: U.S. -6ao, 6cc, 6gr, 6fh, 6km, 6ic, 
6ib, 6qr, 6hc, 6vx, (6ff), qra ?, 6qr, 6ik, 6tu, 6acr, 
6amk, 6aak, (6abw), 6aof, (6a1v), 6ani, (6aqu), 
6amw, 6ark, 6bqc, 6bip, 6bak, (7ge), (7nn), 
(7fr), lof, (7o1), 7vo, (7ot), 7jf, (7vf), (7bb), 
7wg, (7tw), (7mu), 7sj, The, (7ki), 7mc, 7zk, 
7zu, 7zg, (7abs), (7aea), (7agi), 7acn, bq3. 

Spark: Canadian- (5dx). 
All stations hearing 5CN on spark or C. W. 

pse QSL. Any stations in the above list wishing 
a report on their sigs pse drop a card to 5CN. 
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By 6EB, 343 So, Fremont Ave., Los Angeles 
C. W.: Can. -4bv, 5cn, Sac. 5di, 5ef, 5px, 

(5qy), 5tj, 5xad, 5za and buzzer, 5zav, 6ada, 
6ajf, 6ak, 6akl, 6aoi, 6aor, 6aqw, (6arb), 6arf, 
(6asj), 6avn, 6avw, 6awt, 6bbh, 6bcd, 6bcr, 
6bjy, (6bmd), 6bnu, (6bnw), (6bsa), 6bum, 
6bwp, 6cc, 6dd, (6fh), 6gf, (6iv), 6ku, (61o), 
61v, (6nx), 6ok, (6rd), 6rm, 6to, (6ti), 6xb 
music, 6xd music, 6uw, 6vm, (6zac), 6zh, 6zo, 
(6zx), 7abb, 7aem, 7bb, 7bj, (7bk), 7cz, 7fr, 
7gk, (7jw), 71r, 7sc, (7th), Saav, 8aqo, Sasv, 
8bdu, Sbfm, 8bzy, 8ck, 8vy, 8yd, 8yu, Szy, 
9amb, 9arz, 9asg, 9avz, (9awm), 9aya, gays, 
9bey, 9bik, 9bji, 9bxa, (9cns), 9dky, 9dtm, 
(9xaq), (9zaf), 9zn1II hi. 50 watts a.c. C. W. 
here since Oct. 30th. 

By 6Z11 ex 6AJH, San Ysidro, Calif. 
C. W.: 2fp, 3ot, 3zv, 4eb, 4gh 4hw, 4id, 

4ya, 5di, 5ek, (5er), 5cy, (5ir), 5kc, 5nk, 5pb, (5px), (5qy), 5sk, 5sm, 5uj, 5un, 5uo, 5vo, 
5xb, 5xd, 5xk, 5xt, 5xy, (5za), (5zh), 5xad, 
5zas, 5zav, (5acf), 6's too numerous, 7bb, (7bj), 
7bk, 7dp,7jw, 71r, (71u), 7mf, (7ot), (7oz), 
7sc, 7th, 7tj, 7tq, 7zo, 7zu, 7zv, (7adp), (7aem), 
8bk, 8cf, 8ib, 8qk, 8sp, (8wr), 8xe, 8xu, Buz, 
8yd, 8zy, Szz, 8aim, 8amm, 8apy, 8aqo, Sasv, 
8awx, 8axb, 8axc, 8azb, 8bef, 8bfm, 8bxh, 
8bzy, 8caz, 8cmi, Scun, 8cur, 8cyv, 9th, 9fv, 
9gk, 9ox, 9pi, 9pn, 9ps, 9uh, 9uu, 9zn, 9zy, 
9afk, 9aix, (9amb), 9anq, 9apw, 9arz, 9asf, 
(9aul), (9avz), (9awm), 9ayh, (9ays), 9bcb, 
9bds, 9bed, 9bey, 9bgh, 9bhd, 9bie, 9bik, (9bji), 
9bqw, 9bpl, 9bud, (9bun), (9bqx), 9bzy, 9cde, 
9ccv, 9cfy, 9cns, 9cow, 9dfb, 9dky, 9dsm, 9doz, 
(9dte). (9dtm), 9dwk, 9dyn, 9dug, (9xaq), 
9yaj, 9zaa, (9zaf), ad7, qra? Can. 3co, 3dh, 
3xn, (4bv), 9aw. 

By 6ASN, 2043 Berryman St., Berkeley, Calif. 
C. W.: 5qt, 5aac, 5anx, 5za, 7áb, 7bk, 7bj, 

7dp, 7ia, 71e, 71u, 7mf, 7ny, 7jf, 7jy, 7rn, 7sc, 
7to, 7tq, 7ud, 7wm, 7zb, 7aau, 7aad, 7afk, 7aic, 
9dy, 9z1, 9amb, 9ami, 9anf, 9avy, 9bey, 9bji, 
9bzi, 9bzm, 9dui, 9dva. 

By. 6EA, 343 So. Fremont Ave., Los Angeles 
All C. W.: Can. 3xm4, Can. 4bv, 5di, 5px, 5tj, 5za- buzzer, 5zav, 6ak, 6bf, 6cc, (6fh), 6gf, 

6gx, 6iv, 6ku, 61o, 61v, 6nx, 6sz, 6tc, (6ti), 
6tw, (6uw), 6vm, 6xb -voice and music, (6zh), 
6zi, 6zo, 6zx, 6xad, 6xav? (6zac), 6aat, 6ajf, 
(6ajh), 6akl, 6aoi, (6aor, 6arb, 6arc, 6asj, 
6atq, 6awt, (6bcr), 6bmd, 6bnw, 6boe, 6bsa, 
6bwp 4, 7bb, 7bj, 7bk, 7bp, 7fd, (7jw), 7ot, Ise, 
7th, 7tq, 7zb 7zo, 7abb, 7aby (7aem), 7afw, 
8cf, 8ib, 8yd, 8yu, 8abc, 8asv, 8axc, 8bfm, 
8bxx, 8bzy, 9bm, 9gk, 9vk, 9yw, (9amb), 9avz, 
9awm, 9bed, (9bji), 9cns, 9dtm, 9xaq, (9zaf), 
kfaf -voice and musice, kdpt -voice and music, 
kdpu, kdpv and bt3. My '5 watter was re- 
ported heard by 5nv, 7bb, 7fk, 7ft, Iii, 7sp, 
7vf, 7vx, lacs, 9cjc, wsr -1,800 miles north- 
west of Los Angeles, and kkkei -1,115 miles 
northwest of San Francisco. 

By 6BQL, 575 21st Ave., San Francisco, Calif. 
C. W.: Can. 4bv, Can. 5cn, Can. 9ac, 5aw, 

5bq, 5di, 5ek, 5fv, 5kc, 5my, 5nb, 5nn, 5px, 
5qy, 5sm, 5uo, Sade, 5za, 5zaa, 5zas, 5zav, 5xad, 
6bf, 6cc, 6cu, 6ea, 6eb, 6ec, 6eo, 6en, 6ft, 6gd, 
6ii, 6iv, 6jd, 6ka, (6ku), (61o), 6om, 6pi, 
6pt, 6rr, 6tw, 8wr, 6xz, 6zb, 6zf, 6zg, 6zh, 6zn, 
(6zo), 6zr, 6zt, 6zz, 6aag, (6abx), 6ada, 6aeh, 
6agp, 6ahp, (6ahq), 6ajc, 6ajh, 6akl, 6a1u, 6amn, 
6amt, 6aoi, (6apw), 6aqa, (6aqw), 6arf, 6atg, 
6atj, 6atq, 6auy, 6avd, 6avn, (6avr), 6avv, 
6hbc, 6bbh, (6bdw), 6beg, 6beq, 6bes, 6bet, 
6bgh, 6bjq, 6bjy, 6bjr, 6bkb, 6bko, 6bki, 6blu, 
6bmd, 6bmy, 6boe. 6boo, tibor, 6bpj, 6bpz, 
6bqb, 6bqc, 6bqd, 6bqf, 6bqg, 6bqp, 6bqr, 6bqv, 
6bqy, (6bqw), 6bqz, 6brf, 6brk, 6bum, (6bun), 
6bvg, (6bwy), 6xad, 6xas, 6xav, 6zac, 6zaf, 7ad, 
7bj, 7bk, 7dp, 7du, 7hm, 7iv, 7jf, 7jw, 71r, 
71u, 7mf, 7ng, 7nn, 7ny, 7ot, 7qk, Ira, 7sc, 
75f, 7sq, 7sy, 7th ?, (7tq), (7ud), 7uu, 7wm, 
7xc, 7zb, 7zk, 7zo, 7zu, 7zv, 7aem, 7aft, 7afw, 
7aic, 8bk, 8cf, 8ib, 8kg, 8m1, Bon, 8pk, 8qk, 
8xe, 8yd, 8zy. 8aim, 8aks, 8amt, 8anb, 8asv, 
8azd, 8bfm, 8bke, 8bxa, 8cfo, 8xae, 9av, 9cr, 
9dp, 9fm, 9gk, 9kp, 9pi, 9pn, 9qf, 9xm, 9yf, 
9zn, 9zk, 9aap, 9adg, 9afk, Saja, 9amb, 9ami, 
9anq, 9aon, 9aps, 9apw, 9aul. 9avz, 9awm, 
9ays, 9bds, 9bed, 9bie, 9bik, 9bji, 9bun, 9bxq, 
9cfi, 9cfy, 9cmi, 9cmk, 9cns, 9dhb, 9doz, 9dtm, 
9dum, 9dyn, 9yaj, 9zaf, 9xac, 9xaq, bt3, bq3. 

BL 6BQR, 953 West 7th St., Loa Angeles, Calif. 
C. W.: 5ma, 5px, 5za, 5zh, 6aat, (6abx), 

6agh, 6ajf, 6ak, 6akl, 6aly, 6atc, 6atq, 6atu, 
6av, 6awt. 6bbh, 6bcd, 6bcj, 6bc1, 6bcr, 6bic, 
(6bjy), 6bmd, 6bnw, 6bgf, 6bum, 6bsj, 6cc, 
6cp, 6fh, 6gf, 6gr, 6gx, 6gy, (6ii), 6ku, 6sz, 
fite, 6ti, 6um, 6vm, 6xj, 6za, 6zf, (6zh), Gzm, 
(6zo), 6zt, 6zx, (fizz), 7aea, (7aem) 7bj, 7gk, 
7iw, 71u, 7mf, 7oh, (7ot), 7qt, (7tq), 7zb, 
7zm, 7zo, 7zu, 8bdu, 8bk, 8bx, 8cf, 8qk, Szz, 
Sac, (Can.), 9amb, 9asf, Saul, 9aw. 9awm, 
9ayu, 9bey, 9bji, 9cde, 9cfy, 9cns. 9dfb, 9dtm, 
9ii, 9kp, 9pi, 9zaf. Would be pleased to get 
a card from anyone hearing my 5-watt C. W. 

By 6CAE, Anaheim, Calif., on one tube 
5xd, 5zax (fane, c. w.), 5zm, 6's too nu- 

merous, lait, 71u, 7mf, law, 7aiu, 7yg, 7tq, 
7zk, 8fk, 8afs, 8afd, 9aml, 9dtm, 9zaf (tone, 
C. W.). 9bun, 9aul, 9bji, 9cns, c18, bq -3, 
Can. 9bd. 

BY 7MF, EUGENE, OREGON 
Spark - (6cc), (6ex), 6fk, 6gf, 6gr, Ggt, 6ib, 

(6ic), him, 6kc, (6km), 61o, 6oh, 6qk, 6qr, 
6zu, (6ajh), 6zi, 6zq, 6zac, 7fj, 7fi, 7oh, 7ot, 
7zk, 7bd, 7gd, Szd, gals, 5xu. 

C. W. -lbfx, 13zo, 4g1, 4bq, 5kc, 5sk, 5di, 
5za, 5zh, (6bf), (6cc), (6ea), 6en, 6ka, (6gr), 
(6fh), (6ak), 6nx, 6zx, 6rr, 6pi, (6bqc), 
(6bpz), 6xad, barb, 6cu, (6bic), (6bcj), (6bgl), 
(6bjy), 6bfp, (6aor), Gtw, 7bs, Ice, (7dp), 7go, 
7hs, (7iy), 71r (7nn), (7qw), Its, (7th), 7tn, 
7tt, 7tj, 7yj(izone), 7zs, 8bx, 8j1, 9dr, 9zn, 
9aum, 9dtm, 9zaf, 9xaq, 9dva, 9aav, kdkv 
(music), 9amb. 

Anyone hearing 7mf's C. W. please gel. 

BY 6BQG 1878 WEST 23RD ST., LOS 
ANGELES, CAL. 

C. W. -5yq, 5di, 5zh, 5za, 5zx, 5ck, 4bq, 4bf, 
5bk, (qsa), 5zaf, (6aat), (barb) (vyqsa), 6cp, 
(6awt), 6gr, (6bcj), 6ku, _ 6ak,. (6awp), 6ajh, 
6ec, 6bwa, .6bqf, 6zf, (6bic), (6bjy), (6xad), 
(6aqw), 6atq, 6agp, 6aow, 6jt, 6tv, 6za, 6abx, 
baja, 6apw, (6bjy), 6bmd, (Lacs), 6adu, (71u), 
(vyqsa), Ism, 7oz, loe, 7sy, 7dp, 7sc, (7zb), 
7abs, 7aea,- 7asu, 8bex, 9zaf, (vyqsa), 9amb, 
9dtm, 9dsm, 9bd can, gem, 9dug, 9ayu, 9aea, 
9dt, 9cjj, 9xaq. 

Spark -óaak, (6bju); 6ajh, 6ic, 6tu, óahf, 6kc, 
6gr, 6tw. 

By 6ZAC, Wailuku, Maui, T. H. 
C. W.: lbcg, lxm, 2awl, 2agc, 2fp, 2gk, 2gr, 

2bfx, 2nz, 2xap, 3zw, 4eh, Canadian 4bv, 5di, 
5ek, 5kc, 5sf, 5tj, 5qy, 5px, 5xd, 5xv, 5za, 
(6ak), 6ajh, 6asj, 6avr, (6awt), 6ada, 6atg, 
6bcq, (6bcr), (6bsa), 6bqg, 6bju, 6bdw, 
óbvq, (6cc), 6cu, (6ea), (Gen), 6eb, 6gf, (6gr), 
6gx, 6ka, 6nx, 6pi, (6tc), (6ti), (6tq), 6wi, 
(6xj), 6xad, 6zb, (6zg), 6zh, (6zn) (6zi), 
(6zx), (6zy), 6zaf, 6zaf, 6xaw. 7bb, 7bk, 7bj, 
7adp, 7gk, 7rn, (7sc), 7sy, 7zu, 7zv, 8amm, 
8apy, 8awp, 8azd, 8bef, 8cf, 8cur, 8bke, 8cuz, 
8ib, 8nb, 8uk, 8xe, 8zy, 8xh, 9aw, (9awm), 
9aul, 9arz, 9axm, 9ami, 9awt, gage, 9ays, 9amb, 
9avz, 9apw, 9aps, 9aog, 9bji, 9bbf, 9bey, 9bch, 
9bri, 9bds, 9cns, 9ccv, 9cfy, 9cgk, 9dgj, 9dyn, 
9dsp, 9dsm, 9dtm, 9dfb, 9gk, 9pi, 9yaj, 9yw, 
9zn, 9zaf, 9zx. Every radio district repre- 
sented. 

Spark: (6aqu), (6ex), 6oh. 129 stations 
heard, 21 worked. 

By 7AFH, Monroe, Wash. 
C. W.: lbdi, 2awl, 5aa, 5di, 5ek, 5fv, 5hb, 

5j1, 5kc, 5kp, 5nk, 5px, 5qi, 5sk, 5xt, 5za, 
5zav, 6aag, 6aat,' 6aax, 6abx, Gagf, 6and, 6ahq, 
6aiy, 6ajf, 6ajh, 6ak, 6alu, 6aly, 6alx, 6aoi, 
6apw, 6agj, 6aqw, 6arb, 6asj, Gate, 6atq, 6auu, 
6avr, 6aw, 6awp, 6awt, 6bcd, 6bcj, 6bcl, 6bcr, 
6beg, 6bej, 6bic, 6bin, 6biq, 6bjc, 6bjq, 6bjr, 
6bko, 6bmd, 6bnt, 6boe, 6boo, 6bpz, 6bqc, 
Gbgd, 6bqf, 6bqg, 6bqz, 6brg, 6bsa, 6btd, 6bud, 
6bum, 6bun, 'óbvq, 6bzb, 6cc, 6cn, 6cp, 6cu, 
6ec, Gen, 6fh, 6ft, 6gr, 6gx, Ggy, 6iy, 6jd, 6ki, 
6ku, 61v, 6nx, 6pi, 6qm, 6rd, 6rm, 6tc, 6ti, 6uw, 
6vf, 6vm, 6xad, 6xh, 6xj, 6xas, 6zf, 6zh, 6zo, 
6zs, 6zx, 6zz, 7aad, 7aby, 7ace, 7ad, 7adf, 
7aea, 7ael, 7aeo, 7aff-fone, 7afs, 7aft, 7afw, 
7agf, 7agx, 7ahw, 7aib, 7aic, lamp, 7anf, 7aqy, 
7azp, 7bb, 7bj, 7bp, 7bs, 7dp, 7du, 7ep, (7eq), 
7gk, 7hj, 7hm, 7jg, 7jm, 7jw, Ike, 71r, 71u, 
7mf, 7ny, 7qr, 7qt, 7sy, 7sz, 7th, 7to, 7tq, 7tt, 
(7uu), 7xd -fone, 7zb, 7zk, 7zo, 7zu, bq -3, 8ab, 
8afd, 8apy, 8asu, Sasv, 8axb, 8azd, 8bdu, 8bef, 
8bk, 8bnj, 8bum, 8bx, 8bxh, 8bxr, 8byt, Scfz, 
8cgx, 8cia, 8cm, 8cmi, 8cmx, 8csr, 8cur, 8dak, 
8gf, 8ib, 8kg, 8ow, 8qk, 8vk, 8xj, 8yd, 8zag, 
8zy, Szz, 9aai, 9aau, 9abu, 9afk, 9ahh, 9aiy, 9ajh, 9ajp, 9amb, 9ami, 9ani, 9anq, 9aou, 9aps, 
9apw, 9arz, 9asu, 9asv, 9atn, 9aul, 9awm, 9axu, 
9baz, 9bbf, 9bds, 9bed, 9bey, 9bhd, 9bhk, 9bik, 
9bji, 9bjv, 9bsz, 9bud, 9bxa, 9bxq, 9bzi, 9ccv, 
9ckm, 9cmk, 9cns, 9cxp, 9dbv, 9ddj, 9ddy, 9dg, 
9dge, 9dgl, 9dim, 9djm, 9dky, 9dr, 9dsm, 
9dwk, 9dyn, 9ej, 9gk, 9hm, 9ii, 9kp, 9pi, 9ps, 
9pn, 9rk, 9up, 9uu, 9ux, 9xac, 9xaj, 9yaj, 9zaa, 
9zaf, 9zx. Can. -3co, 3dh, 3nb, 3xn, 4bv, 4dq, 
5bq, 5cn, 5ct, 5do, 9ac, 9aw, 9a1, 9bg. 

Spark: 6acr; 6ala, 6amk, 6amw, 6ao, 6ark, 
Gawh, 6bip, Gbtb, 6cc, 6gr, 6ic, 6km, 6qr, 6tc, 
7ad, 7fr, 7ge, 7go, 7hd, (7im), 71f, 7ot, 7tq, 
7tw, 7ve, 7vf, 7vo, 7yh, 7y1, Tyr, 7zk, 7zu. 
bq -3, 9zc. Can. -5dx, 9bd. If interested write. 
Anyone hearng 7afh C. W. please QSL. 

B y 6BQY, 3101 S. Grand Ave., LosAngeles 
C. W.: 3bq, 4by, 4jm, 5nb, 5xd, 5za, 5zy, 

5zav, 6ak, Gbf, 6cc, 6cp, (6fh), 6gr, 6gx, 6km, 
6ku, 61k, 6nx, 6rd, 6tc, 6ti, 6tw, 6uw, 6vf, 
6vm, 6xr, 6zb, 6zf, 6zh, 6zi, 6zx, Gzz, 6aag, 
6aat, 6abx, 6ada, 6adw, 6aeh, 6ahp, 6ajf, 6ajh, 
6akl, 6alx, 6aoi, 6aor, 6aqq, 6aqw, 6arf, 6asj, 
6aun, 6awt, 6bcj, 6bcr, 6bio, 6bin, 6biq, 6bjy, 
6bkb, 6bmd, 6bnu, 6bnw, 6boe, 6bgl, 6bsa, 
6bum, 6bur, 6bwp, 6bwy, 6xaf, 6xav, 6zac, 
6zaf, 7bj, 7bk, 71r, 7mf, 7ot, 7sc, 7tq, 7tw, 7xc, 
7xi, laic, 8bk, 8dc, 81t, 8qk, 8bef, 9xm, 9amb, 
9bji, 9cns, 9dtm, 9zaf, kzn, kdym, kfad, kfay. 

Spark: Gds, Gex, 6fh, 6qr, 6vx, 6zh, 6ahf, 
6ahu, 6ajh, 6ajw, 6amw, 6atr, 6atu, baud, 6bju, 
fibke. 

Anyone hearing C.. W. sigs of 6BQY pse. 
QSL. 

Continued on page 44 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO for JANUARY, 1923 43 

That Satisfying Pride 
in Your Radio Set 
You know how it is when you own anything that is really 

fine. You're proud of it and jealous for it and want others 
to appreciate it as you do. You'll feel in full measure that 
satisfying thrill of pride in your radio set when you own 
Kennedy equipment. Even such friends of yours as are not 
radio "fans" will admire the handsome appearance and per- 
fect finish of your Kennedy installation. And those who are 
radio experts will be even more enthusiastic over its splendid 
performance. 

KENNEDY EQUIPMENT 
The Beautifully Finished and 

Wonderfully Efficient 
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Short -wave Regenerative Receiver Type 281 

An ideal set for general use. Highly sensitive, selective 
and efficient -easy to operate -finely made in every detail. 
Meets the requirements of keen radio students who recognize 
and demand the best. Yet it is so simple to use that perfect 
results can readily be obtained by novices. Ask your dealer 
to show you the Kennedy Type 281 Regenerative Receiver, 
and write our nearest office for latest Kennedy Bulletin C -3. 

All Kennedy Regenerative Receivers are licensed under 
Armstrong United States Patent No. 1,113,149 

KEI(1-I4E DY 
EQLtIPME N T 

The Colin B. Kennedy Company 
I NCORPORATED 

SAN FRANCISCO U. S. A. SAINT LOUIS 

Tell them that you saw it in RADIO 
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Dealers Point with Pride 
to the C -H Trade -mark 
One of the first things any dealer will 

point out in showing you a genuine Cu tler- 
Hammer Radio Rheostat is the famous 
C -H trade -mark engraved in the satin - 
nickel body. 

As a practical electrical man,the dealer knows 
the protection this trade -mark gives the buyer 
-he knows that "radio rheostats built by rheo- 
stat builders" means perfection as the result of 
years of experience, not hasty design to meet a 

sudden demand. 
For more than a quarter of a century the 

engineers of Cutler - Hammer have been the 
aggressive pioneers in the development of 
rheostatic control, and their signature of ap- 
proval -the C -H trade -mark -is known and 
respected in every industry the world over. 

The dealer is proud to show, as representa- 
tive of his stock, these rheostats of recognized 
and guaranteed quality, and he recommends 
them with full confidence, knowing that they 
were designed by specialists to give you un- 
failing satisfaction. 

The C -H trade -mark that 
guarantees your satisfaction 
is engraved in the satin -nickel 
finish of' every radio rheostat. 

C -H Radio Rheostat Type itóot -lit 
has the vernier adjustment for full cur- 
rent regulation. This is particularly nec- 
essary for the accurate control of the 
detector tube, which has very critical 
characteristics. Type 116o1-H2. is fur- 
nished without vernier for amplifier tube 
control. 

Both types are finished in beautiful 
satin nickel, and are provided with large, 
comfortable knobs of genuine Thermo - 

plax. A highly nickeled adjustable pointer 
at all times indicates the resistance cut 
in or out of the circuit, and positive 
travel stops terminate the rotation at 
"full on" and "full off" postions. At the 
latter position, the circuit is completely 
open, protecting the battery, and obviat- 
ing the use of additional switches. 

C -H Rheostats are easily adjustable 
for panels from % to % inch in thickness 
and are packed with full instructions and 
template complete ready for mounting. 

Type 11601 -H1 $1.50 
With Vernier 

Type 11601 -H2 $ 1,00 
Without Vernier 

THE CUTLER -HAMMER MFG. CO. 
MILWAUKEE - WISCONSIN 

Member, Radio Section, Associated Manufacturers of Electrical Supplies 

Over a Quarter Million in Use 

RADIO RHEOSTATS 
"BUILT BY RHEOSTAT BUILDERS" 

Tell them that you saw it in RADIO 
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CALLS HEARD 
Ceriaued from page 4. 

By 6BPB, 1254 10th St., Santa Monia, Calif. 
C. W.: 5za, 6ax, 6aat, 6zh, 6cc, 7tg, 6xh, 

6ku. 6aor, 7zo, 7ot, 9amb, 6ex, 9bji, 7jw, 9ii, 
9bbh, Saur, 7bj, 8zy, 8bo. 

By 6BCD, Salida, Calif. 
C. W.: 5za, (Sea), (6eb), Sek, (6ft), (6gd), 

6gp, 6gt, 6iu, 6iv, (6ka), 6kd, 6kc, 6ku, (Sky), 
61c, 61d, 61k, 6mh, 6ng, God, 6o1, 60m, bot, brr, 
6tw, 6uo, hup, 6vt, 6aag, 6aah, 6aak, back, 
6acy, 6ada, 6aef, 6aeh, 6afd, 6agf, 6agp, (6ahp), 
6aib 6aic, (6aif), (6aio), 6aix, (6ajh), (6ajr), 
6akl, 6akw, bald, halo, 6a1u, 6amn, Gant, 6aoa, 
6apd, 6apw, 6aqu, 6aqw, 6aqw, 6aqy, Sari, bark, 
bars, 6arv, (6es), 6atf, (6atq), baud, 6avn, 
6bdw, 6beo, (6bf), (6bvg), (6bjr), (6bju), 
(6bkb), (6bpz), (6bqc), (6bqd), 6bv, 6cu, 
7bh, 7bj, 7bk, (7dp), 7ge, 7ih, 7jd, (7ke), 
7kj, 711, 71u, (71y), (7mf), 7na, 7nf, (7nw), 
7nz, loh, 7ot, (7qt), 7sc, 7sy, 7tn, 8asv, 8cop, 
Sac, 9amb, 9dtm, 9gk, 91q, 9wu. 

By 61Y, Arcata, Calif. 
C. W.: 5nc, 6xd, 6zav, 6av, 6bz, 6dd, 6ef, 

6gf, 6iv, 6km, 61o, 60m, 6pd, 6qm, brr, 6tc, 
6ti, 6to, 6tw, 6vm, 6zh, 6zi, 6zr, 6zo, 6aau, 
6aav, 6abq, 6acb, 6ada, 6agh, 6ahh, 6ahq, 6aiy, 
6ak1, 6a1v, 6amn, 6aoi, 6aor, 6arf, 6ave, 6avr, 
6bbh, 6bc1, 6beq, 6bfy, 6biq, 6bjb, 6bjr, 6bjx, 
6bnt, 6bnu, 6bod, 6boo, 6bqr, 6bsj, 6bun, 6bvg, 
6beq, 6bvw, 6bwp, 6bwy, 6zav, 6xaw, 7bb, 
7bk, 7cg, 7gp, 7hj, Ihm, 7jd, 7ke, 7ks, 71e, 
700, 7qe, 7qt, 7ri, Ito, lud, 7uu, 7wx, 7xf, 7zo, 
7zu, 7zv, 7adf, 7adp, 7aem, 7afs, 7agv, 7agx, 
7ahi, 7ahw, ' 7aic, lair, 7bke, 9ii, 9pi, 9yb, 
9amb, 9ami, 9ani, 9asf, 9avz, 9bie, 9ccv, 9cfy, 
9cns, 9dtm, 9xaq. Can. -4bv, 5cn, 5ct, 9bd; 
be -1, bq-3, bt -3, c1-8; phone -6xd, 6xy, Saat. 

By 6PL, Hollywood, Calif. 
Spark: 6ark, (6ahu), 6ahg, 6akt, 6bjr, 6km, 

6gr, 6u1, 6qju, btu, 6ic, 6agu. 
C. W.: 4ha, 4ia, 5za, 5zh, 6gk, 6awt, 6ajh, 

Ehe, 6xh, 6atu, 6bcj, 6tw, 6anp, 6ic, 6aat, 6abx, 
6xad, 6zf, 6cc, 6cp, 6ac, firm, 6aeh, 6aak, 6rt, 
6bgd, 6rd, 6ahg, 6xr, 6ak, 6aoa, 6ti, 6awh, 
6bcr, 6ada, 6dd, 6kc, 6asj, 6aqw, 6bnw, 6zk, 
6zx, 6ak1, 6tc, 6zh, 6za, 7asu, 71u, 7aem, 7tg, 
7rf, 7su, 71r. 7zo, 9amb, 9zaf, 9dtm, 9ha, 9amb, 
9yw, 9doz, 9bji. 

By 2BNK, 1284 Halsey St., Brooklyn, N. Y. 
C. W.: law, Ice, lek, len, ldv, les, lft, 

lgg, igu. lgv, lix, ljt, lki, 11p, lmv, lqn, 
1rd, lsd, lsk, lxm, 1xo, lxp, lxu, lyk, laao, 
laby, lacm, lagh, lahh, lais, laju, lakl, lall, 
lamd, lane, lanq, laod, laok, lard, larg, larq, 
lary, lasp, laav, latj, laua, lawf, lawx, layq, 
layz, lazl, lazu, lazw, lbaj, lbet, lbjn, lbka, 
lbkg, lbnt, lboq, lbqd, lbqe, lbqk, lbrq, lbrr, 
lbsj, lbtt, lbwj, lbwn, lbwp, lbyk, lbyn, 
lbzp, lcac, labs, lccl, lcdo, lcgn, legit., leja, 
lcjh, leih, lcmk, lcnf, lcnj, lcor, lcoz, lcpm, 
lepo, lctp, lcwj, eddy, ldjn. 

Spark: laja, lava, Lena, lcni, 3ay, 3bg, 
3bs, 3bo, 3bp, 3bv, 3by, 3bz, 3cc, 3co, 3eí, 3ev, 
3cc, 3gh, 3hd, 3hg, 3hn, 311w, 3io, 3me, 3nb, 
3nr, Sod, 3oe, Sot, 3oy, 3pz, 3rf, 3rh, asp, 3su, 
3tb, 3tj, 3yo, 3xm, 3abw 3afb, 3agz, 3ajj, 
3anj, Sans, 3aoi, 3ary, 3aso, 3asp, 3asy, 3avc, 
3axh, 3bai, 3bfq, 3bhv. 3ba1, Sbis, 3bnu, 3bnv, 
3 bof. 3bsb. 3buc, 3huv, 3bva. 3bvc, 3chr, 
3coe, 3cor, 4bq, 4bx, 4cx, 4ea, 4ed, Oft, 4gh, 
4hk, 4jh, 4jy, 4m1, 4nt, 4nv, 5ee. 5cx, 6ale, 
8ck, Ser, 8dc, 8d1, 8dy, Beh, Ber, 811, Bgt, 8hk, 
Shs, 8ju, 8kg, 81m Snn, Spy, 8ck, Srs, Sue, 8vf, 
Bxe, Sxg, Sxv, Byn, 8zq, 8aaq, Rabn, Sadh, 8adn, 
8ado, 8agu, Saio, Salt. Samo, Samp, Bamq, 8anj, 
Sano, Saol. Bask, 8asl. 8asu, 8asv, 8atn, Satu, 
8awz, Baxb, Saxl, 8axn, 8av1, 8bbt. Sbdo, 
Shef, 8heo, 8bfm, Sbfx, Sblt. Sbnc, 8bnj, Sbny, 
8hpl, Bbrg, Sbtj. 8bvt, Bbxh. Bear, 8caz, 
8cht, Bern, Bcjz, 8cmi, 8anj, Senn, Scnw, Scot, 
Serd, Retz, Scyt, Sdnj, 8xae, 9a1, 9ay, 9bd, 9di, 
9ex, 9ih, 9ii, 9io, 9kr. 9nf, 9ot. 9tb, 9uu, 9xn, 
9aae, 9age, 9aio, 9aix, 9ami, 9ano, 9anz, 
Sans, garb, 9arc, Sark, 9hcb, 9bad, 9b1d, 9cns, 
9ctp, 9dby, 9dfb, 9dgy, 9dyn. 

By 6ZT, Box 772, Salt Lake City 
C. W.: 4dq, 5px, 5qi, 5za, 5zh, 5zu, 6aat, 

6abx, 6ada, 6ahp, 6ahq, 6aiy, 6ajh, 6ak, 6aoi, 
6apw, dagq, 6aqw, 6atg, 6atq, 6auu, 6avd, 6avr, 
6bbc, 6bcr, 6bdw, dbin, 6bjc, 6bjq, 6bjr, 6bfy, 
6bkb, 6bnw, 6bpz, 6bqg, 6bqr, 6bqz, 6brg, 6brk, 
6btb, 6bum 6bun, 6bvg, 6bzi, 6cc, 6cp, 6cu, 6ea, 
6ft, 6gd, 6gf, 6gr, 6jd, 6ka, 61v, bpi, brr, 6tc, 
6ti, 6uw, 6vf, 6vm, 6wi, 6xad, 6xas, 6xav, 6zf, 
6zh, 6zx, 7abh, 7aem, 7bk, 7bj, 7gk, Ihm, 71u, 
7mf, 7ny, 7ot, 7sc, 7tq, 7zb, 7zo, 9ahh, 9amb, 
9ami, 9aog, 9apw, 9arz, Saul, 9avz. 9awm, 
9axm, 9axu, 9bey, 9bgh, 9bji, 9bly, 9bri, 9bun, 
9bvo, 9bxq, 9cfy, 9ckm, 9cmk, 9cns, 9dge, 9dky, 
9dr, 9dsm, 9dte, 9dtm, 9ew, 9fm, 9fv, 9gk, 
9pi, 9pm, 9pn, 9ps, 9xaq, 9yaj, 9zaf, 9zx. Can. -4hv, 4hh; adz. Spark: 5zh, 6aau, 6afq, 
6agk, 6amw, 6btb, 6ex, 61u, 7wg, 7zu, 9yak. 
Voice -9cnn. 

Continued on page 46 
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Adds 1000 Miles 
ith 

Allen- Bradley Co.: 

I am situated in Boston Ch 
pbo 

and heard Anacostia, with wire 

rheostats ats of various makes. 

Attached a Bradleystat 
an 
and 

now 
pick up Kansas City, 

heard music from Havana, 
as tube noises 

My set no long 
that 

rheo- 

stats, and do 
worried times he tuning 

with the Bradleystat. 
person 

I would not advise any pother 
or manufacturer as they 

to use any 
surely 

tube controller, dleyst t, even at 
go to t 
three times the price. 

Robert C. 

Winthrop, Mass. 

Al Pr BOSTON 

'r 

CHICAGO., 
F0 G Z e" RP`ls ITT U RGH ' ¿ 

\ 
0 R ` 

WASHINGTOtv 

KANSAS CITY 

ATLANTA 

'Retail Trice 

$1.85 
P. P. 30c Extra 

Fully Guaranteed 
Against Defects 

Iffbatimp+o 
i 

.mm6 imam INNagg 

Extend your receiving range, too! 
Mr. Daly's letter is one of hundreds received from enthusiastic 
Bradleystat users. The improvement in range, clearness and 
speed of tuning surprises everyone. Try a Bradleystat, tonight. 

Another Allen- Bradley product is the Bradleyometer, the per- 
fect potentiometer. If you use a 

potentiometer in your set, write 
for latest Bradleyometer bulletin. 

irrz:t1y Ca 
Electric Controlling Apparatus 

288 Greenfield Ave., Milwaukee, Wis. 

MEMBER OF 
National Radio Chamber of Commerce 

REGISTERED U. S. PAT. OFF. 

PERFECT FILAMENT CONTROL 
Tell them that you saw it in RADIO 
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.:,. 
r ' i 1¡+N° 

_ ,, \ 
: !'' ; :4 1 ' R- ,i CÌá/`, - - - Yates 

C laloNum6er Four 
contains Marvelous 
article on tuning 
Recei vingSets 
Ten Cenfs 

brings íC 
to aiou 

A KNOCKOUT! 
Blow by blow 'till the finish! Tuska 

Quality Radio Apparatus ,gives you a ring- 
side seat in your favorite Morris chair. 

Tuska Radio is supreme in quality, ap- 

pearance and service. 
Ask for Tuska Radio at your dealers to- 

day. 

The C. D. Tuska Company 
41 Bartholomew Ave. 

Hartford, Connecticut 

Esífablrsked 1911 

A CONTINUOUS VERNIER 
Why attach a cumbersome vernier re- 

quiring two settings to your condenser 
when you can get a better adjustment 
with but a single setting? And why ac- 
cept an inferior condenser when a scien- 
tifically designed, low -loss condenser may 
be obtained for the same price? 

For seven years t h e GENERAL 
RADIO COMPANY has been supplying 
radio condensers that have been a standard 

for low losses and excellency in construction. These condensers are 
found in the government and commercial laboratories as well as in 
thousands of amateur radio sets. 

Our latest addition to our line is the equipping of our Type 247 
condensers with a pinion and gear permitting of a micrometer adjust- 
ment. The price is within reach of experimenters. For example: 
Type 247 -H Condenser, Panel Mounting, Capacity .0005 
M. F., with Slow Motion Gear Adjustment $5.00 
This is but one of eight popular priced types. Send for FREE RADIO BULLETIN 911C 

and learn about them all. 

GENERAL RADIO COMPANY 
Massachusetts Avenue and Windsor Street, CAMBRIDGE, 39, MASSACHUSETTS 

Standardize on General Radio Company Equipment Throughout 
D,o not confuse the products of the GENERAL RADIO CO. with those of the other concerns 
using the words "General Radio." The General Radio Co. has been manufacturing radio and 

scientific instruments for many years. It has no affiliations with any other concerns. 

Tell them that you saw it in RADIO 

CALLS HEARD 
Continued from page 44 

By 9ABV, 226 East 6th St., Hutchinson, Rana. 
C. W.: 2e1, 3afb, 3bvc, 4dc, 4eb, Oft, 4gh, 

4id, 4kf, 4km, 4fg, 5ek, 5ba, 5nk, 5kp, 5pf, 
5gk, 5pv, 5nv, 5nn, 5ok, 5tm, 5sm, 5uc, 5aec, 
5anv, 5za, 5xa, 6ao, 6cu, 6ka, 6k1, 6ani, 6abx, 
6avd, 6avr, 6bun, 7gk, 7zo, 8cf, 8cp, 8ju, 8qk, 
8zx, 8zz, (8tj), 8zy, (8axb), 8azr, 8asv, 8axc, 
8awz, (Sawn), 8bep, 8bgt, 8bxc, 8bvx, 8bxh, 
8cgx, 8zag, 9pn, 9nu, 9zx, 9zn, (9abm). Any- 
one hearing 9ABV please QSL. 

By 6BQL, 575 21st Ave., San Francisco 
C. W.: Can. 4bv, 5ek, 5fv, 5kc, 5my, 5nb, 

5nn, 5px, 5sm, 5uo, 5za, 5zaa, 5xad, 6bf, Ecc, 
6cu, 6ea, 6eb, 6ec, beo, 6en, 6ft, 6gd, 6iv, 6jd, 
6ka, 6ku, (61o), bpi, 6pt, 6tw, 6wr, 6zf, 6zn, 
6zz, 6aag, (6abx), bada, 6aeh, 6ahp, (6ahq), 
6ajh, 6a1u, 6amt, 6aoi, (6apw), (6aqw), 6atg, 
6atq, 6avd, 6avn, (6avr), 6avv, 6bbc, (6bdw), 
6beg, 6beq, 6bes, 6bjc, 6bjy, 6bkb, 6bko, 6bki, 
6bmd, 6boe, 6bpj, 6bpz, 6bqc, 6bqd, 6bqf, 
6bqg, 6bqp, 6bqz, 6brf, 6brk, 6bum, 6bun, 6bvg, 
(6bwy), 6xad, 6xas, 6xav, lad, 7bj, 7bk, 7dp, 
7du, 7hm, 7iv, 7jf, 7jw, 71u, 7ng, Inn, 7ny, 
7ot, 7qk, Tra, 'lac, 7sf, 7sq, 7sy, 7th, 7tq, 7uu, 
7wm, 7zb, 7zk, 7zu, 7aem, 7aft, 7afw, laic, 
8cf, Sib, 8m1, Bon, 8qk, 8xe, 8yd, 8aim, 8aks, 
8amt, 8anb, 8asv, 8bke, Sea, Sbxa, 8xae, 9av, 
9cr, 9fm, 9gk, 9kp, 9pn, 9qf, 9xm, 9yf, 9zn, 
9zx, 9aap, 9afk, 9amb, 9anq, 9aon, 9aps, 9apw, 
9aul, 9avz, 9awm, 9ays, 9bds, 9bed, 9bji, 9bun, 
9cfi, 9cfy, 9cmi, 9cmk, 9cns, 9dhb, 9doz, 9dtm, 
9dum, 9dyn, 9yaj, 9zaf, 9xac, 9xaq. 

BY 6BVG, 1926 DELTA ST., LOS 
ANGELES, CALIF. 

C. W.: 5xd, 6cc, 6zh, 6aat, 6akb, 6aqa, 61Mí, 
6avr, 6aag, (6bcr), 6btb, 6awt, 6bjq, 6bnw, 6xav, 
7aem, 7bjz, zrn, 7aq, 7tq, 7zb, 8yd, wkg, 6xad, 
9aul, 9b3i, 9bey, 9cns, 9pi, 9zaf, kzn, wgg, 
broadcast. Anyone hearing 6bvg on 20 -watts 
pure C. W. pse. QSL. 

BY ARTHUR MARTINI, 3948 26TH ST., 
SAN FRANCISCO, CALIF. 

C. W.: bt -3, 4bv, 5di, 5eg, 5ek, 5kc, 5uj, 
5xa, 5xd, 5za, 5xv, 5pb, 5sf, 6zz, 6ajh, 6atq, 6zac, 
7bj 7jw 71u, zrn, 7tn, 7tq, 7zo, 7zu, 7aem, 81v, 
8yd, 8adz, Scgx, 8cf, Bab, 8bke, 8nb, 8bfm, 8cf, 
9ac, 9cr 9ej, 9gk, 9hr, 9ii, 9kp, 9pi, 9yi, 9yu, 
9zn, 9aau, 9afd, 9ami, 9anq, 9aon, 9aps, 9apw, 9arz, 
9aul, 9aum, 9avz,, 9awm, 9ays, 9bct, 9bhd, 9bji, 
9bkp, 9bxq, 9cfy, '9cns, 9cow, 9doz, 9dtm, 9dwk, 
9yaj, 9zaf, kwh, kfc, kzn, kn4, kfay, wpa, cfcn 
(Can.), kfi. 

BY 6BQI, 1878 W. 23D ST., LOS ANGELES 
C. W.: 2fp, 4bq, 4bv, 5ct, 5ck, (5za), 5di, 5yq, 

5zh, 5yr, 5kc, 5xy, 5acf, 5fa, 5u1, 5qi, 5rh, 5egx, 
5xd, 5px, 6aiv, 6asc, (6atq), (6ak), 6asu, (6cc), 
6cp, (6byj), barb, 6bkh, 6zx, 6bqf, (6rd), 6zac, 
baya, 6bic, 6vw, 6zz, (6ajh), 6auu, 6rg, 6rk, 
6avr, 6bqm, 6bum, 6uw, 6aat, 7dp, 7oz, (71u), 
(7tq), 7jf, 711, (7zb), 7jo, lax, 71r, Ism, 7sy, 
7zaa, 7wm, 7ba, 7aem, 7zo, 7zu, 7oi, 7ot, 7jw, 
7bu, 7ud, 7mf, 8awp, 8zx, 8asv, 9xaq, 9amb, 
9cjj, 9ayu, 9dtm, 9acg, 9bji, 9avq, 9cuc, 9pi, 
9awm, 9xay, 9dsm, 9dug, 9ccv, 9cow, 9zaf, 9dky, 
9arz, 9zn, 9ps, 9bey, 9gd, 9com, 9cnx, 9ajx, 
91x1, 9can, 9bed, 9cfy, 9cry, 9qt. 9aw, 9anq, 9avz, 
9xm, 9ag, 9zx, 9zv, 9cns. 

BY 6BWU, SEBASTOPOL, CALIF. 
C. W.: Can. 4bv, 5aa, 5cy, 5di, 5eb, 5ek, 

5fv, 5kc, 5nk, 5pb, 5px, 5sk, Suj, 5za, 5zav, 
7bj, 7bk, 7dp, 7jw, 71n, 71r, 7mf, 7ng, Toe, 7oi, 
7qt, Tri, 7m, 7sf, 7si, 7sy, 7vf, 7we, 7zo, 7adp, 
7aea, 7aem, 7aft, 7afw, 7ahw, San, 8bk, 8bx, 
Sqk, 8sw, 8yd, 7yn, 8zk, 8zz, 8aim, 8amn, 8apw, 
8asv, 8cgp, 8vae, 8zag, 9aw, 9bj, 9dn, 9ei, 9qk, 
9ii, 9xr, 9amb, 9anq, 9aou, 9arz, 9aul, 9ayu, 
9avz, 9awm, 9bds, 9bji, 9ccv, 9cfy, 9cgp, 9cns, 
9dtm. 

BY 6BWE, 3081 W. PICO ST., LOS 
ANGELES, CALIF. 

C. W.: 2xy, 3mb, 3aln, 5au, 5un, 5mn, 5za, 
5zh, 6atq, 6boe, 6zz, 6bnw, lac, 7mf, Ina, 71u, 
7ot, 7tq, 7aea, 7afw, 7zb, 7zu, 7bu, 7sy, Ike( ?), 
8zy, 8zz, 9aja, 9amb, 9apw, 9anq, 9bui, 9bxq (dalite), 9dsm, 9dte, 9dtm, 9cfy, 9yaw, 9zn, 9zx, 9xaq, 9zaf, Can. 9aw. 

BY 6AVR, FULLERTON, R. D. NO. 3, CALIF. 
C. W.: 3ot, 4eb, 4eh, 4by, Can. 4bv, 5fa, 

5ek, (Sir), 5kc, 5nk, 5nn, 5px, 5qy 5sm, 5un, 
5vo, 5xa, (5xd), 5xk, 5xu, 5xy, 5xad, 5xaj, 5za, 5zap, 5zav, 7bk, (7b4), 7dp, 7gk, 7hj, 7jw, 71r, 
71u, 7ny, (7ot), 7qn, 7qt, 7sc, 7sf, 7th, 7tq, 7ud, 7aem, 7afw, 7xi, 7zb, 7zk, 7zo, 7zu, 7zv, 8cf, 8ib, 8m1, 8qk, 8vy, 8aim, 8aqo, 8asv, 8bpl, 8byf, 8cmi, 8xe, 8xae, 8yd, 8zy,- 9ac, 9gk, 9ii, 9kp, 9ox, 9pi, 9ps, 9q1, 9afd, 9aix, 9ajp, 9ajw, 9aku, 9amb, 9ami, 9ani, 9anq, 9gog, 9aps, 9apw, 9arz, 9aul, 9avz1 9awl, 9awm, 9bds, 9bed, 9bey, 9bie, 9bik, (9bji), 9bri, 9brk, 9bun, 9bxq, 9bzi, 9ccj, 9ccm, 9ccv, 9cfb, 9dky, 9dsm, 9dte, 9dtm, 9dwk, 9cfy, 9cns, 9cow, 9xaq, 9yah (spk), 9yaj, 9zn, 9zx, 9zaa, 9zaf, adz cyl. Above heard on Groves Coils and 1 step A.F. Anyone hearing my C. W. pse. QSL. 

Continued on Page 48 
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Don't Blame It on Static! 
The Real Explanation of 
Much of the Trouble You 
Have with Your Radio Set 

ONE of the things which the radio world is rapidly 
learning is that the term "static" has been very 

loosely used to cover a multitude of radio sins for which 
static is really in no way responsible. 

It is discovering that many of the frying, crackling 
noises and much of the so- called interference laid at 
static's door are due to nothing more or less than the use 
of batteries of Me wrong kind or that leak an excessive 
amount of electricity. ;, 

Any one of these battery faults can undo the most 
careful work in construction of set and aerials, and usually 
not only one but two or three of them are present in the 
same place. 

Radio operators should remember particularly that "B" 
batteries are in series with the phones or amplifying horn 
and, that any noises set up within the "B" batteries 
themselves will come in strong. You can demonstrate 
this to yourself by scratching your "B" batteries with your 
finger -nail. The noise you get through your phones will 
surprise you. 

A growing understanding of these facts is leading to 
much greater care in the selection of batteries and to the 
use of high grade storage batteries for both A and B 
work, since such storage batteries have just the character- 
istics needed for both efficiency and economy in radio 
service. 

An interesting development in this connection is the 
new type of "B" battery and an all- rubber "A" battery 
put on the market by the Willard company. In these 
batteries, electrical leakage, which is present to such a 
great extent in the ordinary battery and which accounts 
for so much noise, is to a great extent ingeniously over- 
come. 

The "B" battery cells are cylindrical glass jars with 
hard -rubber, screwed -on covers. These are so spaced 
that the only contact between cells is through heavy, 
burned -on connectors. No sealing compound is used 
and the box is cut down so that the sides reach up only 
about half way to the tops of the jars. 

These features and the use of threaded- rubber insul- 
ation, operators find, result in a battery which holds its 
voltage, is never sluggish and, with occasional recharging, 
lasts for years. 

Inasmuch as this big improvement can be effected at 
an actual saving of money because of the long life of a 
really good storage battery, there is no question that this 
type of battery will rapidly be adopted for a great majority 
of sets. When this is done, the bugaboo of "static" will 
lose much of its terror. 

Willard Storage Battery Co., Cleveland, Ohio 
Tell them that you saw it in RADIO 

The Willard Radio "B" Battery is a 24 -volt rechargeable battery. 
Glass jars -Threaded Rubber Insulation- screwed -on covers. 

The Willard 6 -volt. All- Rubber Radio "A ' Battery has one-piece 
rubber case- Threaded Rubber Insulation -special Radio plates. 

RADIO 
A 

. Type 
piRi Nfl 274a 

CHARGE sz AMpg a 
H $ 

The new 11 iliard lower priced Radio "A" Battery (Type FW) 
Willard -quality plates -selected wood separators- tested rubber 
jars, specially- designed terminals. 
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"ILLINOIS" THE RELIABLE 
CONDENSER THAT IS MADE RIGHT 

AND STAYS RIGHT 

Panel Cased Panel Cased 
67 Plates $7.00 $8.50 23 Plates $2.75 $4.00 
43 " $3.50 $4.75 13 " $2.25 $3.50 

Vernier with single movable plate applied to 13, 23 or 43 sizes, $2.00 extra. 
Above list is for our Regular Style with Knob, Pointer and Scale. We also furnish the Condenser with smooth 3/16 inch staff suitable for Dial at 15e off 

list. 

A 3 -inch Bakelite Dial with Condenser, add 50c to list. 
Fully Assembled and Tested. IMMEDIATE SHIPMENT. 

Money back if not satisfied. Just return within 10 days by insured Parcel Post. 
Sent Prepaid on Receipt of Price, Except: Pacific States, Alaska, 
Hawaii, Philippines and Canal Zone, add 10c. Canada add 25c. 

No Discounts except 5 per cent on orders of 6 or more. Send for Bulletin. 

G. F. JOHNSON 
625 Black Avenue 

Springfield, Illinois 

An Historical Epoch in Radio 
Radio Pioneer Slashes Prices The Leading Line Since 1969 
At Prices to You Less Than Dealers Costs 

FREEIllustrated pamphlet comprising sixty -two Duck radio instruments and sets with reductions averaging 30% 
mailed on request. Send postal today. 
Any old time radio amateur will tell you who we are and our reputation. Only a few years ago almost one 

t II ird of the radio instruments sold at retail, exclusive of sales in only a half dozen large cities, were sold by Duck. 

A Few of the Many Duck Products at Startling Prices: 
Rheostat, 70e; Bakelite Moulded Positive contact, 70c; Bakelite Moulded Dial, 55c; superselective moulded variometer, $4.65, 
worth $8.00; radio frequency potentiometer, $1.15; solid mahogany form variometer, $3.60; 43 -plate panel -type variable condenser, 
pigtail connection, $3.15; detector panel, $5.25; receiving set, mahogany cabinet, detector and two stages of audio frequency, 
$59.50: radio frequency receiving set with one -step radio and detector, $29.75. 

SEND 25c in coin or money order for our big 256 page combined radio catalog and text book. For radio information 
and hook -ups it is worth many times the retainer asked. 

The WILLIAM B. DUCK COMPANY, 248 -250 Superior St, Toledo, Ohio 

Constant, steady voltage. 
No battery noise in your V. T. 
Easily recharged at home. 
A life of from 3 to 5 years. 
Jelly electrolyte, no spillage. 
Clip on for any required voltage. 

-A FEW OF THE REASONS WHY 

SNELL CELLS 
STORAGE "B" BATTERY 

should be on YOUR set. 
At your Radio Dealer, or 

22 v., 11 celle $ 6.50 
44 v., 22 cells 12.00 
Chemical Rectifier 1.25 

F.O.B. San Francisco 
Order yours now for immediate shipment. 

MANN & SNELL 6BQL 4733 Geary St., San Francisco, Ca'. 

cw 
MANUAL 

By J. B. Dow $1.00 Postpaid in U. S. 

The only complete textbook on vacuum tube transmitters 

PACIFIC RADIO PUBLISHING CO. 
Pacific Building, San Francisco 

Tell them that you saw it in RADIO 

CALLS HEARD 
Continued from page 46 

BY 5CD, 1439 COMOX ST., VANCOUVER, 
CANADA 

C. W.: 4br (Can.), 4hh, (Can.), 5be, Ssm, 
5xad, 5qy, (Can. 5s too numerous), 6awt, 6ak, 
6oh, 6arb, 6agp, 6ah, 6atc, 6aoi, 6alu, 6aqw, 
6zx, 6xp, 6zf, 6ku, 6ft, Err, 6bj, 6zs, 6xad, 6bu, 
6ajh, 6ber, 6zh, 6bc, 6qh, 7aea, 7sf, 7sc, 7zk, 
7qn, Ice, 7ha, 7vf, 7eae, 7vt, 7wm 7zb, 7aft, 
7jw, 7bm, 7sy, 8cur, 8qt, Bow, 9ac (Can), 9awm, 
9aua, 9zaf, 9cns, 9ani, 9zk, 9ays, 9xaq, 9sk, 
9yaj,9yat, bq3. 

Spark: 6qr, 6acr, 6cc, (7bk), 7oz, 7ge, 7wg, 
Inn, 7nw, 7fr, 7mu. 

Anyone hearing 5CD quarter kw. spk. pse 
QSL. 

BY 6TI, 414 FAIRMOUNT AVE., 
OAKLAND, CALIF. 

C. W.: lbas, 4ak, 4iv, 5di, 5ek, 5is, 5kb, 
51a, 5u1, 5za, 5zw, Ecc, (6cu), (6ea), (6eb), 
(6en), (6fh), (6gf), (6iv), 6jd, (6ka), (6ku), 
(61o), (6pi), (6rd), 6tw, 6zg, (6zh), (6zs), 
(6zx), (6zw), 6zz, (6aat), (6abx), (6agp), 
(6atz), (6bjc), (6bit), (6ajh), 6avd, Gawp, 
6bcj, (6zac), 7af (7bb), (7bk), 7cu, 7dp, 7gk, 
7hy, 7ic, 7iy, 71f, (71r), 71u, 7mf, 7ny, (7ot), 
7oz, 7pf, 7sc, 7sn, 7th, (7tq), 7zb, 7zk, 7zp, 
7aad, 7aaw, (7aea), (7adp), 7ahw, 8cc, 8cgp, 
9ay, 9gk, 9pi, 9zn(voice & C. W.), Saab, 
(9aml1), 9aif, 9ani, 9anq, 9aog, 9aqi, 9awa, 
9awm, 9aya, 9bji, 9bsq, 9caj, 9cns, 9dgi, 9dte, 
9dtn, 9xac, 9xja, 9yaw, 9zaf, Can. 9ac. 

Spark: 41e, 5ar, 5hk, 5kc, 51a, 5tc, 5tk, 
(6eb), (6ke), (6oh), 6qr, (6aak), (6ahp), 
6ajh, 7ac, law, (7bb), 7bk, 714, 7dp, led, 7qa, 
7hf, Tin, (7iw), 7ka, 7kj, 71y, 7mf, Imi, 7pr, 
7qk, 7qt, 7qu, 7tj, (7to), 7ya, 7yg, 7ze, 7zn, 
(7aea), 8acf, '9nn, 9hi, 9xu, 9bss, 9dva, Can. 
9bd, c18. All hearing my C. W. pse qsl. 

BY OAFS, 2007 N. VAN NESS AVE., 
FRESNO, CALIF. 

3co, 3nb, 4bv(Can.), 5aa, 5aw, 5dd, 5ek, 
51a, 5nk, 5xd, 5kc, 5zh, 5cc, 5za, 5xad, 6zb, 
fizz, 6ada, 6bal, 6bjy, 6bip, 6atq, 6zh, 6bkh, 
back, Gku, 6awh, 6bbh, 6akl, 6xz, 6aeh, 6tw, 
firm, 7bj, 7d1, 7jf, 71a, 71u, 71z, 7mf, 7nw, 
7pf, Irv, 7sy, 7tq, 7xd, 7xj, 7zb, Iza, 7zk, 
7zo, 7zu, 7zf, 7adf, 7ot, 7gk, 7sf, 7we, 7xf, 
7hm, 7ny, 7aem, 7aft, 7jw, 7af, 7ad, 7nb, 7th, 
7afw, 7hy, 7rn, 8cf, 8sp, 8vy, Sago, 8bnj, 8axn, 
Sow, 8yd, 8m1, 8bf, 8zn, 8xad, 8zy, 9xj, 9afo, 
9amb, 9aob, 9aps, 9apw, 9arz, 9aul, 9awm, 
9awq, 9cns, 9bji, 9cfy, 9dte, 9dtm, 9hji, 9xaq, 
9zaf, 9aw, 9cow, 9bbf, 9yaj, Can. 9a1, 9dn, 
9bun, 9bag, 9bds, 9kp, 9anq, 9cf, 9ac, 9au, 
9bx, 9gk, 9kt, 9pi, 9xa, 9xm, 9q1, 9dky, 9dg, 
9bed, 9ci, 9ya, 9yah, 9bi, 9bxq, 9ami, 9afd, 
9zac, Can. 9bd, 9aap, 9ii, 9bju. 

BY 6BEQ, ROUTE 1, BOX 76A, 
PUENTE, CALIF. 

C. W.: 2fp, 21o, 3131f, 3nb(Can.), 3cd(Can.), 
4bq, 4eb, 4bv(Can.), 5ae, 5di, 5fa, 5kc, 5ek, 
5nk, 5px, 5sk, 5sm, 5qy, 5un, 5uj, 5xa, 5xb, 
5xy, 5xad, 5xd, 5zh, 5za, 69, 6ex, 6gr, 6gx, 
(6nx) (61u), (6uw), 6asj, (6aat), 6arb, 
(6abx), 6aoi, 6atc, (6atq), 6aor, 6auu, 6awt, 
(6bcj), 6bql, 6bqy, 6bum, (6bsa), 6ze, 6zf, 
6zb, 6zh, 6zx, 7ad, (7bj), 7bk, 7gk, 71u, 7ng, 
(7mf), 7jw, 7ot, 7sc, 7sy, (7tq), 7wm, (7aem), 
7aft, 7xf, 7rn, 7zb, 7zg, 7zo, 7ya, 8cf, 8ib, 
8qk, 8yd, 8zx, 8zz, 8agz, 8ani, 8asu, 8axn, 
8bdo, 8bke, 8bpl, 8bxa, 8bxh, 8bgg, 8xk, 9dn, 
9dr, 9ei, 9ew, 9gk, 91z, 9nu, 9nx, 9pi, 9pn, 
9ps, 9wd, 9xm, 9ye, 9amb, 9ani, 9anq, 9anz, 
9aog, 9aqm,9aqs, Sarg, 9aul, 9auz, 9awm, 9axa, 
9ayu, 9bds, 9bed, 9bsq, 9bex, 9bey, 9bie, 9bju, 
9bji, 9bri, 9bax, 9bxq, 9cde, 9cfy, 9cns, 9com, 
9cow, 9dsm, 9dte, 9dtm, 9xaq, 9yaj, 9zaf, 9dky, 
9bik, 9xac, 9ami, Can. 9a1. Anyone hearing 
my C. W. please gel. 

BY 6BVA, SAN MARCOS, CALIF. 
C. W.: 5zh, 5za, 6cc, ()him 6apw, Ggr, haw, 

6bjy, 6bjk, 6zf, 6bu, 6abw, 6gx, 6bej, 6auu, 
6zx, 6bum, 6bko, 6bdw, 6vr, 6rk, 6vf, 6uw, 6buc(phone & C. W.), 6ku (phone & C. W.), 6atj, 6bjx, 6av, 6gf, 6atc, 6avr, 6bjk, 6bcq, 6ti, 6amn, 8bjq, 6up, 6ak, 6bcj, 6boo, 6ajf, 6awt, 7tq, 71ií, 7gk, 7jw, 7zo, 'low, 8ago(not 
verified yet), 9bxq, 9bey, 9bji, 9cfy, 9cns. Spark: 6gr, 6kc, 6ala, haw, 6za, 6aau, 60c, bark, 6iv, 6tu, 6nv, 6amk. All heard on re- generative set with one tube. 

BY ROLAND SMITH. 113 ULULANI ST., 
HILO, HAWAII 

C. W.: 6brk, tixac, 6bko, 6aer, 6cp, 6xwi, 6ki, 6xp, 6aav, 6xad, 6ajh, 61q, 6ag, bec, 6atg, 6zx, 6zg, 6ada, 6aag, 6abx, 6tq, 6en, 6cc, 6alu, 6bdw, 6gr, 6ka, 6bpm, 6apw, 6brj, 6zr, 6ak, 6bun, 6akt, 6ajf, 6xj, 6zi, 6zz, 6bqp, 6aqw, 6baf, 6bjr, 6bbc, 6zf, 6avd, 6gf, 6zh, 6bgz, Sbvg, 6te, 6eo, 6bq, 6zs, 6zb, 6bjy, 7zm, 7sc, 7tq, 7xig, 7zo, 7aiy, 7wm, 7xd, 7zu, 7scm, 8xe, 8yd, 8bk, 9zaf, 9akb, 9ps, 9bji, 9awm, 9ac, 9cuc, 9bzi, 9afd, 9yaw, 9gk, 9dky, 9zac, 9ays, 9wer, 9cns, 9ck, 9apw, 9anq, 9cmk, 9dsm, 9pi, 9bey, 9zx, 9bzi, 5ga, 5sf, 5xad, 5bbc, 5xd, 5pb, 5acf, 5za, 2brb, 2nz, 2zk, 3cc, 3yo, 3afb, 3ot, wvba, errs. 
Spark: 6aqu, 6bju, bald, fiait. Phone: 9zm, kdn, kfc, kfi, kgu, kgw, khj, klp, klx, kog, kpo, kre, kuo, kuy, kvq, kwg, kwh, kyg, kyj, kzn, kdpt, kdyn, whb, wbap, 

& whab. 
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you can afford to 
pay Hare -you will still 
prefer CROSLEY efficiency 

From the most humble home to the elaborate drawing room, 
Crosley Instruments are preferred. Regardless of the many 
higher priced. instruments on the market, the man who knows - 
even if he can afford to pay more -will choose Crosley. 
There is no secret in this. Crosley Instruments are the acme of 

efficiency and simplicity and their construction is based on 
sound fundamental principles. Numerous tests by disinterested 
parties all over the country will bear us out in this statement. 
If you are a prospective purchaser demand that your dealer 
demonstrate Crosley Apparatus. He should be able to furnish 
you with Crosley Instruments. If not, send us his name and 
order. direct. 
If you are a Jobber or Dealer and do not already handle Crosley 
Instruments, you will be wise to satisfy the demand that our 
national advertising has created. 
Complete sets from $25 up, all kinds of parts and experimental 
units. 

r 

-E-14 IS4EY 
BETTER - COST LESS 

RADIO 
Write for Catalog 

CROSLEY MANUFACTURING CO. 

I I9 Alfred Street CINCINNATI, OHIO. 

CROSLEY RECEI VER 
MODEL X 

A'four tube outfit the same as shown in the above 
scene. It consists of tuner, one stage of Tuned 
Radio Frequency Amplification (the feature that 
has made this set so popular) Detector and two 

stages of Audio Frequency Amplification in a 

beautiful mahogany cabinet. It will bring in dis- 
tant stations loud and clear. With this set, lis- 

teners in Florida have heard Winnipeg, San Fran- 
cisco and Honolulu. Price without phones, bat- 
teries or tubes $55 00 f1111111Pf aá 

Tell them that you saw it in RADIO 
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BRYANT TRANSFORMERS 
FOR AUDIO FREQUENCY 

IMMEDIATE DELIVERY 
A better transformer for music and 

speech is not made. We leave the ap- 
pearance to you. 

Designed by former Government 
Expert RADIO AID 

Designed to amplify all audio frequen- 
cies in voice range with equal intensity. 
Takes up less panel space, is extremely 
rugged, has beautifully blued steel mount- 
ing frames, insulation resistances all above 
10 megohms. 

Both windings of heavy wire -will 
not burn out. 

Positively Guaranteed as Represented 

Ratio 312 to 1 $5.00 
Excellent Proposition to Dealers 

BRYANT RADIO COMPANY 
PALO ALTO, CALIF. 

A -B BATTERY 
TESTER 

The Jewell A -B Battery tester fille a. 
need for a low priced but accurate port- 
able instrument for checking battery 
voltages. Double readings 0 -12 -120 
volte is the range usually supplied, 
which takes care of the ' A" battery 
under all conditions and the "B" bat- 
tery up to the highest commonly used 
for receiving. 

Pr ice $10.00 
We were the first to supply a com- 

plete line of miniature radio instruments 
of uniform size. Ask your dealer or 
write to us for complete radio circular. 

JEWELL ELECTRICAL 
INSTRUMENT CO. 

1650 WALNUT ST. CHICAGO 

BRECO RADIO APPARATUS 
Bring Best Results -They Are Dependable 

Listed below are a few BRECO specialties: Owing to our increased facili- 
ties, we are able to reduce the prices on some of our manufactured products. 
Variometers $7.00 Crystal Detectors $ .75 
Variocouplers 5.00 Inductance switches complete 
Variable Condensers, 43 Plate 4.50 with 7 points and 2 stops .50 
Dials, 3 in. moulded 4.00 Switch points .03 
Rheostats .75 A. F. Transformers 5.00 
Binding Posts, N.P. or insulated knob .80 
Mahogany cabinets, various sizes 5 00 up 
Bakelite, sheets and panels per lb. 2.00 
Straight Circuit Tuner 50.00 
Detector and two stage amplifier 50.00 
Straight circuit tuner with detector and three stage amplifier 115.00 

Write for Catalogue. 
If your dealer cannot fill your requirements mi BRECO apparatus, your order mailed to us will receive prompt attention. 

BRONX RADIO EQUIPMENT COMPANY 
687 Courtlandt Avenue, "Manufacture', of Ou,,lio." Bronx, N. Y. C. 

Tell them that you saw it in RADIO 

THE FIRST SHIP 
Continued from page 14 

associating indiscriminately with the 
ship's crew. How many thoughtless 
youths are "all over the ship," spending 
their leisure time in the company of the 
sailors, wipers, and coal- passers ; how 
many make a firemen's and water - 
tenders' lounging parlor out of the wire- 
less room; and how many have been 
catapulted from the forecastle poker - 
table with the well -aimed assistance of 
the foot of a wrathful shipmaster -and 
then wondér why they are held in my 
regard by their fellow officers ! Some 
may retort that there are just as good 
fellows in the forecastle as there are in 
the cabin ; and in this I heartily agree - 
some better perhaps ;-but, nevertheless, . 
there is a discipline aboard ship which 
time and experience have proved neces- 
sary; and it is this discipline that is 
violated when anything more than the 
most casual relations exist between the 
officers and the crew. 

Except when some one has a message 
to send, members of the crew therefore 
should not be permitted in the wireless 
room; unnecessary conversation with 
them is to be avoided, or at least cir- 
cumscribed ; and neither room -stewards 
nor any one else- unless the officer - 
should ever be permitted to listen -in at 
the wireless set. Some of the crew may 
attempt to come in and sit around in 
the wireless room, because other oper- 
ators have encouraged them to do so; in 
which case they should be told a courte- 
ously as possible, but frankly, that they 
are not desired in the radio cabin unless 
on business. 

During the war the wireless service 
companies were forced to employ some 
pretty low grade operators -it is a mys- 
tery how they came to take up radio; 
they were not amateurs -who spent so 
much of their time in the company of 
the crew that the United States Ship- 
ping Board issued a special circular - 
letter to the effect that this sort of men 
was not wanted in the merchant ma- 
rine and that they would be permanently 
discharged as quickly as self- respecting 
operators could be obtained to fill their 
places. 

The radio operator is rated as an offi- 
cer aboard ship ; he is furnished with an 
officer's accomodations and he eats in 
the Officers' mess or with the captain ; 
therefore, let him be an officer. It is 
hoped that this advice will not be mis- 
taken as snobbish ; every experienced 
radio operator and every steamship 
commander will testify that it is not in 
the least so. I myself have done some 
of the things here criticized ; so it may 
be deduced that what I have written 
is from experience. Ship discipline must 
be respected, or the violator of it will 
not be. 

Continued on Page si 
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or the money 
the Ford is a 
very good Car 

You get a place to sit between four wheels that keep going. You 
don't expect quality -car looks, finish, comfort or smoothness of opera- 
tion. You get about what you pay for. 

It is not otherwise with radio apparatus. There are single- circuit 
receiving sets that sell for less than the Paragon three -circuit receiver. 
All single- circuit receivers will let you listen in, after a fashion, on radio 
programmes. You will, of course, get mixed messages, discordant music 
and general jamming between the numerous powerful broadcasting 
stations that are all operating on one narrow wave band. 

If you want to get real service, pleasure and satisfaction out of radio, 
you will be well advised to buy a receiving set that is something more than 
a make -shift. Ask some experienced radio amateur what he knows about 

13A A 
RADIO PRODUCTS 
The amateur will tell you that the Paragon 

three -circuit receiver, because of its greatly 
superior selectivity and sensitivity, can pick 
and choose between broadcasting stations of 
about the same signal strength with less than 
one per cent differential. 

This means that with a Paragon receiver you 
get what you want when you want it -com- 
plete messages and cléar music from the station 
you tune in on, without interruption and jam- 
ming. Until you have listened in with a Para- 
gon three -circuit receiver, you cannot guess the 
real pleasure and fascination of radio. 

Paragon receivers are built by the Adams - 
Morgan Company, which has been a pioneer 
throughout the modern development of radio. 
Paragon was the first regenerative receiver 
manufactured. Paragon effected the first 
transcontinental reception (not prearranged) 
from New York to California. Paragon effected 
the first transatlantic amateur reception. Dur- 

Also Manufacturers 
Radio Telephone 

Transmitters 
V. T. Control Units 
Rheostats 
Potentiometers 
V. T. Sockets 
Detectors 

of PARAGON 
Amplifier 

Transformers 
Control Dials 
Amplifiers 
Receivers 
Switches 
Variometers 

ing the war Paragon receivers proved superior 
to all others in the interception of enemy signals 
by the United States army and navy. 

Long before broadcasting popularized radio 
with the general public Paragon equipment 
was the choice of the experienced amateur. He 
will tell you today that if you want quality and 
satisfaction, Paragon Radio Products are the 
best and safest buy on the market. 

An Illustrated Catalog of Paragon 
Radio Products Is Yours for the Asking 

DEALERS -The Adams -Morgan Company 
has an interesting proposition to make to rep- 
utable radio dealers who believe in quality 
merchandise. Details on request. 

ADAMS -MORGAN COMPANY 
2 Alvin Ave., Upper Montclair, N. J. 

Type RD -5 Regenerative Receiver 
and Detector -$75.00 

Type A -2 Two -Stage Amplifier -$50.00 
(Licensed under Armstrong Patents) 

Pacific Coast Representatives: GLOBE COMMERCIAL CO., 709 Mission Street, San Francisco, Cal. 

Tell them that you saw it in RADIO 
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BUY THE BEST 
Thordarson Condensers and Amplifiers 

Our Latest Product 
The best, most flexible and 

most complete variable condenser 
on the market today at any price. 

Some of its features are : 

Movable and stationary plates 
completely shielded. 

Stationary plates spaced accu- 
rately by special punched shell. 

Movable plates secured by an 
ingeniously assembled comb sep- 
arator brushing against the bear- 
ing. 

Single bearing fastened direct- 
ly to the shielding base plate with- 
out any dialectric. 

Assembled by machine. 
Lowest possible zero capacity 

and dialectric loss. 
A Vernier can be added by 

anyone at any time at a very 
small cost. 
13 plate .00025 M.F. $2.00 
with vernier, knob & dial 3.50 
25 plate .0005 M.F. 2.50 
with vernier, knob & dial 4.00 
43 plate .001 M.F. 3.00 
with vernier, knob & dial 4.50 
Vernier furnished separ- 

ately if desired with 
knob .60 

A New Thordarson 
6 to I ratio audio frequency am- 

plifying transformer. Designed 
for those desiring a higher trans- 

former ratio than our standard. 
Unusually high and constant am- 

plification without distortion over 

a broad band of audio frequen- 
cies. Core is twice the cross sec- 

tion of that of the ordinary ampli- 
fying transformer and is made of 
special 36 gauge silicon steel. 

The coils have low distributed 
capacity. The high "Thordar- 
son" standard has been main- 
tained throughout. 

6 to 1 ratio transformer $5.00 
31/2 to 1 ratio transformer 4.50 

Thordarson Electric 
Mfg. Co. 

500 W. Huron St. 

CHICAGO 

Radio Supplies 
All Standard Goods 
Immediate Deliveries 

Distrihntnr. for BALDWIN, BRANDES and BARCO 
PHONES. FADA, FEDERAL and MON - 
ROE RECEIVING SETS. Erla, Federal, Dub - 
flier, Chelten, Burgess, Cunningham, Mag- 
navox, and many others. 
A COMPLETE line. Largest stock in the 

middle west. 
Write for latest Catalogue 

Dealers' New Attractive Discounts 

American Radio Mfg. Co. 
Dept. N 

107 E. 13th St. Kansas City, Mo. 

No.764 SERIES PARALLEL 
Concealed type, mounted on formica 
base $1.50 
No. 754 visible type, switch alone, 65c 

Our sheet of diagrams showing the many 
uses of this popular switch, sent free upon request. 

WILLIS SWITCH & INSTRUMENT CO. 
8 Kingsbury St., Jamestown, N. Y. 

Tell them that you saw it in RADIO 

Continued from page 50 

After improper bearing toward the 
ship's crew, the next commonest fault 
among radio operators is neglect of 
duty. Unnecessary absences from the 
radio room while on watch ; working 
shifts slept through ; clandestine flirta- 
tions with vampish maidens when the 
operator should be wearing the phones 
and keeping his log, -these are some of 
the things that have brought into exis- 
tence that extremely humiliating rule 
on some of the passenger ships that the 
operator on watch must report or ring 
up on the bridge telephone every fifteen 
minutes. 

On the smaller passenger ships, where 
mingling with the passengers by the offi- 
cers is not objected to, there is perhaps 
no harm, when off duty, in competing 
with the chief engineer for the favors 
of the prettiest girl on the promenade 
deck -but let the watches be religiously 
observed. An excessive proneness to 
take charge of every passing "dame," 
"baby," and "doll" has landed more 
than one operator ignominiously on the 
pier astraddle his pasteboard suitcase - 
including the writer. 

On the cargo ship of course there are 
no pretty blondes or brunettes to dis- 
tract the operator's mind ( fortunately 
or not, according to one's view of the 
matter) and here there are no strict 
hours of watch to be observed ; but still 
the operator is wise who sticks pretty 
close to the wireless room, even when 
not actually listening in. Every captain 
is irritated when he sees the radio oper- 
ator hanging around in every part of 
the ship except in his own quarters. 

The cargo- steamer operator should 
plan to put in from seven to eight hours 
out of the twenty -four actually at the 
radio set, in ordinary weather; and 
when fog set in or when a heavy gale 
is blowing, the conscientious operator 
will listen -in intermittently at all rea- 
sonable hours for possible distress sig- 
nals. The radio operator is indirectly 
responsible for the lives of those on 
other ships within his immediate range; 
in case of disaster his attention to duty 
may mean the saving of many. If he is 
not concerned about this, then let him 
at least think of the possibility of sal- 
vage money, since he is of the type who 
can look no higher -or let him picture 
his own ship doomed and himself broad- 
casting S -O -S signals upon a vacant 
ether. 

Surrounded by plenty of magazines 
and good books, the wireless operator 
cab make of his radio room the pleasant- 
est place on the ship. If he craves com- 
pany, he can occasionally seek that of 
his fellow officers ; but it is especially 
well on shipboard always to keep in 
mind that saying in the Wise Old Book 
about not busting in on your neighbor 
too often, lest he at last gets sick of 

Continued on page 54 
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For 
Xmas WORKRITE Concertolas 

CONCERTOLA JR. 
A graceful, beautifully constructed 
instrument, harmonizing with your 
house furnishings. 

i 

H ERE they are -the loud speakers 
produced by the WorkRite en- 
gineers- Concertola Sr. and Jr. 

Perfected until they are worthy of the 
name WorkRite. Hundreds of thou- 
sands of radio fans who have used 
WorkRite Radio Products know that 
"WorkRite" means perfection. 
WorkeRite Concertolas accurately repro- 
duce music or voice from the broadcast- 
ing station without the slightest distor- 
tion. On still nights they have been heard 
two city blocks away. 
The sound chamber in both of these instru- 
ments is made from our specially developed 
material. Why listen to music through a 
"tin -panny" metal horn that loses all the beau- 
tiful tones of the artists, when you can buy 
WorkRite Concertola that will give you per- 
fect reproduction of voice and music. 

EXCEPT FOR THE PHONE 

CONCERTOLA SR. 
Made from the finest grade Ma- 

hogany with handsome rubbed 
finteh. 

There is Not The Slightest Metal Used In Either The WorkRite Concertola Senior 

IMPORTANT' The best sound amplifier will 
not get results with an ordi- 

nary head phone. Our engineering department has de- 
veloped the WorkRite Concert Phone for just one purpose 
-to be built in the WorkRite Concertola Sr. and Jr., 
making a combination that is unequalled. This special 
phone is not sold separately from the Concertola. Phones 
and cord are built in each instrument. 

WorkRite Concertola Jr. $12 

Ideal Christmas Present 
or Junior 

Here is 
an instru- 

ment that can be connected to any set that 
has a two step amplifier and the whole family 
can enjoy the concerts during the holidays. 
Order at once so you will not be disappointed. 

WorkRite Concertola Sr. $24.00 

BEFORE BUILDING A SET WRITE FOR OUR FREE CATALOG! 
New WorkRite Super Rheostat WorkRite Super Variometer WorkRite 180° Super Variocoupler 

Here is a real Rheostat -something 
entirely new and very much needed. 
Can be instantly changed from 6/ 
ohms resistance to zero by simply 
pushing in the knob, or you can have 
fifty thousand different adjustments 
by turning the knob. Many engineers 
claim the WorkRite Rheostat will 
double the efficiency of the set. Screws 
for mounting on panel furnished. The 
WorkRite Rheostat is really remark- 
able in its performance and is easily 
worth twice the price asked. No set 
should be without it. Price $1.50 

JOBBERS and DEALERS 
Write or wire for discounts 

THE WORKRITE VARIOMETER 
is made from finest quality mahogany. 
All windings are perfectly made, and 
connections cleverly concealed. Sub- 
stantially built throughout. WORK- 
RITE VARIOMETER packed in at- 
tractive box $5.25 
With WorkRite E -Z -Tune Dial 6.00 

THE WORKRITE VARIOCOUP- 
LER represents perfection in getting 
all dimensions and number of wire 
turns just right. Tunes twice as sharp 
as the ordinary 90- degree coupler. 
WORKRITE VARIOCOUPLER 
packed in attractive box $5,00 
With WorkRite E -Z -Tune Dial 5.75 

THE WORKRITE MCO., 5539 Euclid Avenue, 
CLEVELAND, OHIO 

R-N. 102'7 
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In sensitiveness, degree of 
amplification and intrinsic 
value, Erla transformers are 
unequalled. List price, $4. 

Any receiving set looks 100% 
better with Erla Bezels. Tel- 
escoping rim tits 1W hole in 
any 3á'ío Y4' panel.List 20c 

The most exquisitely finished 
and substantial socket on the 
market. Heavy nickeled shell. 
Radian base. List price, $1. 

JOBBERS -The increasing 
volume of repeal orders for 
Erla products proves t hat they 
are the right merchandise, 
backed by the right selling 
policy. Write for our liberal 
terms and discounts. 

Blanket the United States With 
ERLA Radio Frequency 

Vaudeville from KHJ at Los Angeles, grand opera 
from KYW at Chicago, drama from WEAF at 
New York City -you can enjoy all these in a 
single evening if you are within the utmost range 
of these stations and are using the two -stage Erla 
radio frequency hook -up shown above. 
It seems as though the artists were in your pres- 
ence, so naturally and clearly are they heard, 
with absolute purity and fullness of tone, trans- 
mitted through a loud speaker. 
The secret lies in the unique ability of Erla trans, 
formers completely to overcome the capacitance 
effects of domestic vacuum tubes. Likewise, the 
capacitance of the transformers themselves is 
reduced, producing unequalled magnification 
without distortion. 
Write for our Bulletin No. 12, showing guaranteed 
radio frequency hook -ups that will vastly improve 
the range and quality of your receiving equip- 
ment, with full directions for installing. 

Manufactured by 
Electrical Research Laboratories 

Dept H 
2515 Michigan Ave., Chicago 

Coast Representative 
Globe Commercial Company 

700 Mission Street 
San Francisco 

KEEP 
A DAY AHEAD 

of the headlines of tomorrow's 
newspapers! 

Don t be satisfied with the 
regular broadcasted programs! 
Get the most out of radio! 
Hundreds of radio enthusiasts 
are doing it! 

Equip your vacuum tube set with a 

FINCH RADIO RELAY 
and you will automatically receive and at the 
same time have a permanent record of all the im- 
portant and interesting news events of the 
world, whether or not you know the code. 

Send Today for Bookie pc 1 C/ 
.1fL tii)) 

FINCH RADIO M'FG,CO. 
303 FIFTH AVE.N.Y.CITY. 

HYGRADE SPECIALS 
7- stranded Copper Aerial Wire, 200 ft $ 1.00 
Electrose Insulators (per dozen) 2.00 
No. 763 Eveready Variable B. Battery 1.25 
No. 766 Eveready Variable B. Battery 2.25 
No. 767 Eveready Variable B. Battery 4.25 
45 Volt Cyclone Variable B. Battery 2.50 
Arkay Loud Speaker 3.89 
Thordarson Amplifying Transformers 3.49 
Acme Amplifying Transformers (mounted) 4.00 
Federal Amplifying Transformers 5.75 
Sklndervikin Transmitter Buttons .75 
Flrco Bull Dog Grip Phone Plug .98 
2000 -Ohm Murdock No. 56 Head Set 4.49 
3000 -Ohm Murdock No. 56 Head Set 4.98 
Federal 2200 -Ohm Head Set 6.50 
DIctograph 3000 -Ohm Head Set 6 98 
Western Electric Head Set 9.75 
6 volt 30 amp... 9.25 
6 volt 60 amp... Marko Storage Batteries 1 12.95 
6 volt 80 amp... Are Guaranteed 2 Years l 16.95 
6 volt 100 amp.. l 21.00 

Above prices are F. O. B. New York 
HYGRADE ELECTRICAL NOVELTY CO. 

41 West 125th Street, New York, N. Y. 

Tell them that you saw it in RADIO 
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you and throws you out. Seeing the 
same small circle of faces day after day 
on a long ocean voyage is harrying to 
even the mildest temper. 

The cargo -ship operator has a splen- 
did opportunity for study and self -im- 
provement; and if he fails to avail him- 
self of this opportunity, it is pretty safe 
to say that he will some day remember 
and regret not having done so. I am 
acquainted with several tramp- steamer 
brasspounders, good enough operators 
all of them, whose philosophy of life 
is quite similar to that of the indolent 
Filipino _boy into whom the American 
teacher was trying to instill a desire for 
study. 

"Study ?" blinked the brown -skinned 
son, of Luzon, basking luxuriously in the 
drowsy summer shade of a coconut tree. 
"Why for, study ?" 

"Don't you want to learn to read 
and write.; and get up in the world ?" 
returned the government teacher. "Per- 
haps you might become a smart busi- 
ness man, and make a lot of money," 

"Business man -money," mused the 
young native, resting his head lazily on 
his elbow and digging his toes into the 
warm sand. "Why for, money ?" 

"For goodness sake !" exclaimed the 
teacher, somewhat taken aback. "Why 
when you have plenty of money, you 
won't have to work any more." 

"Oh, I don't have to work now," 
yawned the bronze -hued child of the 
sunny Philippines ; and he lay down 
again on his palm leaf and went back to 
sleep. 

A frequent and a very serious fault 
among radio operators is the habit of 
divulging the contents of ship -business 
telegrams to those who have no right 
to the information. When the captain 
puts a message into the hands of the 
radio man he expects it to be trans- 
mitted -not published all over the ship ; 

-and, likewise, when special orders are 
received in mid -ocean or elsewhere per- 
taining to the movement of the ship, 
the message should be delivered to the 
commander, and never a word of it 
divulged to anybody else, neither crew 
nor officers. 

It is the captain's prerogative to dis- 
close ship's orders; and he resents it 
when the operator forestalls him, even 
though it be in connection with some- 
thing of a trivial nature. Not only 
this, but in revealing the contents of a 
message, the radio operator is guilty of 
a violation of the oath of secrecy on his 
certificate, and he is therefore liable to 
suffer the revocation of his license, or 
he may be prosecúted even. When any- 
body asks about things which are none 
of his affair, it is not hard to say "I 
don't know." 

The operator is at liberty to give out 
press reports and similar general dead - 

Continued on page 56 
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ammoop 

(That's Wireless for "Attention!") 

I I ,STE\ IN, everybody. This message is for YOU. Radio promises 
to get more than ever for the coming season. Are you going g 

your share of the fun, the entertainment, the culture, and the many 

other advantages Radio now offers? 

Then it's time to think of Radio equipment. When buying Radio parts 

or sets ask these questions: 

Who Builds It? 

Who Uses It? 
If it's SIGNAL equipment you'll find that it was produced 

by a plant and an organization whose experience in making 

small electrical goods goes back over a period of 35 years - 
that it grew up with "wireless" -that men there have grown 

gray in their service and take old -time pride in seeing that 

nothing but the best in materials, workmanship, and finish 

leaves the SIGNAL plant. 

And you'll find that it is used largely for commercial purposes, 

by the army and navy, by the professionals in Radio, as well as 

by the semi -professionals and the amateurs -most successfully 

and most satisfactorily. 

Buy SIGNAL Parts or Sets and you will buy 

Radio Service and Radio Satisfaction. 

)tJJ r .i5 
Factory and General Offices : 

1913 Broadway, Menominee, Mich. 

Atlanta Boston Chicago Cleveland Minneapolis Montreal 

Pittsburgh San Francisco St. Louis Toronto 

You'll find our local address in your Telephone Directory 

Tell them that you saw it in RADIO 

SIGNAL-- - 
Hulbert 
Battery 
Charger 

Charge 2 batteries in your home 

at the same time for 50 -from any 

1 10 volt A.C. lighting socket. 

Send for our Booklet and Special 

Bulletins -use coupons below if you 

wish. 

Coupon for guide to 
Radio Satisfaction 

Signal Electric Mfg. Co., 
1913 Broadway, Menominee, Mich. 

Please send, without obligation to 

me, your interesting book about SIG- 
NAL Parts and Sets, to the name and 
address written on the margin of this 
page. 
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Continued from page 54 

head matter, such as the movements of 
others vessels and the weather condi- 
tions ahead ; but the operator is wise 
who will see that the captain has all 
such information first. When a type- 
writer is available, three copies of the 
press reports are usually made out, the 
original for the captain, one for the 
officers, and one to be sent down to the 
crew. Press news should never be 
posted in the radio room, as this prac- 
tice btings others into the place un- 
necessarily. 

It will be remembered that in the 
early part of this discussion on opera- 
tors' conduct, there was given an ad- 
monition suggesting that the young 
operator be careful of his speech aboard 
ship, lest he unwittingly say something 
displeasingly amiss. 

This rather peculiar bit of advice is 
especially applicable to one thing that I 
particularly have in mind -sailors' su- 
perstitions. There is no quicker way 
permanently to incur . an old tar's dis- 
like than by smiling at his superstitious 
beliefs. If is a fact, too (as I have 
learned from experience), that quite 
frequently some of the officers and once 
in a while, even the captain, though un- 
willing to confess it, half subscribe to 
some of these superstitions ; of which a 
few are amusing, nearly all of them 
absurd, but none of them to be ridi- 
culed. It is the mariner's privelege to 
believe that sea chickens are old sailors; 
that meddling with gooneys will bring 
disaster; that sleeping in the moonlight 
will cause your mouth to be drawn up 
behind your ear; and that women and 
preachers are hoodoos. 

THE RADIO OPERATOR AND THE 
CAPTAIN 

As a result of stringent disciplinary 
measures which steamship captains have 
sometimes been forced to take in deal- 
ing with obstreperous young schoolboy 
wireless operators, shipmasters in gen- 
eral have come ,to be looked upon by 
more than one operator as belonging to 
a race of ogres. While it is true that 
in a good many instances radio operators 
are treated by steamship commanders 
with unjustifiable asperity, still it would 
seem that in the majority of cases it is 
not the master who is so much at fault 
as it is the operator. When the latter 
carries himself in a manner absolutely 
contrary to every one of the suggestions 
which have already been discussed -as a 
few operators do-is it any wonder that 
captains are bearish? 

I once read an article written for 
radio operators in which it was declared 
that some captains were virtually goril- 
las ; and that the best way to handle 
them was to "kid them along. " -in 
other and plainer words, to knuckle 
down to them like a grovelling vassal. 
This is erroneoils advise. I should say 

Continued on page 58 

IT'S HERE! 

THE NON- REGENERATIVE RECEIVER DE LUXE 
FOR BROADCASTING RECEPTION --NEAR OR FAR 

Hallock & Watson Radio Service 
192 Park Street "KGG" Portland, Ore. 

THIRD EDITION 11111 

NOW READ Y \ \'\ \ \I I'y /, W Y 

ÁMA 

,tY 

ICALL'BØOK) 
ALL UNDER ONE COVER 

An Official List of all Amateurs, Special Amateurs and Broadcasting Stations of United States and Canada. 
ALSO 

A large map, size 24" x 36" printed in two colors, showing location of every Broadcasting Station in United States and Canada and each district. 
AND 

How to Construct and Operate A Honeycomb Coil Set and Two Step Am- p fier. 

PRICE $1.00 COMPLETE 
(DO NOT SEND STAMPS) 

Order from your dealer -If your dealer hasn't them, send direct. 
DEALERS WRITE FOR PROPOSITION! 

RADIO DIRECTORY & PUBLISHING CO. 
45D VESEY STREET, NEW YORK, N. Y. 

VARIABLE CONDENSERS 
Best by Every Test 

We can safely say that these condensers are the best on the market at the price. 
DESCRIPTION: 

The end plates are cut from sheet Bakelite. The movable and stationary plates are punched out of 20 gauge sheet aluminum. Contact on rotor is made with braided pigtail wire .insur- ing perfect contact 'at all times. The rotor is mounted on 14 in. brass shaft. All brass parts are nickel plated. 
PRICES WITHOUT DIAL: 

List List No. 3 Plate... .$2.00 No. 23 Plate.... 3.25 No. 7 Plate.... 2.25 No. 31 Plate.... 3.75 No. 11 Plate.... 2.50 No. 43 Plate.... 4.50 No. 13 Plate.... 2.75 No. 63 Plate.... 6.50 
Vernier attached to No. 23 and 43 are $3.00 extra including 3 in. dial and knob. Every condenser is fully guaranteed. 

653 Fair 
MORTON & BORK'S RADIO CO. 

Oaks Ave. :11at1 Orders Promptly Filled Stockton, California 

Tell them that you saw it in RADIO 
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Radio -Audio 

Amplifying Transformers 
That Amplify! 

Wise Radio buyers protect themselves by ignor- 
ing the extravagant claims made for untried 
devices by unknown firms; they play safe by 
buying only the products of this old- established 
house 

"All American" Amplifying Transformers 
(Radio and Audio Frequency) 

Have the unqualified approval of the best -posted radio engineers of two continents. 
Our Radio-Frequency Transformer (Type R -10 -150 to 550 meter wavelength) strengthens weak signals many fold; gives clear 

sharp definition; largely eliminates static and other disturbances. 
Our AUDIO -Frequency Transformers give such powerful amplification that signals which could otherwise be heard only thru 

head phones come in clear and strong thru any good loud speaker. 

LIST PRICES 
R -10 -Radio Frequency (150 -500 meters) $4.50 
R -12 -Audio Frequency (Ratio 3 to 1) 4.50 

R -13 -Audio Frequency (Ratio 10 to 1) $4.75 
R -21 -Audio Frequency (Ratio 5 to 1) 4.75 

Send for Bulletin No. 22. It explains the technical and mechan- name and address of the Radio Dealer thru whom you prefer to 
ical reasons for the splendid performance of "All American" Am- buy. Don't let anybody sell you a Radio outfit at any price with 
plying Transformers. When you send for it, please give the any other than "All American" Transformers. 

RAULAND MFG CO 
35 So. Dearñorn 4.,0hicagq Ill. 

Make Your Christmas 
Money Count! 

ACE BALANCED 
VERNIER CONDENSER 

Use it to replace the weak parts 

of your present receiving set or to 

build up the "De Luxe" set you 

have promised yourself. The ACE 
balanced vernier condenser or ACE 
panel lever switch as illustrated, are 

suggestions ; our general catalog con- 

tains many attractive new parts. 

Mailed to your address for ten cents. 

Dept. PRN 

ACE 
PANEL 
LEVER 

SWITCH 

THE PRECISION EQUIPMENT CO. 

2437 Gilbert Ave. Cincinnati, Ohio 

Tell them that you saw it in RADIO 
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Results Talk! 
San Francisco, Calif. Coast radio 
Co. El Monte, Calif. Your Miller 
Radio Frequency Set surprised 
me on two foot loop only get music 
from C F B N Calgary, Canada 
as well as Portland, Sacramento 
and Los Angeles just as loud as 
on my set when 
using two hundred foot aerial. 

(Signed) William M. Collins 

Los Angeles, Calif., Coast Radio 
Co., El Monte, Calif. Enclosed 
find my check covering invoice for 
Miller Receiving Set. I am having 
very agreeable success with this set 
at my mountain home in the San 
Bernardino Mountains, where I 
was unable to get signals audibly 
with other sets I tried. Wishing 
you success, I am 

J. J. Jenkins. 

MILLER 
Radio- Frequency 

Super Amplifier 
Unit 

Patents Pending 
Licensed for 

Experimental and 
Amateur Use Only 

Manufactured By 

Coast Radio Co. 
Inc. 

El Monte, Calif. . m 
Here's a Radio Frequency Ampli- 
fier Unit,that covers all waves 
if you want music, time signals, 
long distance arc reception --the 
Miller get's `'em all -- and gets 
'em loud and clear. These units 
list at $6.50 each. If you haven't 
used the MILLER you haven't 
yet used the BEST. 

Coast Radio Company 
Incorporated 

El Monte, Calif. 
Sold in, San iFrancisco and Los 
Angeles by the Leo J. Meyberg 
Co. Honolulu Patrons, buy from 
the Mutual ,« Tel. Co. Eastern 
Dealers and Jobbers on request. 
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that rather than cringe like a Jap coolie 
before a steamship captain or any one 
else, it were better for the operator to 
carry himself like a man, fearing no 
one, and attend strictly to his work,; - 
and if he finds that he can not get along 
with the commander, he had best quit. 

A few captains are indeed downright 
brutes. Several years ago a notorious 
bully of a shipmaster insulted an oper- 
ator and struck him in the face without 
any justification; but that particular 
brasspounder, happening to be of highly 
pugilistic tendencies himself, turned 
upon the shipmaster and pounded him 
into the consistency of a chunk of 
liver. The fighting key -puncher was 
hailed into court ; acquitted; and has 
ranked ever since as a hero on the San 
Francisco water -front. 

This procedure, however, is seldom 
possible, and never advisable. When an 
operator finds himself sailing with a 
bullying tyrant, the best thing he can 
do is to look for another ship. This 
sort of captain is becoming rare now- 
adays, anyway; more numerous are those 
who are good at heart, but, are simply 
misunderstood. . 

If the operator . knows his business 
and attends strictly to that, he may 
usually be assured of. fair treatment 
wherever he goes. 

RADIO FOG SIGNALS AND 
LIGHTSHIP SERVICE 

The greatest peril to shipping is fog. 
Until recently the captain of a ship has 

. had no practicable means of accurately 
locating in .a fog either his ovin ship or 
other ships which he is meeting. The 
radio fog signal And radio compass give 
the navigator accurate bearings in ` fog 
just as well as in clearweather. In his 
annual report to Secretary Hoover, the 
Commissioner of Lighthouses states that 
several additional radio fog signals have 
been installed during the past year, in- 
cluding one on the new lightship off Cape 
Hatteras, and one on San Francisco 
lightship. This country now has five 
such stations regularly in operation, and 
six more will be installed in the near 
future. 

The lightships are the outermost sig- 
nal stations of the country, many of 
them being anchored in the open sea, 
miles off the coast. Arrangement has 
been made this year between the Navy 
and Commerce Departments, for the 
Lighthouse Service to take over the 
radio communication equipment on the 
lightships, placed there mostly during 
the war. Hereafter regular radio 
service will be maintained with 20 of the 
outside lightships off the Atlantic, Gulf 
and Pacific coasts ; this will be of great 
value both in safeguarding and operating 
the lightships themselves, and in report- 
ing the needs of other vessels. 

Tell them that,you saw it in +RADIO 

A Real 
Money 
Saver! 

Brings you a full 
year subscription 
to "RADIO" and 
"QST" -the two 
best amateur radio 
magazine' in 
print. 

$ 

The regular rate is $4.50 - 
saving you $1.80. "QST" is 
the official organ of the 
American Radio Relay 
League of Hartford. 

Every up -to- 
date ama - 

t e u r needs 
BOTH of 
these maga- 
zines to 
keep abreast 
of the times 
in radio. 
Take advan- 
tage of this 
unusual of- 

fer right 
away. 

SUBSCRIBE TODAY 
NOW 

RADIO, 
Pacific Bldg., San Francisco. 

Send me "RADIO" and "QST" 
for 1 year; $2.70 is enclosed. 

Name 

Address 
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REMEMBER THE NAME! 

An Old 
Organization 

A New Name 
and a 

Real Radio Service 

-o- 

The Largest 
and Most Complete Stock 

in the West 
Sold By Men Who Know 

-o- 

The List Speaks 
For Itself 

-o- 

Order Now! 

OBSERVE 
THE SIGN 

. 

820 W. 7th St. 
Los Angeles 

Oliver Garretson 
Manager 

MAIL 
DIVI 

RADIO CORPORATION OF 
AMERICA 

REMLER RADIO MFG. CO. 
A. H. GREBE & CO. 
COLIN B. KENNEDY CO. 
GENERAL RADIO CO. 
ACME APPARATUS CO. 
DUBILIER CONDENSER CO. 
KELLOG SWITCHBOARD & 

SUPPLY CO. 
ADAMS MORGAN 
CUNNINGHAM TUBES 
NATHANIEL BALDWIN, INC. 
FEDERAL TEL. & TEL. CO. 
WESTERN ELECTRIC 
RADIO INSTRUMENT CO. 
HERBERT FROST 

-o- 

Immediate Deliveries! 

ORDER 
SION 

PAUL F. JOHNSON 

" & ask no price or trained advice "J 

OBSERVE 
THE SIGN 

. 

560 E. Colorado 
Pasadena 

E. G. Arnold 
Manager 

Tell them that you saw it in RADIO 
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"There's No Place Like Home" 
To Charge Your Radio Battery 

BATTERY_ CHARGER 

ar 
5 amp. Tungar 

Charges a 6 -volt storage 
battery at .5 amperes. 

.A smaller size (2 amp.) 
charges a 6 -volt battery at 2 
amperes. 

If you use tubes in your radio receiver you use a stor- 
age battery. 
If you use a storage battery it must be charged. 

Charge Your Storage Battery at Home 
with a Tungar Battery Charger 

Without taking the battery out of the house -in fact, 
without moving it at all -you can charge it easily and 
quickly at a minimum of expense, trouble and lost time. 
Isn't this much better than taking the battery to a 
charging station, leaving it a day or two, paying from 
75¢ to a couple of dollars and then carrying it back again? 
The Tungar is a small, compact rectifier which connects 
to any a -c. lighting circuit wherever there is a socket or 
receptacle and requires no attention while operating. Its 
first cost is not high and it can be operated by anyone 
without the slightest danger of injuring the battery. 
Send for new radio booklet and prices. 

Address Merchandise Dept., General Electric Company 
Bridgeport, Connecticut 

Gene 
General Office 
Sçhenectady. N.Y 

Cric an Sales Offices in 35A-70C 
all large cities 

Made 
for All 
Phones 

Ask 
Your 
Dealer 

THEYAREGOODYOURTHEM NEES 
Slip out the metal disc and slip in the 
MICAPHONE. Result: Clearer, better 
tone, all noises eliminated. Write for 
circular. Discounts to dealers and jobbers. 

RADIO MICA PRODUCTS CO. 
156 E. 43d St. New York 

DUCON 

$15° Retail 
(By Mail Sc additional) 

ROSS RADIO SERVICE 
693 Mission St., San Francisco 

Tell them that you saw it in RADIO 

TALK ON FILTERS 
Continued from page 18 

The success of filter, and we mean 
by success its ability to rid the circuit of 
all conflicting noises without inflicting 
losses on the currents we wish to use, 
depends largely upon the proficiency 
with which inductance coils can be made 
as the resistance of the coil must form a 
very small part ( about 1%) of the total 
impedance offered by the coil in the 
circuit. It was necessary at one time to 
use very large coils wound on wooden 
rings for high frequencies as there was 
no magnetic material that would not 
cause high resistance by its absorption 
of power. However, in recent years a 
new core material has been developed 
composed of small insulated particles of 
iron packed solidly together and this has 
made it possible to reduce considerably 
the size of the coils. Its finely divided 
condition prevents power from being 
lost, at the same time retaining the 
magnetization properties which make 
the iron core so desirable. Finer coils 
have also been produced by a careful 
selection and sizing of the iron particles 
from which the cores are made, so that 
now we have as a result of the need for 
filters to carry large currents, produced 
inductance coils of a grade hitherto un- 
equalled. 

Filters find their most extensive use 
in the carrier or multiplex telephone 
system. This system makes use of a 
single pair of wires for several conversa- 
tions. The wires used for the ordinary 
voice currents may at the same time, by 
the use of carrier senders and filters, 
be made to carry the voice currents of 
other conversations which have been 
raised to higher frequenciets. These 
conversations are unscrambled at the 
other end by filters and reduced to voice 
frequencies by carrier receivers then 
passed along to the various subsets. 

Filters are also used in radio work 
permitting several different kinds of en- 
tertainment to be broadcasted by a sta- 
tion from the same antenna, as for in- 
stance a lecture, opera music and jazz, 
each at a different frequency or wave 
length and the radio fan can pick off 
whichever seems to suit his mood at the 
time by tuning his receiving set. 

Then, there is the composite set, a 
filter for frequencies from zero to 100 
cycles, by which from one to four tele- 
graph messages may be imposed on tele- 
phone circuits. This sort of a filter is 
in use quite extensively on toll lines 
throughout the country. 

Filters may also be used when direct 
current is desired without a ripple or 
noise. As a rule the current used in 
telephone work comes from a battery 
and is, therefore, noiseless. But, when 
it is generated by a dynamo there are 
quite bothersome noises caused by the 

Continued on Page 6z 
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The Audiophone Loud Speaker Method of Receiving 
Makes You Forget It Is Radio Phone 

So Like the Original Voice and 
Orchestral Instruments 

AUDIOPHONE SR. 
Horn 15- inches Dia. 

Price $40.00 

ONE STAGE POWER 
AMPLIFIER 
Price $25.00 

AUDIOPHONE JR. 
Horn 11 inches Dia. 

Price $22.60 

the tone is big in volume, rich, round and free from mechanical distortion. 

The result of over six years' work on "Sound Reproduction" in the labora- 

tories of The Bristol Company, a world known engineering firm, the Audio- 

phone is not a temporary piece of equipment, but a permanent contribution 

to the Radio Field. 

NO AUXILIARY BATTERIES are required for magnetizing. 

About one watt is necessary to give the Audiophone full volume. 

Most amplifiers are two stage and designed to give good response in head 

phones, but there is not sufficient power to operate loud speaker, except for 

small audiences. For this reason it is desirable to provide another stage of 

power amplification, and Bristol's One Stage Power Amplifier is available 

which will give volume enough to be easily heard in a room seating 500 

persons and over, when added to one or two stage amplifier. 

Our representatives are located in all parts of the country. We can come 

to you with demonstration. Shall we send bulletins? 

The Bristol Company 
WATERBURY CONNECTICUT 

Expertlestimony for PACENT RADIO ESSENTIALS 

a 

Exterior of PA- 
CENT Universal 
Plug. T1-e ori- 
ginal radio plug. 
If not PACENT 
it's not Universal. 
Price now $1.00. 

After the most exhaustive tests, leading radio set manufacturers 

have set their seal of approval on PACENT RADIO ESSEN- 

TIALS and standardize on them. The endorsement of these 

critical technicians is a dependable warranty to you. Whenever 

you see the PACENT Trade Mark on Plugs, Jacks and other 

devices for Variable Plug and Jack Connections, you can bank on 

their QUALITY and PERFORMANCE. 

Don't Improvise -"Pacentize" 

Write for Descriptive Bulletin MJ103 

PACENT ELECTRIC COMPANY 
I N C O R P O R A T E D 

Manufacturers and Distributors of Radio and Electrical Essentials 

Executive Offices : 22 Park Place, New York, N. Y. 

BRANCH OFFICES 

Philadelphia, Bourse Building 
Chicago, 33 So. Clinton Street 

Members, Radio Section, Associ- 
ated Mfrs. of Electrical Supplies 

Washington, D. C., Munsey Bld. 
San Francisco, Sheldon Bldg. 

Canadian and British Licensees: 
Colonial Radio, Ltd., Hamilton, 

Canada 

Tell them that you saw it in RADIO 

Interior of PA- 
CENT Universal 
Plug showing 
perfect insulation 
and spring ter- 
minals which in- 
sure perfect bit- 

ing contact. 
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ANNOUNCING 
The New Giblin Receiver, Detector & 2 Stage Amplifier 

Tuner $15.50 Detector $10.00 Amplifier $21.50 

vs -1/4-.7 

$50 COMPLETE 
A GENUINE PERFORMER 

incorporating 
SINGLE CONTROL TUNER -It is easily and quickly tuned with 

full efficiency on any wave -length. 
DETECTOR -Receives either local or distant stations with perfect 

clearness. 
AMPLIFIER -2 stages with separate filament control securing 

maximum volume without distortion. 

STANDARD RADIO & ELECTRIC CO. 
Pawtucket, R. I. 

Liberal discount to dealers 

JEWELL 
VERNIER RHEOSTAT 

The Jewell vernier rheostat is 
extremely simple and substantial 
in construction, employing a new 
principle of contact which we have 
patented. Made of the highest 
grade bakelite and using the best 
resistance wire obtainable. Very 
fine adjustments are obtained by a 
single turn of the knob. Ask your 
dealer or write to us for special 
circular. 

Price $1.00 
Jewell Electrical Instrument Co. 

1650 WALNUT ST. - CHICAGO 

UNEQUALLED 
SERVICE 

"DISTRIBUTING THE BEST IN RADIO" 

wHp1ESAE 
TH 

bIVE 
ONLY 

li mio HAUS OF S£rnE 
ON THE PACIFIC COAST 

Western Radio Incorporated 
1121 Pine St. Seattle, Wash. 

Tell them that you saw it in RADIO 

Continued from page 6o 

commutator and the armature coils, 
which must be eliminated. The differ- 
ence between a filter for alternating 
current which rejects certain frequencies 
and one for direct current is that the 
latter must reject all alternating cur- 
rents. This requiries a very simple filter 
made up of inductance and capacity and 
the more of each the better. 

Radio engineers employed by the PostIntelli- 
gencer of Seattle to discover the cause of the 
erratic transmission from that newspaper's 
broadcasting station finally discovered a spider's 
web near the top of one-of the poles -a spider's 
web covered with carbon from soft coal. Swayed 
by the wind, the web had been swinging against 
the antenna wires, causing momentary short 
circuits which had disturbed the transmission. 

" LORAIN " 
The coupler with the 

perfect mounting. 

Loose windings, twisted taps that 
break, noisy rotor connections, and 
wobbly shaft are enough to make any- 
one mad ; use a Lorain Coupler and 
rid your set of these troubles. This 

coupler is designed to WORK. 
Price $5.50 Post Paid. 

If your dealer cannot supply you order 
direct. - Dealers write for discounts. 

For complete description send for 
circular C2. 

Lorain Radio Supply Co. 
Lorain, Ohio 

MULTIPOINT 
(Patent Pending) 

A Synthetic CRYSTAL DETECTOR 
Sensitive Over Its Entire Surface 

Eliminates All Detector Troubles. 
50% Increase in Clearness and Volume. 
Endorsed by Radio Experts and Press. 
Sold in Seal Packages Only. 
Sets a New Standard of Efficiency. 

Price Postpaid, Mounted COC 
Sensitiveness Guaranteed 

Dealers and Distributors Quoted 
Attractive Discounts 

RUSONITE PRODUCTS CORPORATION 
Dept. "R ", 15 Park Row, N. Y. 

,; 
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The best panel made is none too good 
Dependable insulation is vital because it 

mission and reception. 
Every thinking radio enthusiast certainly 

get it is to insist upon Condensite Celoron. 
This strong, handsome, jet -black material 

to meet high voltages at radio frequencies. 
strength than you will ever need. 

Make your next panel of Condensite Celeron. 
takes a beautiful polish or a rich dull mat 

AN OPPORTUNITY 
Condensite Celoron Radio Panels and 

business on a quality basis. Write us today. 

DIAMOND 
Bridgeport (near Philadelphia), Penna. 

Offices in Principal Cities 

__, 
_b\ CON DEN.i\ SITE 

,, 
_ C ELORO 
bearing upon the clearness and sensitivity of both trans- 

highest type panel he can obtain and the surest way to 

an insulating material -it is a radio insulation made 
it will give you greater resistivity and a higher dielectric 

readily, engraves with clean cut characters and 

RADIO DEALERS 
clean cut opportunity to the dealer who is keen on building 

you the facts. You'll be interested. 

FIBRE COMPANY 
Branch Factory and Warehouse, Chicago 

In Canada: Diamond State Fibre Co. Ltd., Toronto 

BIG NEW STOCK OF RADIO SETS AND PARTS 
Grebe CR -5 $80.00 Grebe CR -9 $130.00 Kennedy No. 220 $125.00 
Grebe CR -8 $80.00 Kennedy No. 281 $80.00 Kennedy, No. 110 $250.00 

WE ASSURE YOU OF THE MOST PROMPT SERVICE 
Our Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within four 
hours of its receipt. After you tire of waiting days -or maybe weeks -for your supplies, try Warner Brothers' Radio Mail 

Order Service and you will use no other. Following are a few items that we have in stock: 

VARIABLE CONDENSERS 
.0003 11 Plates Signal 
.0005 21 Plates Signal 
.001 43 Plates Signal 
.0015 63 Plates 
.001 43 Plate Warner 
.0005 23 Plate Warner 

$3.00 
3.50 
5.00 
7.20 
4.00 
3.50 

EVEREADY "B" BATTERIES 
No. 765, 22Y2 Volts $2.00 
No. 766, 22% Volts, tapped 3.00 
No. 774, 43 Volts, tapped 5.00 

REMLER APPARATUS 
810 Jr. Rheostats $1.00 
813 3 Amp. Rheostats 1.75 
330 Audion Detector Panel 8.50 
331 Amp. Panel 6.00 
333 Amp. Panel 9.00 

96 Variable Grid Leak .40 
97 Grid Condenser .20 

SOCKETS 
156 GENERAL RADIO 
CROSLEY Porcelain 
KELLOGG 
PARKIN 
HOPEWELL 

AMPLIFYING TRANSFORMERS 
ATWATER KENT 
UV -712 Radio Corporation 
231A GENERAL RADIO 
A2 ACME semi -mounted 
Thordarson 
BRYANT 

JACKS AND PLUGS 
FEDERAL 1421 Open Circuit Jack 
FEDERAL 1422 Single Circuit Jack 
FEDERAL 1423 Double Circuit Jack.. 
FEDERAL 1435 Automatic Filament 

Control Jack 
FEDERAL 1438 Automatic Filament 

Control Jack 
PACENT UNIVERSAL 

RHEOSTATS 
REMLER Jr. $1.00 
FADA -with new Knob .75 
GENERAL RADIO No. 214 7 ohm or 2% 

Amp. 2 ohm 
$1.25 DEFOREST, new type 

.50 PARAGON 

.75 MURDOCK 560 
1.00 KLOSNER 

.60 JENKINS 
FRAMINGHAM 
CUTLER HAMMER 
BRADLEYSTAT 
FRAMINGHAM VERNIER 
CUTLER HAMMER, VERNIER 

$5.50 
7.00 
5.00 
5.00 
4.50 
5.00 

$ .70 
.85 

1.00 

1.00 

1.20 
1.25 

VARIOMETERS 
REMLER 505 Moulded Bakelite $7.50 
OUR OWN TYPE 4.50 
ATWATER KENT 8.00 

2.25 
1.20 
1.25 
1.00 
1.50 
1.75 

.75 
1.00 
1.85 
1.25 
1.50 

RADIO FREQ. TRANSFORMERS 
UV1714 $6.50 
Radio Service Co. 6.00 
AEROVOX 4.50 
ACME 5.00 

STORAGE BATTERIES 
6 Volt 70 A. H. $15.00 
Philadelphia 6 V. 60 A. H. 16.00 

LOUD SPEAKERS 
R3 Magnavox Radio Type $45.00 
R2 Magnavox 85.00 

VARIO- COUPLERS 
REMLER 503 Cario- Coupler $5.40 
REMLER 505 Coupler on Unit Panel 12.75 
OUR OWN TYPE 3.50 
ATWATER KENT 8.00 
ATWATER KENT on Panel 13.00 

PHONES 
Federal, 2200 Ohms $8.00 
Federal, 3200 Ohms 10.50 
Cory 8.00 
Western Electric, 2200 Ohms 10.00 
Dictograph, 3000 Ohms 12.00 
Manhattan, 2000 Ohms 6.00 
Manhattan, 3000 Ohms 7.00 
Brandes, Superior 8.00 
Lincoln, 3000 Ohms 7.00 
Frost, 2000 Ohms 6.00 
Frost, 3000 Ohms 6.00 
Baldwin, Type C, E or F pr. 16.00 
Master Baldwin pr. 16.00 

Now that you have read the list, get that order into the mails without delay. If there is something that you want and don't 
see it listed here, write us anyway and we will get it for you. Our two stores save still more time in getting your apparatus in a 
hurry. Enjoy the pleasure of real service for a change. Send us your orders. 

San Francisco. 
350 Market Street 

Phone Douglas 4639 
WARNER BROTHERS 

TWO STORES 

Tell them that you saw it in RADIO 

Oakland, Cal. 
22nd & Telegraph Ave. 
Phone Lakeside 6223 
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Ja.Vdio ArnplificationDlSr 

MANITOBA ce 

SALT LAKE 
CITY 

DENVER 

SAN FRANCISCO 

1 
ST. LOUIS 

/FORT 
WORTH 

ATLANTA 

TYPE MA -I3 RECEIVER 

HEARD WITH 
TWO FOOT LOOP 

lessular Performance 
of 

Mu -Rd Receivers 
INVENTIONS by Mu -Rad engineers 

are establishing new high standards of 
radio reception. A Mu -Rad Radio Fre- 

quency Receiver with a small loop aerial is 
more sensitive, more selective, simpler to 
operate and more compact than any other type 
of receiving equipment. These are fats, deter- 
mined by impartial tests and comparisons. 
Guaranteed for 1000 Miles Reception 

We substantiate these claims by a positive, written 
guarantee on each Mu -Rad Receiver of 000 miles recep- 
don on a loop- another innovation in the marketing of 
radio receivers. 

See These Sets at Your Dealers 
Ask him to show you their construction 

and operation. Note the rigid buss wire con- 
nections, the high quality workmanship through- 
out, the fine finish of the mahogany cabinet, 
the polished Radion panel, the metal dials, the 
rugged switch, rheostats, condenser and the 
simplified control. 

DEALERS. 
An attractive proposition is open 
to dealers in good standing. 

Type MA- 2 
3 Stage R. F. 
and Detector 

$128.00 
Type MA -13 

3 Stage R.F., 
Detector and 
z Stages A. F. 

$160.00 

Mu -Rad Laboratories, Inc. 
806 Fifth Ave. Asbury Park, N. J. 

7-fi eINew 

Sfcir in 
the adio 
World 

They copied all they 
could copy, 

But they could not copy 
our Mind; 

We left them tearing and 
swearing, 

.4 thousand miles behind. 
-Kipling 

VERNIER VARIABLE CONDENSERS 

Advance :Electric 
Type f 

11 plate $ 5.65 
13 " 5.80 
23 " 6.00 

31 plate $ 7.00 
43 " 8.00 
63 " 10.00 

ROSS RADIO SERVICE 
693JMission "Street San Francisco 

Tell them that you saw it in RADIO 

DETECTORS AND RECEIVERS 
Continued from page zo 

ASSIGNMENT 8 

TELEPHONE RECEIVERS 

IN all of the preceding assignments 
which have touched on receiving 

circuits, we have had occasion to refer 
to the head telephone receivers which 
are used to make audible the sounds - 
either speech, music, or telegraph sig- 
nals -which we desire to hear. These 
receivers are similar in principle to the 
common type of receiver supplied with 
the wire telephone in your home. The 
currents which they are required to 
make audible are, as a rule, very weak 
in comparison with those common in 
telephone circuits. Consequently, the 
telephone receivers used for radio pur- 
poses are constructed so as to be very 
much more sensitive than the ordinary 
wire telephone receiver. In addition, 
for the sake of convenience, they are 
made of Iighter weight and in such 
form that they may be worn on the 
head for hours at a time without dis- 
comfort. 

Fig. 51. Radio Head Set 

Fig. 51 shows a common type of radio 
head set. It will be noted that it con- 
sists of two receivers of the "watch 
case" type, mounted on a headband and 
supplied with a cord which connects the 
two receivers of the set in series with 
each other. 

Fundamentally, a telephone receiver 
is a device which makes use of the fluc- 
tuations of a current flowing through a 
small electromagnet so as to cause simi- 
lar fluctuations of a diaphragm. This 
diaphragm, by its vibration, causes 
sound waves to be set up in the air 
contiguous to it. If the current has 
originally been varied according to the 
vibrations of the human voice, the dia- 
phragm, and the sound waves which it 
sets up, will thus reproduce the human 
voice. 

Fig. 52 shows the schematic diagram 
of the type of receiver employed with 
the ordinary wire telephone. Through 
the center of the receiver "shell," or- 
dinarily moulded of insulating material, 

Continued on page 66 
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BROADCAST 
PROGRAM- 

A new complete weekly 
magazine devoted to 
radio broadcasting 
in California..... 

HERE IS WHAT 
IT CONTAINS: 

Complete broadcast programs of 
all Central California stations. 

6111 District Amateur Call 
Letters 

Long Distance Broadcast Station 
schedules 

Photos of Artists 

Radio Stories 

Editorials 

Broadcast doings and 
comment 

Feature Articles 

Published under the Auspices 
of the Pacific Radio Trade 

Association. 

vN 
SdaY Ni bt l V 

RUDY g 

ar ICpNRCH6STRq 
MohdaY 

Night 
MRS. t r 
Thursday 

o 

oeeRUNER NOW 
Morning' is the 

rHanxsvN' time to 
at KPÓ SERVICE Subscribe 

11 

.00 Brings it to your - address every 
week for six months 

The Biggest 
Dollar's worth 
anywhere - at 
any time! 

PACIFIC 
RADIO PUB. CO., Inc. 
Pacific Bldg., San Francisco, Cal. 

I enclose one dollar for which you will send 

"BROADCAST PROGRAM" for twenty - 

six weeks to: 

R-1-23 

Name 

Address 

City 

State 

Tell them that you saw it in RADIO 
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LOOK! 
BIG PRICE CUT 
WHY PAY MORE? 

LOOK OVER 
THIS 
LIST SAVE 

YOUR 
DOLLARS 

CONSIDER 
YOUR 

COST 

WE SHIP THE SAME DAY 
ACCOMPANY YOUR ORDER WITH 

REMITTANCE FOR AMOUNT 
PLUS TRANSPORTATION 

CHARGES 

LAMB PRODUCTS ARE 
GUARANTEED 

Our 
Description Special Prices 

WD -11 Adapter (Fits Radiotron sockets) " 1.00 
WD -11 Sockets " .75 
Polished Nickel Tube Socket Single " .50 
Polished Nickel Tube Socket Double " .85 
Polished Nickel Tube Socket Triple " 1.25 
Bezels (Screen windows) " .25 
Contact Points with 1 Nut per doz. .25 
Instrument Switch and Points, complete...each 1.00 
Switch Levers .35 
Nickel Binding Posts per doz. .35 
Composition Cap Nickel Base Binding 

Posts (large size) " .60 
Composition Cap Nickel Base Binding 

Posts (small size) " .50 
LAMB 43 -Plate Condenser (.001 M.F.)....each 2.45 
LAMB 25 -Plate Condenser (.0005 M.F.).... " 2.20 
LAMB 11 -Plate Condenser (.00025 M.F.)... " 1.90 
LAMB 3 -Plate Vernier Condenser " 1.70 
Tuning Coil with two (2) Sliders " 2.75 
Wound Inductance Tube 4 "x7" " .60 
Crystal Detector (Glass Tube) " .75 
y'a" or %" Sliders " .15 

" or %" Rods " .12 
3" Genuine Bakelite Dials " .50 
3%" Genuine Bakelite Dials " .80 
Q. R. Dial Adjusters " 1.00 
Telephone Jacks " .50 
Cutler- Hammer Rheostats .90 
Cutler- Hammer Rheostats with Vernier a 1.35 
Spaghetti per yard fits No. 18 wire .20 
Spaghetti per yard fits No. 12 wire .30 
F. B. Audio Transformers each 2.50 
DX Radio Transformers 6.00 
F. B. Rheostats a .35 
Westinghouse Type AD Antenna outfits a 6.00 
40 Ampere Hr. Exide Storage Batteries a 12.00 
221A Volt "B" Batteries " 1.50 
LAMB Double Head Phones (very fine) " 4.00 
Western Electric Head Phones " 8.00 
Qualitone 2 M. R. Loud Speakers " 7.00 
DeLuxe Homchargers (very fine) " 15.00 
Bakelite Panels to order Special 
LAMB RVD -1 Vacuum Tube Receivers..... " 20.00 
LAMB RAD -1 Two Stage Amplifiers " 25.00 
LAMB TW Tuners a 40.00 
LAMB DA -2 Detector & 2 Stage Amplifiers " 50.00 
LAMB RFA -1 Radio Frequency Receivers a 150.00 

(The last word in Radio) 
Grebe CR -9 Receiving Sets 110.00 
Westinghouse RA -DA Receiving Sets 100.00 
Clapp -Eastham HR Receivers 25.00 
DeForest Radiohome Receivers 20.00 

We are Manufacturers and Jobbers of Radio equip- 
ment and accessories. If your dealer does not offer 
you LAMB Radio nroducts, send us your orders direct. 
We GUARANTEE OUR PRODUCTS and we ship 
goods the day your money order is received. 

F. JOS. LAMB CO. 
RADIO EQUIPMENT 

DETROIT, MICHIGAN 
1940 FRANKLIN STREET 

Continued from page 64 

is inserted a permanent steel magnet, 
whose North and South poles are shown. 
This magnet serves to maintain a con- 
stant pull or attraction on the iron 
diaphragm held in place at right angles 
to it. 

Around the end of the magnet near- 
est the diaphragm are wound many 
turns of insulated wire, forming a small 
electromagnet. It is this coil which 
carries the current which previously has 
been modulated occording to the vibra- 
tions of the human voice. The effect of 
the permanent magnet is to make the 
fluctuations of the iron diaphragm ex- 
actly proportional to the variations of 
the current in the electromagnet. The 
diaphragm, being made of magnetic 
material, is thus affected by the electro- 
magnet. 

..s 

\ .\ 
,' 

11111111 N S¡ 
1. AM/ 

Fig. 52. Schematic Fig. 53. Watch -Case 
Diagram of Tele- Receiver 

phone Receiver 

This form of receiver has the ad- 
vantage of applying the electromagnetic 
impulses directly at the center of the 
diaphragm where the vibration is the 
greatest. A maximum response of the 
diaphragm is thus produced. It has the 
disadvantage, however, of producing a 
magnetic path of high reluctance. Re- 
luctance in a magnetic circuit is similar 
to resistance in an electrical circuit. 
That is to say, the lines of force gener- 
ated by the electromagnet must flow 
from the north pole to the iron dia- 
phragm and from the diaphragm back 
to the south pole of the magnet through 
a long, non -magnetic path of air. In 
addition, such a receiver is relatively 
heavy and cumbersome and cannot be 
mounted so as to be worn on the head. 

Fig. 53 shows the watch case form of 
receiver. The permanent magnet in 
this type consists of a U shaped steel 
magnet in place of the bar magnet of 
Fig 52, and there are two electromag- 
nets connected in series. 

The watch case receiver has a low 
reluctance magnetic circuit since the 
lines of force flow across the minute air 
gap between the north pole and the 
diaphragm, through the diaphragm for 
a short distance, and back across a small 
air path to the south pole of the U mag- 
net. This type of receiver, however, has 
the disadvantage of not applying its 
magnetic impulses to the diaphragm at 
its center, where the greatest mechanical 
movement can be set up. Its light 
weight and small size make it conveni- 
ent for headband mounting, however, 

Continued on page 68 
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They Last a Lifetime- 

RADIO 
PROTECTORS 

With the development of radio 
and the desire for more com- 
plete and satisfactory equip- 
ment, comes the thought of 
absolute protection from the 
elements and from static inter- 
ference. 
Brach Vacuum Arresters dom- 
inate their field. They last a 
lifetime unless hit by a direct 
stroke of lightning. 
Unscrupulous manufac- 
turers of Air -Gap Ar- 
resters have made state- 
ments implying that 
Brach Arresters l o s e 
vacuum. These state- 
ments are intended to 
mislead and are not 
founded on truth. 

Listed by the 
Underwriters' 
Laboratories 

L. S. BRACH Mfg. CO. 
Newark, N. J. 

Also Makers of Solderall- 
Best for Soldering Radio Connections 

COAST REPRESENTATIVES: 
Pacific States Elec. Co. 

San Francisco, Los Angeles, Oakland, Seattle, 
Portland, Spokane. 

`COPPERWELD IS 56, STRONGER 
thztit Copp<r. ,-an he -trun; taut: ;tars up whrn 

other wirr >trrtch and break. cuid gìves 
. 

, . electrical e(ficieny 

COPPER CLAD STEEL COMPANY 

BRADDOCK P. O.. RgNKIN. YA. 

Directions for Antenna,éonstructlon 
on reverse side of carton 

I BUY IT IN CARTONS 

Atlantic Jr. Crystal Set 
Very good Christmas Merchandise 

List Price $18.00 With double phones and Antenna Equipment. Attractive Discounts. 

Atlantic Instrument Co., Inc. 
13 -21 Park Row New York City 
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A new 

EVEREADY 
"B" 

BATTERY 

No. 767 

Made up of thirty large cells ar- 
ranged in five rows of six cells 
each, gives 45 volts and is equipped 
with Fahnestock Spring Clips al- 
lowing the following voltages: 
161/2, 18, 191/2, 21, 221/2 and 45 volts. 
This is a remarkably high quality, 
long life battery. Dimensions: 
Length, 8/ "; width, 634"; height, 
31/2" over all. Weight 9 lbs. Price 
$5.50. 

Two important character- 
istics are necessary for a sat- 
isfactory "B" battery; first, 
the battery must be designed 
for long life; second, the 
operation must be noiseless. 
The Eveready "B" battery 
meets these exacting re- 
quirements. 

iYE READY 
Eveready "A" radio batter- 
ies are carried in stock by 
the best radio dealers in 
three different types - 60, 
80, and 100 ampere hour ca- 
pacity. These Eveready "A" 
batteries have a larger capa- 
city and give longer service 
and require less frequent re- 
charge than most other bat- 
teries of this type. 

Made on the Pacific Coast by the world's 
largest battery manufacturers. 

NATIONAL CARBON 
CO., INC. 

599 Eighth St., 419 East 2nd St., 
San Francisco, Cal. Los Angeles, Cal. 

The Cure for a 
Host of Radio 

Trouble 

TRADE MARK REC.. U. S. PAT. OFF. 

Electrically and 
Mechanically 

Correct 

The Variable Air Condenser That 
Gets the Best From Your Set 

If your dealer 
fails you, 
write us 
direct 

Accept no substitutes. You 

can't afford to. Ask for 

Cotoco Quality and get 

it if you have to write us. 

Coto Coil Co. 
87 Willard Ave., 

Providence, R. I. 

Thousands of good sets are giving their 
owners pitiful results for only one rea- 
son, namely inefficient Variable Air 
Condensers. Did you buy a cheap con- 
denser? Not cheap in price perhaps, but 
cheaply made; a condenser in looks but 
not in action. Go to your dealer and 
ask to see this one. It is as efficient 
as it is clean cut in appearance. Take 
it home. Try it. You'll be rewarded. 

Insist upon 
COTOCO PRODUCTS 

Amplifying Transformers for 
Audio Frequency 
Radio Frequency 
Sockets Dials 
Cotocoils -the original con- 

centrated inductances 

Just 
Out! 
A new type radio panel window of 

improved design 
An attractive addition to any panel 

Black or nickel finish 

Price 35 cents 

STEVENS 
Makers of Radio Accessories 

434 60th St., Oakland, Calif. 

Tell them that you saw it in RADIO 

KING Rheo- Socket. 
ANOTHER RADIO SURPRISE 

Price $3, f. o. b. New York City 

Compact, increased efficiency, shorter connec- 
tions, less wiring -brings in stations you 
never heard before. Make this a part of 
your up -to -date set. 
A high grade article in Red Bakelite with 
Phosphor -Bronze Contacts and Alloy Re- 
sistance Wire. 

FOR BASE OR PANEL MOUNTING 

KING AM- PLI -TONE 
82 Church Street New York 
Mfrs. of the Famous SING AM- PLI -TONE 
Jobbers, wire or write for proposition 
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Sensitive 
Tuning Range 
200 -600 meters 

The 
Most 
Sensitive 'Receiving Set 
on the Market ! This 3 Step Radio Frequency 

Amplifier- Detector Set: 

without 

tubes 

(1) Will operate in any location -not excepting steel 
buildings. 

(2) Will bring in the broadcasted programs, fifteen 
hundred miles on indoor coil aerial. 

(3) Will cover enormous distances on outdoor aerial. 
(4) Will eliminate interference -static, induction, in- 

terfering radio stations - to an extent that will 
prove a revelation. 

(5) Will reproduce the broadcasted programs with ab- 
solutely perfect tone quality. 

(6) Requires no other knowledge to operate than is 
contained in the printed instructions. 

TYPE /A D 2 
I R -F AMPLIFIER- DETECTOR 1 

j RECEIVER j 
Dealers' Correspondence Invited - Descriptive Booklet on Request 

WARE RADIO CORP'N 
160-162 Duane St. NEW YORK CITY 

LOUD SPEAKER FOR ANY CRYSTAL SET 
By uairug the 

STEINMETZ AMPLIFIER $8.50 
No Storage Battery Required 

Amplifying unit uses a Westing- 
house Tube which requires only a 
single dry cell in place of the stor- 
age battery. Tube and batteries 
for this umt$7.95.For a twostage 
amplifier use two of these units. 
Amplifying unit sold knocked 
down for $5.95. Hear the con- 
certs all over the house. 

SUPERIOR CRYSTAL SET $4.75 
STEINMETZ PHONES are of exceptional merit 2000 
Ohms $5.00, 3000 Ohms $6.50, single phone $1.75. Equal 
to any ten or twelve dollar phones made. 

Catalogue 5c at your dealers or 

STEINMETZ WIRELESS MFG. CO. 
5706 Penn Ave., Pittsburgh, Pa., Manufacturers & Engineers 

You should be a subscriber 

Phantom Tuner 
$19.75 will bring one of these marvelously sensitive in- 
struments to your address, Prepaid. No aerial, ground, 
loop or radio frequency used. All parts highest quality 
Cutler Hammer, Remler, Dubelier, etc., mounted on genuine 
bakelite panel. Complete instructions for wiring furnished. 
No soldering necessary. Have music on 15 feet of lamp 
cord one hour after set arrives. Our Phantom does get over 
distance and is thoroughly practical with detector only. 
Wind lamp cord in auto top and tune music while you drive. 
We've done it often. Send stamp for booklet which tells the Phantom Story. 
VESCO RADIO SHOP 230 Main St. Vacaville, California 

CARTER "HOLD -TITE" JACKS 

1 to 5 springs; 
price 70c to 

$1.10 

New design; heavy phosphor-bronze springs; no spacer 
washers required. Write for Bulletin on the Jacks, the well-known "TU -WAY" Plugs and other Carter products. 

CARTER RADIO CO., 209 S. State St., Chicago 

Tell them that you saw it in RADIO 

Continued from page 66 

and we find this type of receiver used 
by practically all manufacturers whose 
receivers contain magnetic diaphragms. 
It is usually assembled in the form 
shown in Fig. 54. 

Fig. 51. Watch Case Receiver Assembly 

A relatively new type of receiver in- 
vented and manufactured by Nathaniel 
Baldwin of Salt Lake City, and known 
as the Baldwin receiver, incorporates 
the advantages and eliminates the dis- 
advantages of the two types just de- 
scribed. It is shown in Fig. 55. 

Fig. 55. Baldwin Receiver 

In this receiver there are two north 
and two south poles whose attraction is 
evenly exerted on a pivoted iron lever 
in such a way that it is exactly balanced 
between the four poles. This magnetic 
lever is connected to a pin at the point 
B which, in turn, is connected to a thin 
mica diaphragm at the point 4, as 
shown. 

The advantages of this type of re- 
ceiver are many. The reluctance of the 
magnetic circuit is as low as with the 
watch case type, since the lines of force 
have only to traverse the minute air 
gaps on each side of the lever. The im- 
pulses are imparted to the diaphragm 
exactly at its center as with the bar 
magnet type. A mechanical amplifica- 
tion is secured by means of the long 
lever action at the point B. The dia- 
phragm, being non -metallic, gives a 
more faithful reproduction of the hu- 
man voice and music. (Metallic dia- 
phragms are apt to give a "tinny" or 
metallic sound) . The Baldwin receiver 
is thus a very popular type but is some- 
what more expensive than other makes. 

It is obvious that a maximum vibra- 
tion of the diaphragm in any type of 
receiver will be due to the generation of 
a maximum number of lines of force by 
the electromagnet. Ohm's Law, I =E /R, 
may be applied, with the necessary sub- 
stitutions, to magnetic circuits. We 
have already defined the reluctance of 

Continued on page 70 
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PEERLESS CRYSTAL RADIO 
RECEIVING SET 

Price $1.50 
For All Local 
Broadcasting 
of 360 to 400 
Meter Wave 
Lengths. 
No Batteries 

to Use. 
No Dials to 

Adjust. 
No "Tuning - 

In" to Do. 
Simply connect Aerial to Binding Post "A," 

Ground to Post "G," Phones to Post 
marked "P," and "listen in." 

Send check or money order for as many as 
you want to give as Christmas presents and 
they will be mailed at once, postage paid. 

Manufactured by 

Thompson -Levering Company, Inc. 
Radio Dept., 351 N. 57th Street 

PHILADELPHIA, PA. 

Hit it anywhe re! 
Every point a sen- 
sitive one. The most MAGNETIT' 
sensitive detector 
substance on the WORLD market. Unaffected 
by handling or moisture and will render effi- 
cient service indefinitely. Magnetite will revo- 
lutionize the crystal set, making it possible to 
obtain results heretofore unknown to users of 
other forms of crystals, minerals or manufac- 
tured substances. GUARANTEED. PRICE 
50 CENTS AT YOUR DEALER or mailed direct 
postpaid. Owners and National Distributors: 

GIBBONS- DUSTIN RADIO MFG. CO. 
518 W 9th St. Los Angeles, Cal. 

Warren 
Radio 
Loop 
Un- 
Covered 

Select Your Programs 
Eliminate interference with a Warren 

18 inch Directional Loop 

Pivoted and equipped with a 

honeycomb coil so that it can be 
directed to pick up just the station 
you want to hear. No matter how 
many stations there are near you, 
the Warren Directional Loop cuts 
out all but one. 
Protected from dust, weather and 
any possible, harm by tight cover. 

Type A -737 (300 -700 meters) 6 inches 
square -non- directional $10.00 

Type A -7236 (175 -1000 meters) 6 
inches square -- non -directional 12 .00 

Type B -2537 (300 -700 meters) 18 inches 
square -directional 20.00 

Type BL -2520 (200 -18,000 meters) with 
honeycomb coil. 18 inches square - 
directional 25.00 

Write for Bulletin S -102 

y-DE-CO RADIO MFG. CO. 
ASBURY PARK, N. J. 

Dept. C 
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THE ONLY GENUINE AND GUARANTEED 

11 Wave" Coupler A 
TRADE MARK 

(FLAT AND BANK WOUND) WAVE LENGTH 150 to 3,000 METERS 
Eliminates the use of all Variometers, Vario- 
couplers and Loading Coils, inasmuch as it 
performs in one compact unit the functions of 
all of these devices combined. 

For the Novice -The six efficient hook -ups 
given free with each "All Wave" Coupler 
enables the greenest novice to attain the same 
results attained by the expert in building the 
simplest, most compact and most efficient 
radio receiving set possible. 

Be Prepared -For the higher wave lengths 
that have been and will be allotted to broad- 
casting stations because of their ever -increasing 
number. BUILD a set that cannot become 
obsolete. 
Unusual Results Attained -Individual users 
of the All Wave" Coupler have written us that 
in Rhode Island it is nothing unusual to bring 
in stations as far south as Havana, Cuba, while 
in Mobile, Alabama. Newark, N. J. is brought in 
daily. 
Beware of Imitations -of the All Wave" 
Coupler. which is guaranteed with a money 
back to operate as advertised. Look for the 
trademark, "All Wave.'. on the rotor. also the 
six efficient hook -ups in the box. 

$9.00 Six efficient Hook -ups sent upon 
receipt of 10c. stamps or FREE 

with each "ALL WAVE" Coupler GUAR- 
ANTEED WITH AN ABSOLUTE MONEY - 
BACK GUARANTEE. Patents Granted 

Thousands of Satisfied Users. and Pending 

58 Lafayette Street 

Capitol Phonolier Corporation New York City 

THREE -STAGE RADIO FREQUENCY AMPLIFIER 

POWER AMPLIFIER RECTIFIER 
Our Features 

Ask for Circular R -1 

Universal Radio & Research Co. 
199 So. Fair Oaks Pasadena, Calif. 

QUALITY PRODUCTS 
Instruments 'Phones 

Loud Speakers 
Send for Bulletins AI -10 and AI -20 

Roller -Smith Company, 20 Park Place, New York 
Offices in principal Cities in U. S. and Canada 

Works: Bethlehem, Pa. 

Na-ald 
Small Space 

V. T. Socket 
35c. each 3 for $1.00 

Moulded genuine condensite. Requires but small space 

for mounting. Readily accessible binding posts. No excess 

metal to interfere with efficiency. Unaffected by heat of 

bulbs or soldering iron. Phosphor bronze contacts. Nickel 

plated brass binding screws. Slash cut slot. Price possible 

because of large production. 

Special proposition for dealers and jobbers. 

Alden- Napier Co. 
52 Willow St. Springfield, Mass. 

Dept. H 

Tell them that you saw it in RADIO 

LOUD SPEAKER 
FREE TO YOU! 
Send 3 subscriptions to 
"RADIO" and we will 
send you a Trutone 

Loud Speaker. 

"RADIO" 
Pacific Bldg., S. F. 
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"We Are Now Signing 
Off- --Good Night!" 

Now Attach 

NDMCHARGER 
To your AC lama socket, 
snap the clips on your radio 
"A" battery and "turn in." 

While you sleep, the RA- 
DIO HOMCHARGER DE 
LUXE is silently charging your battery -the charging rate being governed automatically. In the morning it is fully charged; ready for another evening's entertainment, and the cost has been less than a nickel for current consumed. 

No muss, trouble, dirt -no moving of battery -loss of time. You can't connect it up wrong -it can't overcharge nor harm your battery in any way. Its beautiful mahogany and gold finish will harmonize with any living room. Furnished complete with Ammeter, Attachment Cord and Plug, Charging Cable and Battery Clips, by all good dealers handling radio and electrical equipment, for $18.50. 
Ask your dealer for Bulletin No. 637, illustrating the new HOMCHARGER in actual colors, or write direct. 

CAUTION When buying a Rectifier 
insist upon the following: 1- SELF -POLARIZING feature, otherwise your battery may be ruined through reverse charging. 

2 -AT LEAST FIVE AMPERE CHARGING RATE, otherwise it will re- quire several days to fully charge your battery. 3- UNDERWRITERS' APPROVAL, otherwise in case of fire your insurance may be void. 
The HOMCHARGER is the only Rectifier at any price which combines the above, three NECESSARY HOMCHARGING features. 

The Automatic Electric Devices Company 
117 West Third Street, Cincinnati, Ohio 

Largest Manufacturers of Vibrating Rectifiers in the World 

SOMERVILLE DIALS 
Somerville dials and kindred exterior. fittings symbolize to the observer that the user spares no expense to make his outfit the peak of perfection. 
Discriminating amateurs have adopted Somerville dials not merely for the satisfaction of knowing they are using the best, but because the "three -in -one" feature cannot be had in other dials. 
Users of Somerville accessories are of the type that scorn the cut -price "bargains of "fly -by- night" merchants and buy the products of the old established radio companies who made radio what it is today. 

The `three -in -one" 
feature which appeals to 

the careful buyer. 
FIRST -The contrast of heavily silvered brass dial and the well defined "sunken" and enamel filled numerals makes the Somerville the best looking and easiest read dial available. The peculiar shape of the knob, original with us, permits the dial to be operated for hours without hand fatigue. 
SECOND -The lower half of dial may be written upon with pencil or ordinary ink thus permitting direct calibration with station call letters, or wave lengths. 

THIRD -The dial is insulated from the heavy and true -running shaft bushing so that a ground contact brush will draw away from the instrument, the capacity of the operators hand. Any- one who ha, attempted to tune in voice or music on a non- shielded outfit can well appreciate the desirability of this exclu- sive feature of Somerville dials. 

MECHANICAL --The famous flanged knob, original with us, will not change its shape or finish and prevents the fingers from coming into actual contact with the lacquered silver finish of the brass dial. The heavy brass insert runs true on any stand- ard instrument shaft. IMPORTANT -When ordering be sure to specify what size hole is desired in the bushing as both yin. and 3 -16 in. can be furnished. 

SOMERVILLE RADIO LABORATORY 
43 CORNHILL BOSTON, MASS. 
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a magnetic circuit as being similar to 
the resistance, R, of an electrical circuit. 
The lines of magnetic force correspond 
to the electrical current I. E., the elec- 
tromotive force, is replaced in magnetic 
circuits by the magnetizing force which 
sets up the lines of magnetic flux. It is 
called the magnetoinotive force, and is 
represented by the abbreviation M.M.F., 
or M. It is given by the formula: 

M= 1.257 n I 
where 1.257 is a fixed constant, n, is the 
number of turns of the inductance (in 
the case of the telephone receiver, n is 
the number of turns of wire on the elec- 
tromagnet), and I is the current in am- 
peres (or fraction thereof) flowing 
therein. 

The expression nI is termed ampere - 
turns and is generally considered as a 
single quantity. At first glance, it would 
appear that the greater we make the 
number of turns of a receiver, the 
greater will be the value nI and the 
greater will be the response of the dia- 
phragm. There is a practical limit, 
however, because as we increase the 
number of turns, we increase the resist- 
ance of the magnet and hence decrease 
the value of the current, I, which flows 
in it. Beyond a certain limit, therefore, 
an increase in the number of turns of 
the electromagnet does not increase the 
sensitiveness of the receiver. In fact it 
may decrease it. 

Certain detectors such as the crystal 
detector and the vacuum tube possess 
very high resistance. Consequently, 
they will pass but a very small value of 
current, I in equation (3) , through 
them. This means that with a small 
value of I, we must have a large value 
of n, in the expression nI, in order to 
obtain a receiver of sufficient sensitive- 
ness. Receivers for use in conjunction 
with such high resistance detectors, 
therefore, are wound with a great many 
turns of wire. 

In order that the winding on the elec- 
tromagnet may be encompassed in as 
small a space as possible for both me- 
chanical and electrical reasons, the size 
of the wire must be very small, from 
No. 36 to 50 B. & S. gauge. Such 
wire, of course, imparts a high resistance 
to the telephone receiver, and conse- 
quently it is not uncommon for a single 
receiver to have a resistance of from 
1000 to 1500 ohms. 

In order that extraneous noises may 
be eliminated and that additional sensi- 
tiveness may be provided, it is custom- 
ary to have a receiver for each ear, and 
since, as we have seen, these receivers 
are connected in series, the total resist- 
ance of the head set may vary from 
2000 to 5000 ohms. 

While we shall not have occasion to 
study them on account of the fact that 
they are little used in modern practice, 

Continued on page yz 
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Lefax Radio Handbook- 
Distributed in the West by Pacific Radio Pub. Co., Inc. 

EFAX Radio Handbook is the one Book on Radio that keeps 

abreast of developments. As quickly as the authors learn new 

facts about the subject, the information is passed on to you. It 
comes all printed in loose -leaf form, all pages numbered and properly 
classified. Lefax is the only Book on Radio that doesn't, cannot 
grow old. 

Note the little rings in the center of the book. Those rings are 

hinged. They are instantly opened -by a slight finger pressure -to re- 

ceive the perforated pages. Once an ordinary book is bound, it can- 

not be changed -but Lefax can. You buy Radio information complete 

when you buy Lefax. We furnish, free for a year, pages containing 

additional information. You need Lefax Radio Handbook. 

RADIO HANDBOOK 

The 
Whole Story 
About Radio 

Told by the two 
Chiefs of the Radio 
Department of the 
U. S. Bureau of 
Standards. 

Dr. Dellinger, 
and Mr. Whitte- 
more, the authors 
of the Lefax Radio 
Handbook are the 
only authorities 
who have access to 
all the facts about 
Radio as well as all 
the New Develop- 
ments. They have 
not only written 
the most complete 
story about Radio 
obtainable, but will 
also write up all the 
new developments 
for the YEAR'S 
FREE SERVICE 
(to be continued 

after that an 
small cost) 

A FREE COPY with 
one subscription to 

"RADIO" for 18 
months. 

DDITIONAL loose leaf A pages are mailed to you as 

they are issued - free of charge 

for o n e year. Automatically 
keeps itself up to date. Every 

radio experimenter needs this 

book. Send for your copy today. 

Immediate deliveries. 

DEALERS: 

Thy Ong .Best Book 
on RADIO 

$3só 
We are Western Distributors for this 
Book. Write for trade discounts! 

Take Your Choice -- -Use Either Coupon 

FREE LEFAX BOOK 
"RA DIO " -Pacific Bldg., San Francisco. 
Herewith is $3.75. Send me a free copy of 

LEFAX and "RADIO" for 18 months. 

Name 

Address 

"RADIO" 
Pacific Building, San Francisco. 
Herewith is $3.50. Send one Lefax Radio 
Handbook to : 

Name 

Address 
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TRADE FE S CO MARK 
QUALITY ALWAYS HAS BEEN AND ALWAYS WILL 

BE, THE ORLD'S SAFEST INVESTMENT 

ESCO 
High Voltage Motor - Generators Stand Pre -eminent 

Used by leading educational institutions, U. S. Army and Navy 
academies, research laboratories, newspapers, department stores and 
broadcasting stations. 

Bulletin 237 lists over 200 combinations 
Special apparatus developed for special requirements 
Motors, Dynamotors, Generators, Motor -Generators 

Sold by principal dealers everywhere 

Electric Specialty 
Company 

211 South Street 
STAMFORD, CONN., U.S.A. 

The Telmacophone 
in every Home 

1uality 'Radio Exclusively 
JOBBERS! DEALERS! The de- 
mand for the Telmacophone is great. 
Write for new catalog and discounts 
on our complete line. We are also dis- 
tributors for the better standard lines. 

The Telmacophone in 
your home provides en- 
tertainment and instruc- 
tion for every member 
of the family. No one has 
to take turns or miss any 
part of the program. No 
need to change head- 
phones from one person 
to the other. You are 
always assured a loud, 

clear tone. Everybody can hear 
everything, clearly and distinctly. 

The tone is produced by original Baldwin Type 
C. Unit and reflected into the outer horn. There 

is no metallic effect. Finished in black and gold to 
harmonize with any surroundings. 

Correctly designed- fairly priced -unreservedly 
guaranteed. The ORIGINAL $20.00 loud 
speaker and still the BEST. With original 
Baldwin Type C. Unit. Price complete 
H your dealer hasn't the Telmacophone in stock, send us 
his name and order direct from this ad enclosing $20.00. 
Prompt shipment. Write for new free catalog. 

RADIO DIVISION 
TELEPHONE MAINTENANCE CO. 

20 S. Wells St. Dept. A Chicago, Illinois 
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there are two types of detectors of low 
resistance -the magnetic detector and 
the tikker. Since these detectors pass a 
relatively large current through them, a 
much smaller number of turns on the 
receiver electromagnet are required. 
Consequently, we find receivers of as 
low as 150 ohms resistance used in con- 
junction with such detectors. 

It is customary to rate a telephone 
receiver as to sensitiveness according to 
its resistance, since the latter is indica- 
tive of the number of turns of wire 
used on the electromagnet. Unscrupu- 
lous manufacturers in the past, however, 
have wound receivers with German sil- 
ver, high resistance wire instead of cop- 
per wire, in order that on test such re- 
ceivers might show a high resistance, 
although only comparatively few turns 
were actually employed. It should be 
borne in mind, therefore, that the re- 
sistance of a telephone receiver plays no 
part in its sensitiveness except as it is 
indicative of the number of turns of cop- 
per wire on the electromagnet. 

LOUD SPEAKERS 
In the pioneer days of radio, little 

need existed for an indicating or audi- 
tory device other than the head re- 
ceivers. This was because the early de- 
tectors were not particularly sensitive 
so that it was necessary to eliminate all 
extraneous noises by wearing double 
head 'phones in order to receive mes- 
sages over any considerable distance. In 
addition, the radio telegraph was the 
only method of radio communication, 
and since signals were exchanged in 
the Continental 1vIorse code, it was 
usually necessary for only one person, 
the operator, to receive the messages at 
any one receiving station. 

It was not until the advent of the 
radio telephone, therefore, that the need 
arose for making audible the received 
radio music or speech for the benefit of 
more than one person. In addition, it 
was the same device, the vacuum tube, 
that made the radiophone transmitter 
possible which made it possible to ampli- 
fy the received currents to such an ex- 
tent that they could be thrown out in 
sufficient strength to be audible to a 
group of listeners. These developments 
coincided with the development of the 
loud speaker, a device which has widely 
replaced the telephone receiver. 

The simplest form of loud speaker 
consists of a horn or megaphone, made 
of pressed paper or wood, or of metal, 
fastened to a single head receiver. The 
horn, like any megaphone, serves to con- 
centrate the sound waves and thus to 
propagate them with less loss in a given 
direction. 

It is often possible, however, through 
the amplification which can be secured 
in modern vacuum tube receiving sets, 
to pass more energy through a single 

Continued on page 74 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO for JANUARY, 1923 73 

You don't experiment 
when you deal at- 
Yireless Headquarters 

0000111111111111111111111111110181 

r 

1 
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Illustrated Above - 
WIRELESS SHOP Vernier Con- 
denser. Designed to provide very 
accurate and delicate adjustments 
-so necessary for loop receivers 
and for the new Armstrong Super 
Regenerative circuits. Comes 
equipped with Gorton Engraved 
Formica Indicating Dial, Knobs 
and Mounting Screws. All metal 
parts nickel plated. All sizes -at 
special prices. 

23 -plate size with Dial $6.00 
43 -plate size with Dial 7.20 

(Other sizes from $5.25 to 
$9.00, including Dials.) 

The Wireless Shop, RADIO 1. 

1262 W. 2nd St., Los Angeles, Calif. 
Gentlemen:- Without obligation to me, send me 

your folder "Radio 12" which fully describes the 

latest developments in the Radio field. 

Name 

Address 

1 City State 
Ir. MP IV M. ..... MO 

AN 
J 

wE have been supplying Radio Amateurs with dependa- 

ble equipment for more than ten years. As pioneers in 

the field, we have been in close touch with every new Radio 

development with the result that today we can offer appliances 

that are time -tried and guaranteed to give satisfactory results. 

Because we sell direct from factory to user, we 

can save you fully 20% on all Radio supplies. 

Everything in the Radio Line! 
THE WIRELESS SHOP manufactures all kinds of Quality 

Radio equipment, including Detector and Amplifier Control 

Units, Potentiometers, Spider Webs, Sockets and Rheostats, 

Binding Posts, Transmitting Condensers, Radio Jacks and 

hundreds of other standard and proven appliances. This 

equipment is fully guaranteed to be free from all defects. We 

stand back of our appliances because we know what goes into 

them. Every part is actually manufactured from the raw 

materials in our own shop. 

Write for Our Latest Folder 
If you want to know about the latest and most approved 
Radio appliances, write for our folder "Radio 1." It 
contains a vast amount of interesting information, and in 
addition, tells how you can save money on all supplies. 

Quality 
First, Last and Always 

1262 West Second St. 
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As handy as an 
electric iron 

Charge it with a 

Portable Rectifier 

For barging a storage batteries 

OTHER STERLING 
RADIO DEVICES 
Filament Rheostats 
Filament Ammeters and Voltmeters 
Pocket Voltmeters 
Radio Frequency Amplifying Transformers 
Audio Frequency Amplifying Transformers 

THE STERLING MFG. CO. 
2847 Prospect Ave., Cleveland, Ohio 

Fusing and "freez- 
ng" of contacts im- 
possible due to use of 
special wear resisting car- 
bon blocks of large surface 
area. 

Determination of polarity unnecessary. 
Either clip on charging -leads may be 
attached to either battery terminal. 
Cannot overcharge or harm battery plates -pro- tected by tapering (decreasing) charge. 
Used on any 110 -120 volt A. C. circuit. Supplied 

for 25, 50 or 60 cycle A. C. circuits. 
Carry it anywhere- weight only 8 lbs. 

List price 50 or 60 cycle ....$17.00 
List price 25 cycle.....$19.50 

.rtry'.,r1 3 , °i 

(Mention Size) 

Dubilier 
Micadon 
Type 601 

Free with 
one subscription 

to "RADIO" 

"RADIO 
Pacific Bldg. San Francisco 

BRILLIANTONE 
RADIO PRODUCTS 

B.R.P. Rheostats, Tapered Knob $ .50 
B.R.P. Rheostats, Bakelite Base with Two 

Inch Dial and Tapered Knob .75 
B.R.P. Rheostats, Porcelain Base .75 
B.R.P. Potentiometer (200 ohms) 1.00 
B.R.P. Moulded Sockets (unbreakable) 1.00 
B.R.P. Audio Frequency Transformers (11 

to 1) 4.00 
B.R.P. Radio Frequency Transformers (150 

to 500 M.) 3.00 
B.R.P. Variometer (to 800 meters) 3.00 B.R.P. Variocouplers (Panel and Laboratory 

Type in one) 3.50 
B.R.P. Variable Condensers Guaranteed Capacity 
Tested by the Rubican Laboratories, Phila., Pa. 

Type "A "- Moulded Ends 
3 Plate, capacity .00005 $1.50 
7 Plate, capacity .0001 2.00 

11 Plate, capacity .0003 2.50 
23 Plate, capacity .0005 3.00 
43 Plate, capacity .001 3.50 

Type "B"- Aluminum Ends 
3 Plate, capacity .00005 $1.00 
7 Plate, capacity .0001 1.25 

11 Plate, capacity .0003 1.50 
23 Plate, capacity .0005 1.75 
43 Plate, capacity .001 2.25 

BRILLIANTONE RADIO PRODUCTS 
Dept. C, 874 Columbus Avenue, New York 

Enclosed find money order for articles ordered. I agree 
to pay parcel post charges when delivered. 

Name 

Address 

City 

"IM 

MAGNET WIRE 
ONLY BEST GRADE CARRIED IN STOCK 

Size 
34 lb. D. C. C. on Metal Spool 

Price Size Price 20 $ .52 26 $ .74 22 .57 28 .85 
24 .63 30 .g8 

A FEW POPULAR RADIO ITEMS 
Contact Points -Nickel Plated and Polished 

No. i-s' dia. x ' high, each .$ .0214 
No. 2 -34 ' dia. x y" high, each .03 No. 3-X. dia. x T' high, each 0334 No. 4 -3. dia. x 3a' high, each .03 is No. 7- Switch Stops ,l' high, each .0334 No. 8- Switch Stops 3Ç high, each 04 No. 52- Posts, Nickel Plated and Polished .o8 No. Ir6 -A -Fada Posts .12 No. 14 -D -3 plate Vernier Condenser 1.5o 

Mail orders promptly filled when accompanied with check or money order. 
Postage Charges Prepaid 

Dealers Write for Discounts 

DAVID RADIO SUPPLY CO. 
P. 0. Box 596 Reedley, Calif. 

"PRECISION" 
i 

GRID LEAKS AND MOUNTINGS 
Resistance Ranges from .25 Megohms 
to 5 Megohms. Accuracy Guaranteed 

Grid Leaks 75c Mountings 50c 
RADIOPHONE EQUIPMENT CO. 

47 New St., Newark, N. J. 

Get a 

LEFAX HAND -BOOK free! 
See page 71 
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telephone receiver than can be efficiently 
handled by it. The result is that the 
diaphragm of the receiver tends to "rat- 
tle," due to the overload to which it is 
subjected. 

The Radio Corporation markets a 
device known as the "Vocarola" in 
which this weakness is overcome. It 
consists of a Baldwin receiver connected 
through a rubber gasket (to eliminate 
reverberation) to a convoluted horn. 
The ordinary mica diaphragm, however, 
is replaced with an aluminum dia- 
phragm of greater strength so that "ra- 
tling" is effectually prevented. In addi- 
tion, the diaphragm is fluted in concen- 
tric circles. This serves to make the 
diaphragm aperiodic; that is to say, it 
has no resonant pitch of its own but 
responds equally well to the common 
musical and voice frequencies. The 
average receiver has a distinctive pitch 
so that it will respond with great in- 
tensity when it is subjected to the par- 
ticular audio frequency with which its 
diaphragm is in resonance. 

The Radio Corporation also supplies 
the same device without the horn so 
that it may be attached to the tone arm 
of a standard phonograph in order that 
the sound chamber of the phonograph 
may be used as the horn. Since phono- 
graph horns are as a rule scientifically 
designed and excellently constructed, this 
device serves to supply an excellent loud 
speaker at moderate cost. 

Other devices are on the market 
which are intended to be used in con- 
junction with standard head sets, both 
receivers being clamped to a double vent 
horn. Such a loud speaker is shown in 
Fig. 57. 

Fig. 57. Trutone Amplifier 

The loud speakers described above, 
since they incorporate either one or two 
watch case receivers, may be employed 
with crystal detector receiving sets 
when the signal strength is sufficiently 

Continued on Page 76 
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RADIO "A & B" STORAGE Batteries CHARGED at Home For Few Cents With 
"PATENTED FULL WAVE" Automatic Magnetic 100 -130 Volt 60 Cycle A. C. 

Eventually You Will Buy An F -F RECTIFIER. Why Not Now? 

THE SOONER YOU BUY IT; THE MORE YOU SAVE F -F RADIO RECTIFIER 
It CHARGES A116 Volt RADIO "A" & AUTO Batteries; & All RADIO "B" & LOUD SPEAKER Storage Batteries Up To 120 Volta, 

In Series Inductively At Home Overnight. Disconnecting & Multiple Connections Unnecessary. Charging Circuit Separate. 

Nothing Like It Made. No Chance For Grounds Or Short Circuits. No Skill Required. AMMETER eliminates Guess Work. 

It Costa You Lees To Buy An F -F RECTIFIER than To Be Without One. You PAY for ONE whether You Buy OneOrNot,forItCoetaAn 

Average Of $2. for Charging & Rentals Every Time An Auto Battery Is Charged By Others, but Only A Few Cents When You Charge 

Your Own From A Lamp Socket Within An F -F Battery Boosting RECTI FI ER. If You Have Never Known The Delightful Feeling Of 

Having Your Storage Batteries Always Fully Charged For RADIO & AUTO You Will Experience A New Thrill When You Have A 

RECTIFIER of Your Own Which Gives You A FullyCharged Battery Overnight At A Cost Of a Few Cents & A Joyful Feeling of 

Things Well Done. Those Who Own Them Feel Their F -F RECTIFIER is Their Faithful Friend. It Charges Automatically & 

Being Clean Can Be Placed Anywhere. Nothing To Slop Over Be Filled Burn Out Need Attention Or Cause Trouble. Both Waves Of 

Current Are Rectified Thru Infusible Carbon Rectifying Brushes, Maintaining CONSTANT EFFICIENCY uninterruptedly 

While Its FULL WAVE Design Delivers The RAPID TAPER CHARGE recommended By All Storage Battery Manufacturers. 
The F -F RECTIFIER is Complete Compact Portably Handy Charging Unit 
which Is Unfailing In Its Ability To Deliver Service Day & Night Automatically. 
It Will Charge A Dead Battery. Do Not Think Your Battery Is Dead & Worn Out 

Simply Because It Will Not Start Your Car. Buy An F -F RADIO RECTIFIER & 

Fill It With Life. It Saves More Than Its Cost & Lasts A Lifetime. 

Leave Your Battery In Car Or Where Ever It Is, Without Even Disconnecting It, 
Screw RECTIFIER Plug In Lamp Socket, Snap RECTIFIER Clips On Battery 
Terminals;TurnSwitch &BatteryWillBeCharged InMorning AtCost of FewCents. 
Is It Not Gratifying To Be Always Ready For RADIOPHONE BROADCAST 
Music Sermons & News When Friends Call? Never Having To Be Careful Of, Or 

Tell Friends Your Batteries Are Dead & to Feel Your Car Respond Like A 

Greyhound, Spining Engine With Power When You Step On The Starter. Fully 

Charged Batteries By Starting Car Quick Require FewerExpensiveReplacements. 
INSIST on The F -F RECTIFIER. Built In 7 TYPES By A Master Of The Art. 

SoManyThousandsAreBeing Sold It Has MadePossibleThesePOPULAR PRICES 
TYPE6Charges6VoltRadio"A"&AutoBatteries at6Amperes $15 

TYPE BChargesRaditi 'B "StorageBatteriesUp to120Volts $15 

TYPE A- BCombinationCharges"A &B "Radio &AutoBatteriee....$20 
TYPE 12ChargesA1112VoltBatteries at5Amperes $15 

TYPE 166ChargesAll6VoltBatteries atl2Amperes... ... $20 
TYPE 1612ChargesA1112VoltBatteries at7Amperes $20 

Patented Combination. TYPE 1626is aCombination ofTYPES166 &1612 $28 

CHARGES AUTO & RADIO BATTERIES. All TYPES But "B" CHARGE AUTO BATTERIES. 

The Larger TYPES are Recommended For Heavy Batteries, or Where Time Is Limited. SHIPPING WEIGHTS Complete With 

AMMETER & BATTERY CLIPS 11 to 15 lbs. Purchase From Your Dealer, Or Mail Check For Prompt Express Shipment. 

If via PARCEL POST have remittance include Postage & Insurance Charges, or WRITE us to Ship TYPE desired C. O. D. 

Other F -F Battery Boosters Charge Batteries from Farm Lighting Plants & D. C. Circuits & for GROUP CHARGING Economy. 

Use Our 8 Ampere 12 Battery Capacity Automatic Full Wave F -F ROTARY RECTIFIER Described in ROTARY Bulletin 33 -A. 

ORDER Now, or WRITE Immediately for FREE Descriptive RADIO & AUTO BOOSTER & ROTARY Bulletins 33 -A & 33. 

FRANCE MFG. CO. General OFFICES & WORKS: CLEVELAND, OHIO, U.S. A. 

Canadian Distributor: The Jack V. Elliot Co., Hamilton, Ontario, Canadt. 

They Also 
Charge 
AUTO 

Batteries 
Overnight 
Right In 

YourAUTO 

$20 

Yours 
for the asking 
The coupon attached below will 

bring to you a free copy of "Chi - 

Rad's" 1923 loose leaf hand -book. 

Because "Chi -Rad" is a distribu- 
tor for more than 21 radio manu- 

facturers, this catalog will be a 

review of practically all the note- 

worthy radio parts of recent manu- 

facture. 

Not only will you find this booklet 

unusually interesting, but at the 

same time of great convenience. 

Mail the coupon today -only a 

limited number of catalogs have 

been published because of expected 

additions as new radio parts are 

manufactured. 

Chicago Radio Apparatus Co. 

415 S. Dearborn St. 
Chicago R 

Gentlemen: Please send me. without obligation, a 

free copy of your 1923 catalog. 

Name 

Address 

City Slate 

Our 3 Factories 
are dedicated to building only the finest radio 
apparatus. Every one of our complete outfits and 
separate parts carries our unqualified guarantee. 

Receives wireless telephone, 
music and speech in 30 miles 
radius, telegraph 300. With 
antennae and insulated wire, 

headphone, switches, etc. Range 180 to 2600 
meters. Nothing additional required 
MARVEL In cabinet, providing greater selectivity 

DE LUXE and range, with double headphones, an- 
tennae, switches, etc. Complete $25. 

Also a complete line of high grade separate parts 
guaranteed unconditionally as best 

FREED -EISEMANN RADIO CORPORATION 
255 Fourth Avenue New York, N. Y. 

MARVEL 
$15 complete 

You should be a subscriber 

CITIZENS 

Type boo 
Price 75c to $x.00 

Type boi 
Price 35 cents 

and 4o cents 

Good Enough 
for Uncle Sam 

Dubilier Micadons are little receiv- 
ing condensers of pressed mica, and are 
made like the Dubilier condensers or- 
dered by Uncle Sam for the Army and 
Navy. They are permanent in capa- 
city and, hence, reduce tube noises. 

The price ranges from 
35 cents to $1.00 each, 
dependent on the type 
and the capacity. 

No outside 
antenna; no 
indoor loop. 

Just the 
Ducon in a 
lamp -socket 

Radio Reception 
from any Lamp 

Socket 
The Dubilier Ducon 

does away with trou- 
blesome antennae and 
loops. Simply screw it 
in any lamp- socket 
and the music, news 
and talks come in per- 
fectly. Price at your 
dealer, $1.50. 

BRANCH OFFICES: 
San Francisco, Cal. -709 Mission Street, 

Suite 701 -704 
Seattle, Wash. -1926 L. C. Smith Bldg. 
Los Angeles, Cal. -337 So. Western 

Ave. 
St. Louis, Mo.- Syndicate Trust Build- 

ing, Suite 1409 
Pittsburgh, Pa. 704 Granite Bldg. 
Huntington, W Va. -1028 Fourth Ave. 
Washington, D. C.- Munsey Building. 
Chicago, Ill. -33 So. Clinton St. 
Atlanta, Ga. -802 -3 Forsyth Bldg. 

DUBILIER 
Condenser & Radio Corp. 

48 -50 West 4th St., New York 
Canadian Distributors: 

General Electric Company, 
Toronto, Canada 

Com_late Ridio Directory 

c Vatted State, Mateun 
Special Amaleors 

FeperlmealY ..d Colleges 
C..adl. Amateur 51.11.0 

C..adl.n Esperl-.mak .ad Colleges 
5.r.l 51.11.., 

Telephone Ire.dc.stiad Stations 
Federal Market kroadcslial Schedale, 

U. S. and w.rld Time Sch.d.le, 
World Peen Schedules 

World SIRA P.a <r Traasnceanic S..MOu 

RADIO SISTIICT niARIUAITIIS 

Price 50 Gnu 

Tell them that you saw it in RADIO 

CITIZENS RADIO 
CALL BOOK 

FIFTY CENTS 
WHY PAY MORE 

Contains all changes of address, Re- 
assigned Calls, Cancelled Calls -right 
up to date of issue -way ahead of any 
other Call Book at any price. Com- 
plete up to date Canadian list. Buy 
one, look it over, if it isn't the best 
you have ever seen, write us, money 
cheerfully refunded, at your dealer or 
direct from us. Postpaid. 

Citizens Radio Service 
Bureau 

416 S. Dearborn Street, Chicago 
Dealers, write for 

Guaranteed Sales Plan 
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The Standard Idea 

An Old Firm With a New Policy' 
On and after November ist "Standard" apparatus will be 
sold only direct from the manufacturer and the following 
reduced prices will be in effect: 

A BIG SAVING ON EQUIPMENT 
Multiple Wave Tuner $30. oo ( former price $45.00) 
Short Wave Tuner 2.3.5o ( former price 47 . oo) 

Detector and Two Stage 
Amplifier 3 5 .00 ( former price 49 . oo) 

The foregoing is but a partial list of the items manufactured 
and distributed by us. 

The apparatus is not changed in any way, carries the same 
guarantee and is sold on the same terms, namely one -third 
cash with order and balance C.O.D. after examination at 
your express office. 

Write for booklet The Standard Plan" showing how you 
can obtain quality apparatus at a price within your means. 
Watch for our new line of "Novice Type" instruments. 

STANDARD 4 ;:.: ASSEMBLING 
COMP 

6 Stone Street ewYorkN.Y. 

RADIO INSTITUTE 
Conducted by the greatest and most experienced radio telegraph organisation in the world. 
Thorough training given in radio operating, trade, all systems, including the latest successful commercial radio development of the A. E. Company, which, is one set, com- bines radio telephony, oontinnons wave telegraphy, and interrupted continuous wave telegraphy. This apparatus now installed in our school room. 
Tuition Ten Dollars per month, for either the day or evening sessions, or both combined. 

Proapedua mailed on request 
RADIO CORPORATION OF AMERICA 

Phone Douglas 3030 331 New Call Bldg., San Francisco 
98 Worth St, New York Phone Franklin 1144 

Tell them that you saw it in RADIO 

Continued from tage 74 

strong. For the reception of radio 
music, this requires that the receiving 
station be equipped with an efficient 
antenna and be located in the immediate 
vicinity of a broadcasting station. As a 
general rule, than, loud speakers are not 
effective when operated with crystal de- 
tectors. 

Other types of loud speakers are on 
the market in which the intensity of 
reproduction is not due alone to the 
use of a horn, as with the types described 

Fig. 58. Magnavox 

above. Such types, however, require 
relatively a large amount of energy to 
be delivered them -an amount which 
the telephone type of loud speaker 
would not be able to handle. 

The earliest of these power loud 
speakers was the "Magnavox," manu- 
factured by the Magnavox Company of 
Oakland, Calif. The Magnavox is 
shown in Fig. 58. 

In place of the small permanent steel 
magnet of the watch case receiver, the 
Magnavox employs a large and power- 
ful electromagnet which is energized 
from a 6 -volt storage battery. The 
current supplied by the storage battery 
is also used to light the filaments of the 
vacuum tubes with which the Magna- 
vox must be employed. 

Suspended between the poles of the 
electromagnet is a coil of small wire 
through which the rectified audio cur- 
rent from the radio set is passed. Ac- 
tually, the audio current is passed 
through a small transformer so that 
voltage of the circuit is reduced and 
the current is increased. This is ef- 
fected by winding the primary of the 
transformer, through which the re- 
ceived current is passed, with a great 
many turns of wire, while the secondary, 
which is connected to the movable coil 
of the Magnavox, is composed of rela- 
tively few turns. (See Problem 1 of 

Continued on Page 78 
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Wasi29? Now 
WHY THIS SENSATIONAL REDUCTION IN PRICE? 

A sweeping cut of $4.00 in the price of the Dictograph Radio Headset! The tremendous endorse- 
ment of radio enthusiasts has made possible this sensational reduction. To meet the demand, produc- 
tion has been planned on a new. gigantic scale. Great manufacturing economies establish the new price 
-only $8.00 complete with 5 ft. cord. 

A wonderful bargain! And above all, a wonderful headset -the world's standard of supreme 
quality for super -sensitive and accurate sound -transmission. 

The same quality, the same guarantee, the sam e supreme Dictograph headset in every respect but 
the price. Type R -1, 3,000 ohms, for all types of receiving sets. 

The Perfect Loud Speaker for the Home 
Public demand has made possible the Dictograph Loud Speaker at the low price 

of only $20.00, complete with 5-ft. flexible cord. A handsome instrument that repro- 
duces every sound in crystal-clear, natural tones, full volume, and free from dis- 
tortion or noise. Ask for demonstration at reliable radio dealers. Get world -famous 
DICTOGRAPH quality and still save money. 

Dealers: Order through your jobber or write direct for names of authorized 
distributors. 

DICTOGRAPH PRODUCTS CORPORATION 
220 West 42d Street (Branches in all principal cities) New York, N. Y. 

THE STANDARD OF THE WORLD 
Note: Plans are now under 

way for the production of the new 
4,000 ohms Dictograph SUPER - 

TONE Headset, the most perfect 
radio headset that can be made. 
For the most delicate work, the 
most exacting requirements. A 
new standard of super-sensitive- 
ness! List Price, $12.00. 

-"NICIPP--"011/ _-1111131, v 

Another ADVANCE Product - --A Precision Condenser 
Made in Vernier and Plain That Has Met With the 

Approval of Those Who Demand the Finest 
Beautiful in appearance. All trimmings polished nickel. 
Vernier shaft 1. threaded 8/32 adjustable by set screw 10 to 
accommodate any thickness panel or dial. 
Bakelite bearings 7 -% inch shaft both ends. 
Stop 9 full length of rotor. 
Nickeled acorn nuts 5 which insure strength. 
Rotor spacers 11 -% inch diam., machine turned. 
All spacers aluminum to .001 inch insuring perfect alignment of 

plates. 

Stator spacers 12 -% inch diameter. 
Spring 13 perfect contact and friction for vernier plate. 
Rotor tube 2 -% inch diam., brass nickeled. 
End collar 3 Adjustable for alignment. 
Mounting posts 4- inch round 6/32 so spaced to accommodate 
any diameter dial. 
Brass nickeled spacers 6-% inch diam. accurately machined. 
This condenser must be seen to be appreciated. 

Vernier Price Plain Price 
3 plate $1.90 ' 

5 " 2.25 
9 " 2.75 

11 plate $ 5.65 11 " 3.00 
13 " . 5.80 13 " 3.15 
23 " 6.00 23 " 3.40 
31 " 7.00 31 " 4.15 
43 " 8.00 43 a 4.60 
63 " 10.00 63 " 6.85 

Liberal Discounts to Dealers and Jobbers. 

ADVANCE ELECTRIC CO. 
5 

1260 West 2nd Street, Los Angeles 
Engineers Manufacturers 

Tell them that you saw it in RADIO 
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MAKE 
IT A 

RADIO 
XMAS 

Catalogue No. 165 $13.00 
(Mounted) 

No. 146 Radiometer $8.00 
No. 150 B. W. Ind. $4.50 

(Not mounted) 
Wave length range 
Wave length range 

180 -3100 
300 -3280 

Cut made from 
unretouched 
photograph. 

R. MITCHELL & CO. 
255 Atlantic Ave. Boston, 

For 47 yrs. Mfrs. of Scientific and other equipment. 
Look for trade mark on every piece. 

ORDER NOW FOR XMAS DELIVERY 

Mass. 

Try REYNOLDS RADIO Service 
9ZAF 

I from DENVER I 
KLZ 

Clapp -Eastham H R Receiver 
Kennedy Type 281 Receiver 
Kennedy Type 220 Receiver 
Kennedy Type 110 Receiver 

$40.00 
80.00 

125.00 
250.00 

Grebe CR5 Receiver 
Grebe CR8 Receiver 
Grebe CR9 Receiver 

Accessories, Supplies -Everything 
Radio 

$80.00 
80.00 

130.00 
in 

Send 15c for our new CATALOGUE- Refunded on first order amounting to $5 

REYNOLDS RADIO CO. Inc., 1534 Glenarm St., DENVER, Colo. 
LARGEST DISTRIBUTORS OF RADIO APPARATUS IN THE WEST 

See Classified RADIOARS on Page 80 
Tell them that you saw it in RADIO 

the fifth assignment) , This movable 
coil is connected to a substantial, metal 
diaphragm, which generates powerful 
sound waves that are thrown out 
through a horn of suitable design. 

Used in connection with vacuum tube 
amplifiers, particularly those of the 
power type which produce relatively 
heavy currents, the Magnavox can be 
employed to throw sound waves from a 
distance of a few feet to a half mile or 
more. The Magnavox is in very gen- 
eral use, therefore, and constitutes a 
very effective type of loud speaker. 

Working on the principle of pro- 
ducing a telephone receiver of generous 
proportions for loud speaker work, 
other manufacturers have developed 
loud speakers employing exceptionally 
large permanent magnets, with dia- 
phragms and electromagnets of propor- 
tional size. Such loud speakers have the 
advantage of requiring no direct current 
for setting up the steady, fixed magnetic 
field. They do require, however, the 
use of vacuum tube amplifiers of the 
power type for most effective operation. 
The Cory loud speaker is one of the 
latter type. 

The latest and one of the best loud 
speakers on the market is that manu- 
factured by the Western Electric Com- 
pany. This relies for its intensity as 
much, perhaps, on the special power 
amplifier tube circuit with which it is 
supplied, and must be used, as on the 
loud speaker itself. Since its operation 
is so intimately connected with the spe- 
cial vacuum tube circuits with which 
it is employed, it will not be described 
in this assignment. The Western Elec- 
tric loud speaker is noted for its excel- 
lent reproducing qualities as well as for 
the intensity of the sound waves which 
it generates. 

PAN- AMERICAN FLYER EN- 
TERTAINS PASSENGERS 

WITH RADIO 
The management of the Louisville and 

Nashville R. R., through its enterprising 
Superintendent of telegraph, Mr. R. R. 
Hobbs, has equipped its famous Pan- Ameri- 
can de luxe Flyer, plying the steel rails be- 
tween Cincinnati and New Orleans with a 
complete Zenith radio receiving equipment 
for the entertainment of its passengers. 

This equipment includes an Armstrong 
regenerative set with two -stage amplifier in 
a handsome cabinet having beautiful panels 
of Mahoganite Radion. 

Now the weary traveler may pass the 
hours away with music, market and sporting 
news, while being whirled through the South 
country at a mile -a- minute clip. This outfit 
has already picked up broadcasting from 
Louisville, Atlanta, Baltimore, New Orleans 
and other stations within a wide zone of its. 
right of way. 
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WILL A LOOP RECEIVER 
OPERATE A LOUD SPEAKER 

ON DISTANT STATIONS? 
Yes, it will with proper Radio Frequency 
Transformers -namely the RT -6 and RT- 
6A manufactured and guaranteed by the Radio 
Service Laboratories. In previous advertise- 
ments we have laid great stress on the work of 
our engineers in producing the RT -1, RT -5, 
RT -5A, RT -6, RT -6A radio frequency trans- 
formers. How each type is scientifically made 
for a specific purpose -how each transformer is 
individually toted and just what result each 
transformer gives the radio enthusiast. We are 
now going to tell you the other side of the story. 
The RT -6 and RT -6A transformers for the 
broadcast, range only 300 to 600 meters have 
brought us the following information from satis- 
fied and delighted users. 

Buffalo, N. Y. 
"lt is surprising what a difference there is in Broadcasting 
reception since we made the change in transformers (using 
RT -6 and RT -6A): We have increased our distance very 
materially and you will note in the attached list we have 
heard Winnipeg, Dallas, Texas, and we pick up Atlanta 
every night without any great amount of effort. 
"I really believe you now have the best Frequency Trans- 
former offered to the trade. " -L. S. Jones, Fedders Manu- 
facturing Co. 

Buffalo News. 
"I am doubly pleased with the splendid results from the new 
RT -6 and RT -6A Transformers. They are the best I have 
as yet tried. The entire broadcasting range is covered 
splendidly. I find that other transformers fall off con- 
siderably in amplification on the broadcasting above the 
36o meter wave length. 
"With three radio, detector and one audio, a total of five 
tubes, signals from WOC, WHB, KSD and WLAG were 
audible all over my home. You can imagine what happened 
when KDKA and WGY were tuned in." -John G. Rieger, 
Radio Editor. 

New York City. 
`While my enthusiasm is at white heat I want to pass along 

to you the remarkable results we are getting daily using 
your triple Test Transformer. My chief aim has been tone 
quality and not particularly long distance reception, but 
since using your transformer we get both. We receive from 
Chicago, Davenport, Iowa; Detroit and New Orleans with 
about the same volume as nearby stations and all distor- 
tionless."- Walter R. Crippen, Technical Development 
Corp. 

Dozens of other letters from experts fully substantiate our 
claim that RT -6 and RT -6A transformers are without their 
equal in obtaining distance and tone quality on a loud 
speaker using a loop. 

The RT -5 and RT -5A are special transformers for the 
amateur range only -rgo to 30o meters. 

Equip your set with RADIO SERVICE LABORATORIES 
transformers and get results like those mentioned above. 
Each transformer is unconditionally guaranteed by us. 
Order by type number. 

For sale at any reliable Electrical Radio store. $6 each. 
If your dealer cannot supply you, order direct. Do not 
accept a substitute. 

Send ten cents for copy Of booklet on Radio Frequency with 
schematic diagrams. 

Rasla Sales Corporation 
National Distributors 

Dept. C, 10 East 43d St., N. Y. City 
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E\T 
RADIO RECEIVING SET 

HE two instruments shown above comprise an 
1 excellent and complete receiving set. The Coupled 

Circuit Tuner and Detector Amplifier on the mahogany 
board present a beautiful appearance. Complete outfit 
as above, unwired, $ 32.00 

ATWATER KENT MANUFACTURING COMPANY `J 
4947 STENTON AVE. Radio Dept. PHILADELPHIA, PA. 

Compare TUNT T with 
Your Honey-Comb Coils 

for Short-Wave Work 

rOR radio reception on 160 -600 metres the Tunit is unexcelled. 
Its shielded dials, perfectly balanced, make the closest kind of 

tuning possible, without those objectionable capacity effects 
common to Honey -comb coils. 

One man in Little Rock, Arkansas, hears W.J.Z. regularly 
every evening, using a Tunit. Another in Bloomfield, N. J., 
tunes in the broadcasting stations at Chicago, Detroit, St. 
Louis, Atlanta and even Davenport, Iowa, with his Tunit. A 
third in Brooklyn, N. Y., copies amateur stations in every 
District but the sixth with one tube and a Tunit. 

Most dealers sell Tunit. If yours can- 
not supply you, order from our nearest 
office, enclosing money order for $15. 

Boston, 46 Cornhill 
Baltimore - 

11 N. Eutaw St. 

SHIP OWNIR y 

RADIO SERVICE 
INC. 

80 Washington Street, New York 
Wholesale Distributors 

Seattle, 67 Columbia St. 
New Orleans, 740 Union St. 

San Francisco- 
591 Mission St. 

Tell them that you saw it in RADIO 
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Better 
Receiving 

with Fada Parts 
A single inferior part spoils the 
whole receiving set. 

Government tests have shown that a 
good tube set will detect energy from 
the aerial as low in amount as two one 
hundredths of a microwatt. 
This means 200,000,000 receivers can 
be operated on one watt of energy. 

To accomplish this each individual 
part must be designed and con- 
structed by experts who know how to 
build high frequency apparatus to 
eliminate losses. 

All Fada parts meet these requir- 
ements. 

F. A. D. Andrea 
1581 -F Jerome Ave. 

New York City 

10c will bring you the new 
Fada Handbook - plumb 
full of radio facto. Please 
mention dealer's name and 
address. 

43 Plate ÿßo 
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RADIO ON MISSISSIPPI RIVER 
Continued from page 32 

charted and filed so that they are able 
to tell position of any boat almost any 
time of day. Much money is saved 
through this system and plans for the 
movements of the boats are safely 
worked out. 

The Mississippi is a treacherous body 
of water. At certain times of the year 
it is high, and other times it is very low. 
When the water is high radio can be 
used to summon aid in case of a break 
in the levee. When the water is low, 
radio proves to be invaluable. Going 
aground with a tow is almost an every- 
day affair on this river. Many times 
the assistance of a dredge is needed to 
dig out a boat or barge hard aground, 
and when twenty, thirty or even fifty 
miles from the nearest town, radio is 
found to be very handy. 

One incident occurred last summer, 
although it very seldom happens, which 
alone saved enough money for the line 
to buy a complete installation on the 
boat. The Str. Choctaw took 2 barges 
from Cairo to St. Louis. We on the 
Cairo came up the next day. Through 
some misunderstanding the barge in- 
tended to be unloaded at St. Louis was 
ordered south. Leaving St. Louis I 
reported barges in tow, giving their 
numbers and other data. On next re- 
port was advised we took wrong barge. 
The Str. Choctaw, which left before us 
with one barge for Cairo, was told to 
drop her one barge, we were to drop 
the wrong barge for her to take back 
to St. Louis and proceed south, adding 
her barge to our tow. Steamboat men 
will realize the money saved in this in- 
cident where, without wireless, the 
heavily loaded barge would have been 
brought to Cairo and back. Holding 
of freight is no joke. Thus did radio 
save the day. 

Because of the part played on this 
river, Capt. C. E. Patton, general su- 
perintendent of the line, has ordered 
radio be installed on all river boats in 
the line on the Warrior River between 
Birmingport about 20 miles south of 
Birmingham and Mobile. They are also 
working the same schedule as the Mis- 
sissippi River boats, thus making the at- 
mosphere at WYDB look like old 
NAR. I agree with the fellow ops. 
who say it won't be long before they 
will be crowding us on the rivers. 

A. Monteilhet, Pat. No. 1,434,064: Oct. 
31, 1922. Method of and Apparatus for 
Facsimile Telegraphy. 

In order to transmit photographs or the 
like telegraphically, an arrangement A at 
the transmitting station is provided that 
permits exploration of successive small re- 
gions of the document or photograph or the 
like. This arrangement may be any well 
known photoelectric circuit, and is arranged 
in a local circuit including a relay R for 
rendering the transmitting station active. 

Tell them that you saw it in RADIO 

This relay is arranged so that it will oper- 
ate only when the resistance in its circuit 
becomes less than a definite value. The vari- 
ation in resistance to render this relay active 
is produced by two factors: the periodic 
variation of resistance C and by the varia- 
tion in resistance due to the exploration of 
the document. Thus when the relay operates 
it maintains the transmitting circuit closed 
for a time that is a function of the tonal 
qualities of the explored point, and at a con- 
stant rate is transmitted for that period. At 
the receiving station a similar arrangement 
is utilized, there being a resistance C' varied 
synchronously with the transmitter resistance 
C, and an optical receiver E. 

RADIOADS 
A CLASSIFIED ADVERTISING SEC- 

TION READ BY 60,000 BUYERS 
The rate per word is five cents, net. 
Remittance must accompany all adver- 
tisements. Include name and address 
when counting words. 
Ads for Feburary Issue must reach us b Janua 1st 

BUILD YOUR OWN RADIOPHONE. Instruc- 
tion Book 10 cents. Radio Service Institute, 
U. S. Savings Bank Bldg., Washington, D.C. 
(3TC J.F.M.) 

FOR SALE -Philadelphia 8 Volt, 140 amp. 
A. Battery, in good condition. $25.00. George 
Thompson, 144 Sunset Blvd., Modesto, Cal. 

FIFTY COMPLETE HOOK UPS, from crystal 
set to latest Armstrong super -regenerative re- 
ceiver, clearly illustrated with descriptions ; 20 
cents. Wetsboard Engineers, 309 Canal Street, 
New York. 

Detector Tubes ($4.00). Amplifiers ($5.00). 
Detector and 3 stage regenerative receiver, oak 
case, with compartment for batteries, loud 
speaker included $30.00. The Wireless Shop, 
Punxsutawney, Pa. 

FOR SALE -I /?KW Thordarson Type "R" 
Transformer $10.00. F -F Battery Booster $9.00. 
C. Schneider, 76 Caselli Ave., S.F. Cal. 
WANTED -Single number or complete volume 
one and two of Pacific Radio News. Ernest E. 
Ford, Alhambra, Calif. 

98c- VARIOMETERS -98c 
Most approved design. Complete parts, all 

coils wound, ready to assemble, 98c. New York 
23 -plate condensers, $1.80. Include mailing 
charges in remittance. Ogden -Bliss Radio Co., 
2924 Leewrad Ave., Los Angeles, Cal. 

NEW TUBES FOR OLD 
Mail us your burnt -out detector tube and 

$3.00 or your Amplifier and $3.50 and we will 
mail you a new tube immedately. All tubes 
tested and guaranteed satisfactory or money 
refunded. E. WATERMAN, 192 Ainslie Street, 
Brooklyn, N. Y. 

FIRST $40 MONEY ORDER TAKES 
7JU one K.W. transmitter. James Morris, 
Eugene, Oregon. 

PEANUT TUBES ON HAND FOR IMME- 
DIATE SHIPMENT. We have a limited num- 
ber of genuine W.T. 501, tested peanut tubes 
at two dollars each. Radio Experimenters' 
League, 68 Glen Ridge Ave., Glen Ridge, N.J. 

Join Radio Experimenters' League, started by 
amateurs for amateurs who are interested in 
radio and know enough to be able to construct 
their own set. We will send you gold- plated 
Radio Research lapel button membership card. 
Identification number and pamphlet giving 
wiring diagram of Armstrong super- regenerative 
circuit, also photographs of working set actually 
constructed and giving results, complete list of 
parts required and life -size panel layout. All 
for 50c. Membership entitles you 10 per cent. 
discount on all approved standard advertised 
parts (receiving or transmitting). Join today. 
Radio Experimenters' League, 68 Glen Ridge 
Avenue, Glen Ridge, N. J. 

RADIO WORLD, THE GREAT NATIONAL 
WEEKLY -published every seven days with all 
the latest news, developments and pictures of 
the radio field. I5c a copy. $6.00 a year (52 
numbers), $3.00 six months, $1.50 three 
months. Special to radio readers. Send $1.00 
and we will send you the next eight issues of 
RADIO WORLD. Pub. Office, 1493 Broadway, 
New York. (tc) 

Ten per cent discount on all standard radio 
goods. Prompt service. Superior two step 
Amplifier $25.00. QST Radio Service, Williams- 
port, Pa. (2t) 

WHILE THEY LAST -545.00 Receiving Sets 
including Radiotron Detector, $32.00 -Two 
Step Amplifiers, $22.00 -Loud speakers, $12.00 
-Homechargers , $15.75 -Radiotron Detectors, 
$4.25 -Amplifiers, $5.75- -Other Bargains. QST 
RADIO SERVICE, WILLIAMSPORT, PA. 
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DUPLEX VICTROLA ATTACHMENT 

NEW PRICE $3.00 
An Attachment of highest quality for 
making a Radio loud speaker of your 
talking machine and a pair of head 
phones. At your dealer or post paid on 
receipt of price. State make of talking 
machine when ordering. 

W. B. McMASTERS 
Wheeling, W. Va. 

CHELSEA 
CONDENSERS 

No. 1 

PRICES: 
No. 1 Table .001 $5.00 
No. 2 Table .0005 4.50 
No. 3 Panel .001 4.75 
No. 3a Panel without dial.. 
No. 4 Panel .0005 
No. 4a Panel without dial-_ 

No. 5 Panel .00025 
No. 5a Panel without dial-. 
No. 6 Panel vernier 
No. 6a Panel without dial_. 
No. 7 Table with vernier . 

No. 8 Panel with vernier_.._ 

4.35 
4.25 
3.85 
3.75 
3.35 
2.90 
2.50 
6.75 
6.50 

Genuine Bakelite 
Construction 

The best and most complete 
line of condensers in 

existence. 
Write for our catalog No. 7 

Chelsea Radio Co. 
152 Fifth Street 

CHELSEA, MASS. 

DAYTON RADIO PRODUCTS 
Are the most complete and most accurate of any Radio apparatus made by one Company in America 

Type B Vario Coupler Dayton Phone Receiving Set Moulded Bakelite Variometer 

VARIABLE CONDENSERS IN 4 SIZES List Price 
Type 9 P. C. S. Square and Round Plate .0003 Mf $3.00 
Type 17 P. C. S. " " .0005 Mf 3.60 
Type 31 P. C. S. " ee " " . 001 Mf 4.50 
Type 45 P. C. S. " di " " .0015 Mf 5.30 
Type 17 P. C. S. Condensers with Vernier attached 4.40 
Type 31 P. C. S. " " 5.30 
Type A Variometer Moulded Bakelite 6.75 
Type A Vario- Coupler Moulded Bakelite 7.00 
Type B Variometer Bakelite Tube Type 4.25 
Type B Vario-Coupler " " 

It 
, 4.75 

Type C Vario- Coupler " " 3.75 
Rheostats 1.10 
Panel Switches, 8 Points .90 
Phone Jacks .65 
Genuine Bakelite Knobs and Dials 3 Inch .75 
Insulating Rubber Tubing, 10 ft. package .4 
Radio Phone Receiving Sets 75.0 

Jobbers and Manufacturers write for Catalog and Discounts 

The A -C Electrical Mfg. Co. Dayton, Ohio 
Makers of Electrical Devices for over 20 years 

SPECIAL 
OFFER 

Subscribe to "RADIO" for one year and we will send 
you one of the following free premiums: 

Remler Dial, Socket, Rheostat or Grid Condenser 
Include 12c for mailing charges 

"RADIO" Pacific Building SAN FRANCISCO 

World's Largest Distributors 
of 

RADIO HEAD PHONES 
Following phones 

for immediate de- 
livery- 

All phones made 
by reliable t e 1 e - 

phone makers wit'. 
many years of ex- 
perience. 

MAKE LIST 
Murdock phones 2000 ohm $5.00 
Murdock phones 3000 ohm 5.50 
Frost -Fone 2000 ohm 5.00 
Frost-Fone 3000 ohm 6.00 
Schwarze Electric 2000 ohm 5.00 
Schwarze Electric 3000 ohm 5.50 
Elwood Electric 2000 ohm 5.50 
Manhattan phone 2000 ohm 6.00 
Manhattan phone . ... 3000 ohm 7.00 
Connecticut 3000 ohm 7.00 
Stromberg- Carlson 2200 ohm 7.50 
Leich Electric 2000 ohm 7.50 
Holtzer -Cabot 2200 ohm 8.00 
Coryphone 2000 ohm 8.00 
Brandes Superior 2200 ohm 8.00 
Western Electric 2200 ohm 10.00 
Dictograph 3000 ohm 8.00 
Kellogg 2400 ohm 10.00 
Baldwin Type "C" Double 16.00 
Baldwin Type "C" Single 8.00 
Brown phones (English Make 

-adjustable 4000 ohm 20.00 
Brown phones (English Make 

-adjustable 8000 ohm 22.00 
Schwarze Electric (single) 1000 ohm 2.50 
Planet Loud Speakers, with Western 

Electric Receivers $40.00 
Liberal discounts to agents, mailing prepaid. 
Send money order or cash in registered 
letter. 

Agents wanted everywhere. 
Write for discounts. 

B. E. POLCZYNSKI & CO. 
Capitol Building Detroit, Mich. 

RHAMSTINE* 
Quality Amplifying Cabinet?' R. F. and A. F. Transformers, 
Rheostats, Potentiometers, etc., at moderate prices. Cata- 
log on request. 

J. THOS. RHAMSTINE* 
2152 East Larned St. Detroit, Mich. 

*Maker of Radio Products 

FOR 
SALE 

One 500 watt Radio Telephone 
Transmitting Set complete with 12 

volt, 720 ampere hour batteries, 
2,000 volt D.C. Generator outfit, 
220 volt 5 H.P. Motor, Micro- 
phones, etc. Above outfit has given 
excellent results on 2,000 - mile 
range. 

Attractive price also offered on 
one No. 10 -A Westinghouse Loud 
Speaker complete with power am- 
plifier, tubes and horn. One R -2 
Magnavox Loud Speaker with A.C. 
-3 power amplifier, tubes and horn. 

For further information and 
price address 

"RADIO" 
Be Sure and Read the Radioads on Page 80 

Tell them that you saw it in RADIO 
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Everybody Tickled 
With the 

Chaslyn 
Sink -or- 

Swim Ball 
Battery 

Testing Set 
"A wonderful 
little outfit - 
more than 
you claim." 
"It's just fun 
to test my 
battery now." 
"No more 
acid - burned 
rugs, clothing 
or hands." 
" Astonish- 
ingly accurate -has the 
scale hydrom- 
eter beat four 
ways." 
Three little Balls of different colors and weights, instantly show conditions of acid by the way they sink or swim. 

WHITE -RIGHT 
GREEN -LEAN 
RED -DEAD 

Set also includes Depth Gauge and Air - 
controlled Stopper for water bottle. 

Mailed prepaid on receipt of One Dollar 

THE CHASLYN COMPANY 
4315 Kenmore Ave., Dept. 5 

CHICAGO 

Sink 
or 

Swim 

dllí;n!;üì 
II 
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Micon TESTED 
MICA 

CONDENSERS 

MICON'} 
TESTED MICA CDNDEN$Eti` 

CAP.. .005 M. F. 
PATENTS PENDING 

MFG. SV 
CNA6 FRES:'MAN CO.4' 

NEW YORK CITY 

Assure 

Size Price 
.00025 $0.35 
.0005 .35 
.001 .40 
.002 .40 
.0025 .50 
.005 .75 
.01 1.50 
For protection against damage to the fila- 
ment and the consequential short life of 
filaments, Micon Condensers are invalu- 
able. 
At your dealers -otherwise send purchase 
price and the desired Micons will be sent 

without further charge. 

CHAS. FRESHMAN CO., Inc. 
290 Hudson Street New York City 

Absolute Noiselessness 
Clarity of Tone 
Accuracy 
Constant Fixed Capacity 
Micon Condensers a r e 
especially adapted for use 
with Radio - Frequency, 
Super -Regenerative a n d 
other circuits, where an 
accurate fixed condenser 
is required. 

"United" Variable Condensers 
Are "Just About Perfect" 
In outward beauty -with clean -cut hard aluminum 
plates ebony Bakelite ends, highly finished nickeled 
parts and, in the "beautiful" work they do- "United" 
Condensers are as near 100% good as can be 
imagined. 

Vernier Type (like cut) 
Only Vernier with Stop -complete with knob and 

dial, postpaid: 
46 plate $6.50 26 plate $5.50 

Plain Type (without vernier, dial or knob) 
43 plate $4.50 5 plate $2.75 
23 plate 4.00 3 plate 2.25 
11 plate 3.50 Postpaid 

"United" 
Audio Frequency 

Transformers 

Pat. Appd. For 

"Staple as Wheat" in the radio industry. Mag- 
netically shielded, in a shell of original design and 
finish -a beautiful piece of workmanship. Ratio 5 
to 1. Insures loud, clear signals. Fully mounted. 

Price postpaid $4.50 

UNITED MFG. & DISTRIBUTING CO. 
536 Lake Shore Drive Chicago, Illinois 

BROADCASTING STATION 
FOR SALE 

"KON," located on the Holwazzer Bldg., San Diego, California, is for sale. 
The station is in perfect operating condition and has a power of 100 watts. 
Original cost $7,500. Will sell the complete installation for $2,500. Write at 
once for full details if interested. 

BLUE BIRD TALKING MACHINE CO. 

5607 Santa Fe Ave. Los Angeles, Calif. 

Tell them that you saw it in RADIO 

PORTABLE RECEIVER 
Continued from page 17 

writer countersunk the bakelite, so the 
dials on the variable condensers set flush 
with the surface. A pointer was pro- 
vided on the secondary condenser, which 
moves up and down across this dial as 
the inductance switch is moved, thus 
allowing markings of the wavelength on 
the secondary condenser, giving a cali- 
brated receiver. The pointer is moved 
up and down over the dial by means of 
a cam attached to the shaft of the 
switch. The pointer is held against the 
cam by a spring, and as the inductance 
is increased, the cam rotates, and allows 
the pointer to move upwards, or down- 
wards, as the case may be. The end of 
the pointer should be raised high enough 
above the secondary dial so that it will 
not touch the latter as the condenser is 
rotated. 

As before stated, copper wire should 
be used to connect the various parts of 
the apparatus. The actual diagram of 
connections is shown in Fig. 1. The 
coupling coil should be connected, and 
after the rest of the circuit is found to 
be operating properly, its terminals 
should be reversed, as it will be found 
that one side gives louder signals than 
the other when connected to the grid. 
No special precautions need be taken 
with the rest of the connections, other 
than those taken in any wiring of the 
same general type, except in the connect- 
ing of the variometer. If the variometer 
is not "poled" properly, it will be found 
that no oscillations can be produced, so 
it will be necessary to reverse these 
terminals if it is found that the set will 
not oscillate. The plate circuit of the 
detector tube is connected to the posi- 
tive side of the 32 volt source of supply, 
as this is sufficient potential to operate 
this tube with good efficiency. Jacks 
are connected as shown in the diagrams. 
As the tubes are all connected in series, 
it is not possible to use the so- called 
"filament control" type of jacks, so 
ordinary jacks are used. 

As built by the writer, two sources of 
battery are required, one a 32 volt d.c. 
supply, as is very common on farms, and 
a 100 volt supply for the plate circuit. 
The latter was supplied by standard 
block type B batteries, the smallest size 
being used. A storage B battery should 
be used if the set is used for station 
work. All external connections were 
made to regular terminal blocks in the 
rear of the cabinet (not shown) and no 
binding posts are visible on the front of 
the panel. The only external connec- 
tions visible on the panel front are the 
jacks, which are mounted on the bottom 
of the amplifier panel. 

No cabinet is shown, but a cabinet of 
hardwood was provided, large enough 
to house the entire set. The panel was 
set back from the front of the cabinet, 
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and a separate wooden front provided, 
which could be fastened to the cabinet 
proper by means of trunk fastenings, 
and enough space was left between the 
panel and the front board to allow the 
telephones to be slipped into leather 
straps provided for them. 

MANIPULATION 
For the sake of simplicity, it will be 

assumed that the operator wishes to re- 
ceive from a broadcasting station. The 
tubes are lighted, and brought to their 
proper filament current value, and the 
phones inserted in one of the output 
jacks. The tickler is increased in value 
until the set is oscillating. A shorting 
switch is provided across the variometer, 
which short- circuits the same when the 
button on the panel front is pressed. 
This is the oscillation test button. When 
the set is oscillating a "plop" can be 
heard when the button is pushed in, 
which stops oscillation, and when the 
button comes out again, another "plop" 
will be heard, which indicates that the 
tube is again oscillating. Now, set the 
inductance switch on point 3, and move 
the condenser over the entire scale. The 
coupling should be set at a medium po- 
sition, and the primary switch on tap 
2 or 3, and the condenser about half 
way in. A whistling note will be heard 
when the carrier wave of the broad- 
casting station is crossed, and there the 
condenser should be stopped. Now ad- 
just the primary circuit until there is 

a point found where the same sound is 

heard as if the oscillation test button 
was pushed in. This is the approximate 
point of resonance of the primary. Nov 
loosen the coupling and increase the 
tickler until the station desired comes in 
loud and clear, and with a minimum of 
distortion. If the tickler is increased 
too much great distortion is liable to 
occur, and the set will again be brought 
to the oscillating condition. This is, 

then, the optimum adjustment for the 
station in question. Some slight read- 
justment of the secondary and primary 
circuits may be needed when the coup- 
ling is loosened, but it will be only a 

very small change in the condenser ca- 
pacities. Similar methods are used on 
other wavelengths, and the adjustment 
of the whole apparatus is simply the 
adjustment of a regular regenerative 
equipment. 

The two lever switches are provided 
on both primary and secondary switches, 
in order to detune adjacent sections of 

the coils, as they may be used. Ordinary 
telephones are used in the output cir- 
cuit. The writer used Baldwins. If 
trouble is found in getting the set to 
oscillate the most probable reasons will 
be: (1) Bridging condenser of too low 
value, (2) tickler reversed, (3) fila- 
ment current too low, (4) too much 
capacity across secondary, (5) poor 
tube, (6) grid leak of improper value. 

Continued on page 84 

Unusually food 
Reception 

With a Low - Priced Set 
Long range, a high degree of selectivity and un- 

usually clear -toned reception! This is what we offer 
the radio -buying public in our new 2A single tube 
receiving set selling at $30.00 (less head set and 
tubes). This is an ideal set for local broadcasting and 
for distances up to 50 miles. Under favorable con- 
ditions, powerful stations located 150 to 200 miles 
distant can be received. This accurate tuning is ob- 
tained by tapped primary and secondary 
inductances and a variable condenser. 
The wave length is from 150 to 600 
meters. 

With this set, when combined with our 
3B Audio Frequency Amplifier Unit - 
also illustrated on this page -you can 
tune in many stations far beyond the 
range of the average low- priced set. 
Here, in our own laboratory at Racine, 
under ordinary weather conditions and 
with an average sized outside antennae, 
we have successfully received from WJZ, 
the Westinghouse station at Newark, 
N. J., WSB, the Atlanta Journal station 
at Atlanta, Ga., as well as KDAK at East 
Pittsburg, KSD at St. Louis and WHB 
at Kansas City- reception that is impos- 
sible of attainment with the ordinary low - 
priced set. The 3B Audio Frequency 
Amplifier Unit sells for $27.50 (less head 
set and tubes). 

°o I) JL 
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Webster Head Sets 
Webster Head 

Sets are conspicuous 
for their appearance, 
great comfort and 
fine tone qualities. 
They embody typi- 
cal Webster con- 
struction and will 

add greatly to the efficiency of any set. 
They are 2,500 ohm resistances and list 
for $7.00. 

Ask your dealer about Webster Receiving Sets 
Webster Radio parts. If he cannot supply you, write 
for our 24 page catalog and order direct. 
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WE figs ll kit ELECTRIC COMPANY 
RACINE .WISCONSIN . U. S. A. 

DEPT. A 

Manufacturers of Webster Magnetos. Over 750,000 now in use. 

Tell them that you saw it in RADIO 
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upersensitive 
sound mates 

IT was Reginald Fessende, distinguished radio engineer 
and inventor, who designed the first Brandes headset 

fourteen years ago. Ever since Brandes headsets have 
been not only supersensitive, so that they respond to the 
faintest signal, but Matched Tone headsets. Counter- 
feits are offered with the statement that they are "as 
good as Brandes''-but their phones are not supersen- 
sitive sound -mates. M,I 

In radio receiving two telephones are better than one, 
but only when they are absolute sound- mates. 

Send ten cents in stamps for the "Beginner's Book of 
Radio." It explains radio in terms that anyone can under- 
stand. 

Distributors and District Offices: 
Mnnsey Bldg., Washington, D. C. 709 Mission Street, San Francisco, Cal. 
33 S. Clinton St., Chicago, Ill. 76 Pearl St., Boston, Mass. 
704 Granite Bldg., Pittsburgh, Pa. 802 Forsyth Bldg., Atlanta, Ga. 

1220 Nicollet Ave., Minneapolis, Minn. 
International Electric Company, Wellington, N. Z. 

C.B randes, INC 
vflatched lone Headsets 
237 Lafayette St., New York 

Dept. R 
Made in Canada by Canadian Brandes, Ltd., T.- 
ronto, and distributed by Perkins Electric, Ltd., 
Montreal. 

RESULT OF 14 YEARS' EXPERIENCE 

Na-aid 
De Luxe 

V. T. Socket 
Contact strips of lamented Phosphor bronze press firmly 
against contact pins, regardless of variation in length. No 
open current trouble possible. Socket moulded from gen- 
uine Coadensite. Practically unbreakable. Special pro- 
tected slot, with exterior reinforcement. Unaffected b 
heat of bulbe or soldering iron. All excess metal eliminate 
aiding reception. May be used for 5 Watt power tube. 
Highest quality throughout. Price 75c. 

Special proposition to dealers and jobbers 

Alden- Napier Co. 
52 Willow St. Dept. H Springfield, Mass. 

NA -ALD 
genuine 

Condensite Dial 
The dial that runs true. 

Numerals engraved on bevel and knob so 
shaped that fingers do not hide them. Thin 
edge with clear graduation to make accurate 
reading easy. Concealed set screw in metal insert. Will not warp or chip. Finish and 
enamel permanent. 

3" dial, 35c 
2" dial for rheostat potentiometer nse, 35c 33" dial, 75c 

Send stamps for literature 
ALDEN -NAPIER COMPANY 
52 Willow St -Dept. H- Springfield, Mass. 

Tell them that you saw it in RADIO 

If the grid leak is of too high a value, 
the tube will "squeal" at audio fre- 
quency when the tickler is advanced past 
the oscillation point. This set can be 
loaded up for long waves by using a 3- 
coil honeycomb system, and putting the 
coils in series with primary, secondary 
and tickler, respectively. 

GENERAL HARBORD NEW R. 
C. A. HEAD 

Major General James G. Harbord 
will become president of the Radio Cor- 
poration of America after he retires as 
deputy chief of staff of the U. S. Army 
on Dec. 29th. Edward J. Nally, former 
president, has been elected managing di- 
rector of international relations of the 
corporation and will have his head- 
quarters in Paris. 

INTERFERENCE 
Use Knott instruments for selective and sharp tuning. 
When broadcasting stations became numerous and the 

range of radiophones increased, you experienced difficulty 
in receiving clearly from any one broadcasting station. To 
obtain this result of clear selective tuning the Knott instru- 
ments for selective and sharp tuning were made. 

The ordinary variocoupler, or honey -comb coil, or spider - 
web coil did not give selective enough tuning, so a set of 
nested coils were made. A double Variometer, in fact more 
than a double variometer for there are five coils, one inside 
of the other. Three are rotors and two are stators. The 
three rotore are rotated independently and have independent 
dials to record position. 

A concentrated inductive field giving increased intensity 
in the telephones. 

This instrument is a fascinating novel apparatus. The 
loose coupling is so divided that instead of 90 degrees of one 
dial adjustment, as on the ordinary variocoupler or vario- 
meter, there is 120 degrees on each of three dials, multiplied 
by the fact that the change of position of each one effects 
the others so the adjustment is stretched 1,000 times. 
Which means, whereas in the old style of single rotor, you 
might get four stations in % inch adjustment of your dial, 
you have on this Cinq -Coil those same stations spread over 
several inches of adjustment. You thus eliminate inter- 
ference and obtain clear accurate tuning. 

Patent Applied For. 

Knott Cinq -Coil 
When all dials read zero, the five coils are directly one 

inside of the other with the same center line. The three 
dials are Knott Positive Stop Dials. Wires are carried from 
each coil to binding posts to make it easy for you to con- 
nect up and see how you have it connected. The outside 
coil and number three coil are wound for taps to be taken off 
every few turns if you desire. Numbers 1, 3 and 5 are the 
rotating coils and are each moved by its knob independent 
of the others. 

You like to try a new arrangement of your set; and it is 
exciting; but keep the old set working so you can see how 
much better the new one works. 

Use this Cinq -Ccil in your pet Hook -up. 
Single Circuit. Regenerative Circuit. 
Double Circuit. Regenerative Tuned Circuit. 
Simple Circuit. Super -Regenerative Circuit. 
Or any combination, or modification of these. 

Buy of your dealer, or send us $15 and we will mail you 
one direct, fresh from the making. 

Ask for circulars about - 
Knott Sure Ground Clamp. Knott Radio Name Plates. 
Knott Sure Contact Wiring Terminals. 
Knott Positive Stop Dial Rheostat. 
Knott Microdenser. Knott Microstat. 

E. R. KNOTT MACHINE CO. 
1 Ellery Street Boston 27, Mass. 
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RECENT PATENTS 
Continued from page 36 

creased sufficiently in frequency so as to af- 
fect the detectors 11, 12, etc., for heterodyn- 
ing. The audio frequency signals resulting 
from this travel back to the phase shifters 
and are made apparent by member 28. Due 
to the low frequency of source 16, there is no 
material transmission loss to the antennae 
1,2,3,4,5. 

F. S. McCullough, Pat. No. 1,427,832: 
Sept. 5, 1922. Radio Telephony. 

A radio telephone transmitting system is 

described in which a spark gap 5 is used to 
produce the oscillations. In order to smooth 
out the objectionable roughness of the spark, 
a so- called stabilizer arc tube 6 is added in 
series in which there are an anode 7 and 
cathode 8. The tube is filled ith an inert 
gas such as argon, and the spark circuit is 

coupled to a transmitting antenna 11 by the 
a'd of coils 9, 10. The modulations may be 
produced by the aid of a third heated elec- 
trode 23 included in a local microphone cri- 
cuit, and disposed between the other two 
electrodes. 

F. S. McCullough, Pat. No. 1,427,833: 
Sept. 5, 1922. Radio Telegraphy. 

A receiving system for obtaining direc- 
tional effects is described. For this purpose 
a flat coil 8 of spiral form is connected be- 
tween the filament 2 of a thermionic device 1 

and a conducting band 11 disposed around 
the tube 1 and between the filament and the 
equivalent of a plate electrode. The input 
and output circuits are otherwise entirely 
similar to conventional three electrode de- 
vices. However, the field of the flat coil 8 

which serves as an absorbing element, is 

made to affect directly the flow of electrons 
between the elements in the tube. It is found 
that maximum response is obtained with coil 

8 parallel to the direction of the transmitting 
station. 

Hanson and Jones, Pat. No. 1,429,240: 
Sept. 19, 1922. Radio Signaling System. 

An antenna system is described, in which 
those portions that intercept the radiated 
waves are buried in the earth, so that they 
may be affected by those waves which are 
propagated near the earth's crest. In order 
to save as much space as possible, condensers 
4a and 5a are buried a comparatively small 

distance apart, and so arranged that they 
may be variable. The stationary plates are 

in direct contact with the earth. It is thus 
unnecessary to use a long buried wire to 

obtain sufficient capacity. The system may 

be used either for receiving or transmitting. 
H. J. etc. deBellescize, Pat. No. 

1,429,572: Sept. 19,1922. Circuit Re- 
ceiver. 

Ordinary receiving circuits, due to the 

dissymmetrical arrangement of the apparatus, 
have parasitic currents that prevent accurate 
tuning, and also introduce errors in radio 
compass circuits. These parasitic currents 
are due to the electrostatic coupling between 
the receiving circuit inductance coil and the 

absorbing circuit inductance coil, as well as 

to the capacity effects directly between the 

ground and the receiving circuit elements. 

To nullify these effects, the absorbing cir- 

cuit is made symmetrical with respect to the 

receiving circuit inductance L', and the mid- 

point M of the obsorbing circuit inductance 
is earthed. Finally a device D is employed, 

connected between earth and one side of the 

coil L', which is adjusted to balance exactly 

the effect of the elements in the receiving 

circuit. 
W. W. Conners, Pat. No. 1,433,0 

Oct. 24, 1922. Method and Apparatus 
for Determining the Actual Location and 

Actual Movement of Bodies. 
In order to determine the position of a 

movable body with respect to two stationary 

points, radio waves are transmitted from 

each of the stationary points of different 
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PRICE 
book and map 

complete 

$1.00 
(do not send 

stamps) 

The 
Book for 
Radio Fans 

t ' 4'y 
rstl,:nd! la't!''ll'69Udre hog' 

OrxOi1lhpt.AF'0"eldpr1 pBu) tit "1." 'll" 

The Radio 
Map 
Record Your 
DX Work 

The New Edition of the AMATEUR RADIO CALL 
BOOK is the most complete directory of amateur sta- 
tions published to date -listing Amateur, Special Ama- 
teur and Telephone Broadcasting Stations of the United 
States and Canada, also describes the Construction and 
Operation of a Honeycomb Coil Set, Detector and Two 
Stage Amplifier. 
OF the United States and Canada, size 2x3 feet, sup- 
plies an indispensable requisite of every radio station. 
The nine radio districts, broadcasting stations, standard 
time, areas, etc., etc., are clearly indicated. 

By pasting the map on heavy card board and using 
colored stick pins you can easily record your distant 
radio work. 

At Your Dealer or Sent Direct 

RADIO DIRECTORY and PUBLISHING COY .1 

Dealers Write for Information 
45 -D Vesey Street New York, N. Y. 

characteristics, and the amounts of energy 
radiated are controlled so as to have a de- 

finite ratio. On the moving body, receiving 
circuits are arranged to be sensitive to both 

sets of waves, and connected to these re- 

ceiving circuits are relay circuits the quanti- 
tative effects of which are proportional to 

the intensities of the radiations. By com- 

paring the relative strengths of the energies 
in this way, the distances from the two sta- 

tionary points to the moving body may be 

determined and automatically plotted on a 

board. 
A. L. Golden, Pat. No. 1,431,393: Oct. 

10, 1922. Oscillator. 
A vibrating magnet is described for gen- 

erating sparks. The electrodes 11 and 15 

are adapted to be separated by the aid of 

the coil 4, and both electrodes are submerged 
in distilled water. Furthermore a cooling 
coil 16 may be used to carry off the heat de- 

veloped by the sparks. Ths use of distilled 
water is the patented feature, as well as the 

use of screw threads around the electrode 11, 

whereby it is stated the gases generated at 
the spark gap are more easily conducted 
away. 

W. W. Conners, Pat. No. 1,432,384: 
Oct. 17, 1922. Method and Apparatus 
for Indicating the Geographical Loca- 
tion or Movement of Bodies. 

In order to determine the relative bearing 
of a ship or other movable object and a 

transmitting station, this station may be 

equipped with apparatus, such as 10, for 
sending a directive wave and for turning 
the line of the wave through an arc at a 

constant speed. The arc may be a definite 
portion of a circle for the remainder of 
which no radiations are transmitted. Simul- 
taneously with the transmission of the direc- 
tive wave, a uniform wave is sent from 15, 

but of different wavelength. By noting 
when the uniform wave starts and stops 

(which corresponds to the starting and stop- 
ping of the directive wave also) and when 
the directive wave crosses the receiving sta- 
tion, it is a simple problem in proportion to 
find what part of the arc the directive wave 
must sweep over before it reaches the re- 
ceiving station. Since the direction of the 
directive wave at the beginning and end of 
its periods is known, the bearing of the re- 
ceiving station to the transmitting station 
may be obtained by addition or subtraction 
of angles. 

A. N. Goldsmith, Pat. No. 1,432,455: 
Oct. 17, 1922. Method and Apparatus 
for Receiving Sustained Wave Signals. 

In order to modulate at audio frequency, 
constant wave signals, a toothed conducting 
disc L is rotated between the coupled coils 
D and F of the antenna circuit and the re- 
ceiving circuit. Bu making the disc L with 
numerous teeth, the speed of rotation to ob- 
tain audition is within the capability of a 
small electric motor Q. The rapid insertion 
and withdrawal of a tooth between the coils 
D and F cause them to be periodically in 
poor inductive relation and in good inductive 
relation. The teeth in fact form short -cir- 
cuited secondaries, as well as an electrostatic 
screen. To eliminate the hum of the motor 
Q, a grounded screen S may be used, or else 
an insulating coupling P -P may be inserted 
between the disc L and the motor shaft. 

J. Bethenod, Pat. No. 1,432,438: Oct. 
17, 1922. Radio Telegraphic Coupling. 

A high frequency alternator, coupled to 
an antenna A in a special manner, is de- 
scribed. The armature of the alternator 
comprises a series of independent windings 
Cl, C2 and C8, and they are each connected to 
the primaries T,, T2 and Ts of independent 
transformers, so that alternator coils alter- 
nate with transformer coils. In this way, it 
is stated that the tension on the alternator is 

Continued on page çg 
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The Living Room is no 
Place for a Storage 

Battery 
Locate it in a permanent place away from fine 

furniture and rugs, then use a 

LEICH NON TUNE 
RADIO RECTIFIER 

to keep it in condition. No attention -just throw the switches. Safe - Convenient - Dependable. 
Your tubes will work more consistently with the steady voltage delivered by a fully charged battery, and your evening entertain- ments will not be subjected to the annoy- ance of continual adjustment of tube fila- ments. 
Your battery will have a longer life under these conditions. 

The Non Tune Radio Rectifier needs no at- tention while charging. During power inter- ruptions storage battery circuit is auto- matically opened. 
The Non Tune Rectifier is a time -tested in- strument that is used extensively for rail- way signal and other work which requires an efficient and dependable machine. 

Ask your dealer -or write for Bulletin No. 100. 

LEICH ELECTRIC CO. 
Manufacturers 

Telephones, Switchboards, Accessories 

GENOA, ILLINOIS 

TOO LATE! 
With the "Cut" of Our New 

"S. R. 25" RECEIVER 
- BUT - 

We Can Tell You This: 

We Challenge the World! 
To Outperform It 

2 Radio Detector -2 Audio 
$150.00 -less tubes 

And a beauty of finish that we believe unequalled. 

WRITE 

Hallock and Watson Radio Service 
192 Park Street "KGG" Portland, Ore. 

ERLA PLUGS 
Given free with one sub- 

scription to "RADIO." 
Mailing charges, I2c. 

"RADIO" 
Pac. Bldg., San Francisco, Cal. 

DUBILIER CONDENSER 
AND RADIO CORP. 
PAT. JULY 6, 1920. 
QTHER PATE NITS PENDING 

FREE! Send one subscrip- 
to "RADIO" and you 
this Dubilier Micadon 

-free! 
State type when ordering 

» Pacific Building, 
San Francisco, Cal. 

tion 
get 

"RADIO 
Tell them that you saw it in RADIO 

THE RADIUM BULB 
L _'tisueJ tram page d5 

man's supper was merely food that had 
to be eaten to pacify a noisy family. 
While he was eating, he wondered if 
the contents of his package had been 
harmed in shipment ; what the finished 
article would look like; whether it 
would work properly; and as soon as he 
could get away from his family, Arthur 
tucked the box under his arm and re- 
tired to his radio shack. 

The shack was full of experimenters' 
lumber. There were great shelves of 
wire, motors, burned -out transformers, 
and what -not on three walls, and along 
the fourth side was the work bench. 
Light was furnished by a window, di- 
rectly over the bench, during the day, 
and by a shaded droplight at night. 
And now, when Arthur snapped on the 
light, it shone down on a panel -full of 
the most delightful maze of "junk" that 
Art had ever assembled. But he scarcely 
noticed the things on the table. Instead, 
he unwrapped the box, and carefully 
pulled out his "little scheme" from the 
tangles of excelsior. A bulb came to 
light. The thing was about six inches 
in diameter and filled with a smoky 
gas. As Art held it in his hands, re- 
flections limned themselves on the sur- 
face for moments, and then crept, 
grimaced, and were gone, as the tube 
was moved, and the gas clouds rolled 
about inside the glass wall. Art stared 
into it for fully five minutes, and at 
last set it down on the bench and con- 
nected it to the "junk." "Good night! 
I'll hypnotize myself gazing into this 
thing, if I don't look out," he thought. 

But when all was ready for his ex- 
periment, Art was reluctant to try the 
new tube, because he had a premonition 
that it too, like all the others he had 
tried, would fail. True, he had gone 
over the blue -print and hook -up at least 
fifty times, and according to everything 
he had ever learned, the new idea was 
bound to work. Then the picture of 
Professor Geiger shaking his head came 
into his mind again. 

Art tried to ward off discouragement 
by convincing himself that the tube 
would fail. He tried to think how he 
would feel if the experiment proved 
unsuccessful. He did not dare to hope 
for anything. And then, in the next 
moment, he found himself full of un- 
quenchable hope, and dreaming of a suc- 
cess that would startle the world. As 
he looked down at the refulgent globe, 
he became frightened. To think that 
he, in this little shed, might create a 
thing that would set the world to buz- 
zing! Anyone might steal his scheme. 
Could he get it patented ? Perhaps 
someone would invent the same thing 
before he could reach Washington with 
his idea. It did seem so simple a thing. 
And there were thousands of amateurs 
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all over the country working to improve 
receiving apparatus. 

With all these contrary depressions 
and imaginations, hopes and fears fever - 
ing him, it was no wonder that Art's 
stomach seemed to loosen ; that he felt 
his pulse beat with every heart -pump ; 

and that he was almost shivering. It 
was with such emotions that he turned 
off the drop -light and pushed the tele- 
phone plug into the new receiving cir- 
cuit. 

The tube glowed with a greenish - 
purple light, and the smoky gas, inside, 
moved about in masses when he ad- 
vanced the filament current. Over the 
wall roamed queer shadows, made by 
the bulb's light, but Arthur gave them 
no attention. He was watching the 
set, and listening to the humming in 
the telephones. A signal roared in, 
the telephones fairly sizzled, and with- 
out any objectional "howl." Feeling a 

thrill of success, Art tuned to other 
wavelengths. Turning the condenser 
dials, he heard many stations peeping 
in the receivers. He copied one for 
awhile. "Sweet patootie !" gasped Art, 
in a moment. "P.O.Z. ! and coming in 
like a ton of bricks !" As he tuned 
sharply, using the verniers, the noise be- 

came deafening. Then, "Q.R.M.- 
Q.R.M.-I AM BEING INTER- 
FERED WITH," chirped another arc 
station, and P.O.Z. came back: "B.K. 
-B.K. -Q.R.T." 

Art snapped off the filament, laid the 
telephones on the table, and leaned back 

in his chair. He had heard these squab- 
bles between stations "hogging the air" 
before. But he was so overcome by 

success that he knew not what to do 

next. The young man sat with his legs 

crossed, wagged his foot up and down, 

and gave himself over to idle dreams. 

The scientific magazines would quote 

him ; he could buy that new generator 
-Oh, he would fit the old laboratory 
up in gold trimmings! 

And so, in this little shanty, was first 

used the bulb that was to prove even a 

greater success than Art had ever im- 

agined ; or would he have wished for. 

Every evening of the next four days, 

Art "listened -in" on the new set, finding 

the peculiarities of the circuit, and 

making slight changes for greater effici- 

ency. As time passed, his eyes began to 

bother him, and thinking he was strain- 
ing them too much, he dropped one of 

his courses .in college. His scholarly 
routine became monotonous, and more 

than once, in the college laboratory, Art 
caught himself dreaming of future 
honors, when he should better have been 

attending some experiment. -Just as 

soon as he tried a few other improve- 

ments on the set, he would get it 

patented ; and then for fame and for- 

tune!-But then his eyes burned and 

his head ached, and he stopped thinking. 
Continued on page go 
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ARE YOU FROM MISSOURI? 

Mounted 
$4.50 

Mounted Type A 201 
In one month this Transformer has received approval Main to California. 

THEN TRY THIS 
Giblin Audio Frequency Amplifying Transformer. Designed for use with standard ampli- 

fying tubes. Maximum amplification without noise or distortion. 

May be placed in any position without pre-magnetic coupling or squealing. 

Pawtucket, Rhode Island 

STANDARD RADIO & ELECTRIC CO. 
Liberal discounts to dealers 

Unmounted 
$3.50 

from 

PRICES REDUCED 
Each sale has created new friends with the result that we are now able to announce drastic cuts in 

our quality lines. Send card for full list or order from the following sample savings. 
12 feet highest grade spaghetti tub- 

ing at 4c .48 
15 ft. tinned copper connecting wire .30 .45 
1 set of drawings giving wiring 

details 

Parts for Regenerative Vacuum Tube Receiver 
Our 

Approximate range 1000 miles price 
Panel of Bakelite 7 in. x 12 in. al- 

ready drilled $ 
Cabinet of 3 -ply wood to at above 
16 switch points with nut at lc ea. 
4 switch stops with nut at lc ea 
2 three-inch dials at 35c each 
1 vario- coupler with 7 multiple and 

7 single taps 
8 binding posts, 

3c each 
2 switch levers at 25c each 
1 filament rheostat, highest quality 
1 23 -plate variable condenser 
1 tube socket of high quality 
1 tube socket bracket to allow 

panel mounting 
1 phone and one grid 

10e each 

Others 

1.65 $2.40 
1.50 2.50 

.16 .48 

.04 .12 

.70 1.40 

2.25 4.00 
nickle-plated, at 

condenser at 

.24 .48 

.50 .90 
.65 1.10 

1.95 3.50 
.45 .85 

15 .25 

.20 .50 

.84 

.10 .25 

$11.32 $20.02 
Frost Phones 2000 ohms . . . . $3.95 $5.00 
Kellogg's 2400 ohms .... 8.75 12.00 
Transformer, Audio frequency, 

highest grade 2.85 4.50 
Variometer, hardwood stators, 

wound and assembled 2.45 4.00 
Amplifier Unit, two stage, knocked 

down, including cabinet, drilled 
7x12 panel, 2 transformers, jacks 
wire, spaghetti, binding posts, 
rheostats, tube sockets, etc., etc.12.95 23.50 

Amplifier Unit, as above wired and 
in cabinet 18.95 35.00 

Vacuum Tube Receiver, wired and 
in cabinet 17.95 35.00 

All goods prepaid and sent subject to return for rebate or exchange. You simply must be pleased. 
You'll tell your friends. 

RADIO PARTS MANUFACTURING COMPANY 
6 Park Place - Detroit, Michigan 

NOV 
" -..::..- 

BATTERIES 
FOR. RADIO 

2''2-45 & 105 oLTS 
'*N 7 /57 -; 

OISELESS 
DEPENDABLE 
GUARANTEED 
ASK YOUR DEALER 

NOVO MANU FACTURING CO. 
424 -438 W. 3.3 ST,,` 

NEW VORK -' 
531 SO.DEARBORN ST..CHICAGO. 

Tell them that you saw it in RADIO 

-IT REPLACES 
rheostats 
meters 
expert operator 

AMPERITE 
Automatic Filament 
Current Adjuster 

RELIEVES YOU OF ALL 
TUBE TROUBLES 

$1.10 with mounting 

Manufacturers 

RADIALL 
COMPANY 

99 WARREN ST. 
NEW YORK 
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A Practical Radio 
SPECIFICATIONS 

Panel- Formica 
Cabinet -Polished 

Walnut 
Sockets -Paragon 
Dials- Gilfillan 
Potentiometer -Union 
Transformers Union 
R. F. Trans.- Special 
Condensers- Dubilier 
Jacks --Empco 
Panel Window Screens 
Bus Bar Wiring 
Remler Variometer 

Price 

$98.00 

Less Tubes -- Batteries 
-- Aerial Equipment 

Ready for 
delivery 
on January 
first. Orders 
filled in 
rotation. 

Get your name on our 
free mailing list and we 
will send you our monthly 
bulletins. A postal will do. 

RcQCOUrnol, . 

.. . 

HIS new radio frequency receiver, de- 
tector and 2 -stage audio frequency ampli- 

fier is the product of a Western Radio Expert. 
The circuit used is a NEW ONE. Amazing 
results have been obtained on a small aerial. 
The set is very simple to operate -there are no 
delicate parts to get out of order o it requires 
only one "B" Battery. It is the ideal set for 
either local or long distance reception. If it 
does not "deliver the goods" your money will 
be refunded without question. 

Ross Radio Ser 
Tell them that you saw it in RADIO 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO for JANUARY, 1 923 89 

Frequency Receiver 
MAIL ORDERS 

This set will enable you to hear sta- 

tions that you could never get before. 

We fully guarantee it on a money 

back plan. Hear all of those long 

distance stations this winter. C.O.D. 
orders accepted if one -half of purchase 

price accompanies order. 

DEALERS 1 

JOBBERS 
Write at once 
for trade prices 
and proposition 

Only the highest grade radio 
dealers need apply for territory 

693 Mission St., Vide San Francisco 

FILLED IN ONE HOUR 
We have a large stock of the 
following standard supplies: 

Vernier Variable 
Condensers 

Advance Electric 
11 Plate vernier $5.65 
23 Plate vernier 6.00 
43 Plate vernier 8.00 

Variable Condensers 
Without Vernier 

Advance Electric 
11 Plate $3.00 
23 Plate 3.40 
43 Plate 4.60 

Signal Mfg. Co. Type 
21 Plate $3.60 
This condenser equipped with 

knob and pointer. 

Dubilier Variable 
Condensers 

.0004 or .0006 mf $2.50 

Radio Tel. Shop Variable 
Condensers 

23 Plate $3.20 
43 Plate 4.60 

Transformers 
Amplifying Audio Frequency 

Bryant $5.00 
Wesrad 5.00 

Radio Frequency 
Aerovox $4.50 
Special R. F. 2.50 

Head Phones 
FROST, 2000 ohm $5.00 
FROST, 3000 ohm 6.00 
Baldwin "C" 12.50 

Grid Condensers 
ROSS 35 cents 
Radio Tel. Shop 35 cents 

Sockets 
Paragon $1.50 
Remler 1.00 
Signal, nickeled shell 1.00 

Rheostats 
BRADLEYSTAT $1.75 
REMLER JR. .75 
Paragon 1.50 
Work -Rite, Super 1.75 

Variocouplers 
Work -Rite $5.00 
Remler 5.40 

Variometers 
Work -Rite $5.25 
Remler 7.50 

Potentiometers 
Paragon $1.75 

Jacks 
EMPCO, Open Circuit $0.70 
EMPCO, Closed Circuit .85 
EMPCO, Double Circuit 1.00 

Plugs 
ERLA $1.00 

Indoor Aerial Plugs 
DUBILIER DUCON $1.50 

Grid Leaks 
Electrad $0.65 
Electrad Grid Leak 

Mountings .35 

Loud Speakers 
TRUTONE $6.50 
Magnavox 45.00 
Work -Rite $12 & $24 

Dials 
SOMERVILLE Silver 

Plated $1.00 
Na -Ald. 2 inch Condensite .35 
Remler Bakelite 3 inch .75 
Electrose 2 inch .50 
Electrose 2% inch .75 
Electrose 3 inch 1.00 

Binding Posts 
Nickel Plated be each 

Tubes 
C -300 Detector $5.00 
C -301 Amplifier 6.50 

Battery Chargers 
Advance Electric, 

12 Amp. $18.50 

Radio Songs 
"My Radio Gal" ....10 cents 
"Kiss Me by Wire- 

less" 10 cents 

Books 
LEFAX RADIO 

HANDBOOKS $3.50 
Easy Course in Home 

Radio 3.25 
A.B.C. OF RADIO 

(Leather) .35 
THE C.W. MANUAL 1.00 

IF YOU WANT SERVICE AND SATIS- 
FACTION SEND YOUR ORDERS TO 

US. WE WILL PLEASE YOU. 

Tell them that you saw it in RADIO 
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The biggest advance yet 
made toward elimina- 
tion of distorted signals 
is found in the "Univer- 
sal Radio Receiver and 
Coil Unit." 

This set has been designed to 
cover all the fine points of radio 
technique. 

The wave length range possible 
with Coil Unit is 180 to 6200 
meters. Wave lengths ranging 
from 200 to 2500 meters may be 
covered when using the standard 
coupled circuit. 

The proposed changes in broadcasting ,wave lengths by the government require a larger 
wave length range than in use today, which means that the average radio receiver must be 
altered to receive all broadcasting waves. The proposals cover ranges from 200 to 2500 
meters. 

The terminals of various circuits are brought out to binding posts which allows the oper- 
ator to use any of the following standard hook -ups : single circuit, two circuit, regenera- 
ative, or oscillating. 

FINE TUNING OF THE SET is accomplished by means of the VARIABLE CON- 
DENSERS. 

Weak and strong signals may be received alike WITHOUT DISTORTION. 
This set is very compact, flexible in adaptation of various circuits to any desired hook- 

up. It is easy to operate because of the convenient location of the various adjustments 
and, at the same time, the set has a very high efficiency. 

Cabinets are finished mahogany an dthe panels are of bakelite. 
Size of Universal Coil Unit, 5% "x91/4 "x41/4 ". 
Size of Universal Radio Receiver, 11 % "x9 W'x41/4'". 
We guarantee the workmanship and quality of this set to be of the highest type. 
Dealers write for our proposition. The demand for this set will be tremendous everywhere. 

A simple demonstration will bring all the orders you can handle. 

Price $110.00 F. O. B. Factory 

115 North Market HAYES AND NEWTON Urbana, Illinois 

DECEMBER 

TUNER 
$25 

DETECTOR 
$6 

EMPIRE RADIO BULLETIN 

R. F. 

AMPLIFIER 
$14 

A. F. 
AMPLIFIER 

$14 

The Tuner and Detector make a complete Radio Receiving set. 
The Audio and Radio Frequency units may be added, at will, 
to enlarge the outfit, so that receiving can be accomplished 

without the use of an out -door aerial. 
Dealers and jobbers write for attractive proposition 
Amateurs send 10c for our new and complete catalog 

EMPIRE RADIO CORPORATION 
Manufacturers and Distributors of Radio Apparatus 

271 West 125th Street New York City 

Amplifying Transformer 
FREE with 2 Subscriptions 

to "RADIO ", at $2.50 per year 
Send us two subscriptions and we will send you 

the BRYANT Transformer 

"RADIO ", San Francisco, Cal. 
Tell them that you saw it in RADIO 

Continued from page 87 

One day professor Geiger showed him 
a letter from the Radio Inspector. 
"Art'ur," he said, "dis iss in your line. 
Dere iss somet'ing foolish wit' de air. 
Captain Glass want me to collaborate 
wit' him to find de trouble. He say 
dat some station break in on de traffic 
every night, chase over all de wave - 
lengt's and upset all de schedule. Today 
he telephone me and giff to me dat he 
wishes dat I should listen in tonight, 
and he show me de matter. Perhaps 
you listen in at your house too, eh ? I 
t'ink you have a better set as mine, eh?" 

"All right, professor, I'll listen in." 
said Art. He, too, had heard a great 
deal of interference calls, but he had not 
heard the station that was interfering. 

After supper, that evening, Art en- 
tered his shack and tuned up the set, 
as was his custom. This evening his 
eyes were very painful. They stung and 
ached at the same time, and they wa- 
tered when he had tried to read the 
evening paper. "Well," he thought, 
"surely they won't be hurt any in the 
shed here. I'll turn off the electric 
light. That occulist I went to today 
didn't seem to know what he was talk- 
ing about, but I'll go again tomorrow, 
anyway. -Now then, let's catch this 
pirate wireless station !" and he turned 
on the filament current. The queer 
light of the globe filtered through the 
incessantly moving gas- clouds, and the 
whole looked like a glass retort full of 
different colored vapors. 

ON the top of Fiske Island there is 
a great mast. To this mast, con- 

verging from seven points about the hill, 
comes seven aerials. Occasionally the 
commuters, crossing the bay, see a new 
aerial being erected, and they remark 
that the place is getting to look like a 
veritable spider -web of aerials. They 
wonder what apparatus there must be 
in the little, olive -drab house, at the 
foot of the pole, that requires so many 
wires. 

In the house, sitting at a long table, 
five telegraph operators "shoot" stuff to 
San Francisco. In another room, on 
Captain Glass' desk, sit four telephones. 
On the roof of an outhouse, colored 
lights blink at night, and semaphores 
wag during the day. And in the 
northern part of the house proper, 
sound -tight booths shelter seven radio 
receiving sets, with relay keys to trans- 
mitting stations about the bay district. 
Day and night, six of the radio oper- 
ators communicate with all parts of the 
world. The seventh man listens for 
distress calls. 

The moment that Art turned on the 
filament current, at his set in Oakland, 
the man in Number Seven booth, at 
Fiske Island, took a pipe from his 
mouth, straightened in his swivel- chair, 
and pressed a button. The other radio 
operators continued working, but the 

Continued on page 92 
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You Can Get 

MURDOCK RECEIVERS 
WHY BOTHER WITH ANY OTHER KIND? 

$ .00 

2000 ohm 
No. 56 Double 

Sets 

NOTE: If your dealer 
is not supplied send 
remittance direct to 
us and your order will 
be promptly filled. SEND FOR FREE CATALOG 

$ .50 

3000 ohm 
No. 56 Double 

Sets 

Wm. J. Murdock Co. 
carries a complete 
stock in the ware- 
houses of their Pacific 
Coast agents. 

KEELER WHITE COMPANY 
509 Mission Street 211 South San Pedro St., 

Los Angeles San Francisco 

The first man to listen 
over a telephone 

didn't hear very much. Today he listens 
with comfort and complete understanding. 
The difference is due to better apparatus. 

%F1C AMERIkAIN 

Price $7 

Ask your Elec- 
trical Dealer, 
or, sent carr.'- 
age charges 
collect. 

(Wt. I lb.) 

super audio frequency 
amplifying transformer 

gives 38.6 times audibility in your re- 

ceiving, without distortion. Two stages 

(2 AmerTrans) give 1490 times audi- 

bility. It is doubtful if the substitution 

of any one thing in a radio set could 

make such a notable improvement as the 

installation of AmerTrans. 

American Transformer Company 
Designers and builders of radio 
transformers for over 20 years. 

174 Emmet St. Newark, N. J. 
il'. I. Otis, California Distributor, Rialto Bldg., San Francisco 

lli7j47 c===; 

4a % 
,.7ò 

a 
. o - 

Patented 
Aug. 1, 1922 

Tell them that you saw it in RADIO 

Your 
money back 
Your money back if 
the PARKIN Dial -type 
Rheostat does not improve 
both the appearance and 
operation of your set. It 
matches your other dials. It 
eliminates resistance heating 
from inside the cabinet. It 
insures constant s i g n a l 
strength. Note the position 
of the resistance element 
recessed in the back of the 
dial outside the cabinet. 
The price is no higher. Ask 
your dealer, or read the com- 
plete description in the new 
PARKIN Catalog. 

Parkin Dial -type 
guaranteed FREE 
Rheostat catalog 

Mail this coupon 

Parkin Mfg. Co., 
San Rafael, Cal. 
Gentlemen: Please mail me copy of 
new PARKIN Catalog. Name and 
address of myself and of the dealer 
I favor, are: 
MY NAME 
STREET 
CITY STATE 
DEALER 
STREET 

LCITY- STATE 
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The Latest and Most Essential Part 
of an Efficient Tube Set 

Variable Grid Leak and 
Micon Condenser 

Combined 
Obtainable in an unbroken range 
from zero to 5 megohms -all in- 
termediate points. Fixed capacity 
-.00025 M.F. Improves your set by 
Clarifying Signals 

Lowering Filament Current 
Increasing Battery Life 

Eliminating Hissing 
Price only $1 

At your Dealers - otherwise send pur- 
chase price and you will be supplied 

without further charge. 
Manufactured by 

CHAS. FRESHMAN CO., Inc. 
97 Beekman St., New York 

tAierkanaectric 
HIGH EFFICIENCY 

HEAD SETS 
Army and Navy Type: 

2500 ohm, per pair $10.00 
8200 ohm, per pair $12.00 

Swedish- American Type: 
2200 ohm, per pair $8.00 

Victor Type: 
Double pole, single coil, per pair $6.00 

,Arxrican6kcirk 
COMPANY 

CHICAGO, U. S. A. 
For 30 Years Makers of Good Telephones 

RADI 
SUPPLIES 

Mail Orders Promptly Filled 
WE PAY THE CHARGES 

If It Is 

RADIO 
We Can Supply It. 
U. C. BATTERY 

and ELECTRIC CO. 
2158 Univ. Ave. Berkeley, Calif. 

Quality Design 
±-Workmanship 
-I- Materials 
= RELIABILITY 

This unit is the product of a firm of 
pioneers in the battery charging 
field. Our commercial apparatus is 
used in thousands of the best 
equipped battery service stations in 
the country. 

Materials and workmanship are the 
finest available. 

Radio "A" is built, not assembled. 

Simple to use -Just plug in at any 
110 v. A. C. lamp socket- attach 
clips to battery -turn on current 
and you have your own charging 
plant. 

Only one moving part, which will 
last for several thousand hours. 

The only Recharger with a one piece 
Removable Vibrator, can be replaced 
by a child. 

Think of the convenience of not 
having to carry your battery to the 
Service Station this winter. 

The Battery will always be full of 

PeP. 

RADIO?k 
Rf-CI1ARGES 

A compact portable Recharging unit 
that will fully charge a 100 AH 
battery overnight for 5 to 10 cents. 

A useful and lasting Xmas Gift. 
Lasts a lifetime. 

![King Electric 
Manufacturing Co., Inc. 

1681 Fillmore Ave., 
Buffalo, N. Y. 

Telt thém ;that :youi saw, it in RADIO' 

Continued from page po 

man in Number Four booth sent out a 
series of melancholic "B.K.'s ". Num- 
ber Seven touched his transmitting key 
lightly, with his fore -finger. In a 
cement house near the entrance to the 
bay of San Francisco, a great spark 
leaped between the terminals. As Num- 
ber Seven's hand worked, back on Fiske 
Island, the words sped seaward in fin- 
gers of lightning from the cement house: 
"S.D.O. - S.D.O. - LONG RIDGE 
ISLANDS - DE S.D.I. - S.D.I. - 
FISKE ISLAND." And in a trice 
Number Seven heard a whining reply 
in his receivers: 

"S.D.I. - S.D.I. - DE S.D.O. 
S.D.O. -GO AHEAD." Again the 
aerial ammeter, in the house by the Gol- 
den Gate, registered, and the dots and 
dashe§ went through the night: 

"S.D.O. -GET COMPASS BEAR- 
ING OF STATION X. ON FOUR 
THOUSAND METERS -S.D.I." 

While this was going on, a telegraph 
operator, at the long table in the Fiske 
Island house, ticked off : "LION 
ISLAND -GET COMPASS BEAR- 
ING OF STATION X. ON FOUR 
THOUSAND METERS," and Cap- 
tain Glass, in command at Fiske Island, 
was speaking in one of the telephones: 

PRESIDIO? GET A. 
COMPASS BEARING OF STA- 
TION X. ON FOUR THOUSAND 
METERS, PLEASE." The captain 
looked out a window as he talked. 
There, silhouetted against a path of 
moonlight on the bay, was a huge, 
square frame. It revolved slowly, 
searchingly, and at last came to rest. 
And before the captain had finished 
with Sergeant Young, at the Presidio', 
a man came in the door, silently placed 
a paper on the table, and returned to 
his station under the direction -finder, 
out- doors. Five minutes later, Captain 
Glass spoke over the telephone to Pro- 
fessor Geiger, in Oakland. 

ART had listened in for about ten 
minutes when the telephone bell 

rang behind him. The sudden noise in 
the dark made him jump, and even as- 

he did so, he noticed a slight pang in his- 

head. He shut off the set, and an- 
swered : -"Yes. -Four thousand me- 
ters, you say? That's queer. Tell Cap- 
tain Glass to call me up, will you, Pro- 
fessor?- Goodbye." While waiting for 
the telephone call, he turned to his pet 
bulb and put on the receivers again. He 
had been on four thousand meters him- 
self, but had heard nothing unusual. 
Could it happen, by some freakishness- 
of the new set, that it would not re- 
ceive the mysterious station ? The 
strange, smoky beams from the tube 
glinted on the irises of his eyes, threw 
his high cheek -bones . into relief, and 
paled his face like a skull. The light 
crept on over the shelves. Bits of ap- 
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paratus gleamed like eyes at one mo- 

ment, and in the next, were occluded 
in the darkness again. The telephone 
rang once more. As he rose to answer, 
Art turned off the set and lit the drop- 
light. 

"Hello, Mr. Arthur Cushing ?" 
"Yes." 
"Captain Glass speaking. -The set 

has just stopped again. According to 
our compass readings, the station should 
be close to the head of Lake Merritt. 
Do you know of any station near 
there ?" 

Before he answered, Art thought, 
"The head of Lake Merritt!" That's 
just where I am!" His dimmed eyes 

fell on the radio set, and he almost 
dropped the telephone receiver as he 

sank into a chair. -"Yes -eh -yes. 
Just a minute, Captain," he said weakly. 
"You say the station stopped transmit- 
ting for a short time about five minutes 
ago, ran again for three minutes, and is 

now stopped once more ?" 
"Yes" came the reply. 
"Well, captain,. I'll tell you what I'll 

do-" As he spoke, Arthur closed the 
filament circuit of the new tube, care- 

fully shielding the telephone transmitter 
with his other hand. -"I'll just make a 

small set so I can put it in my car and 
find the -" 

"There -there he goes again," broke 
in Captain Glass' excited voice on the 
line. Arthur shut the tube off again, and 
immediately Captain Glass said, "He's 
stopped again, Mr. Cushing. No use 

listening -in. I'll send a radio inspector 
over there right away. In the mean- 
time, you might scout around for the 
station." 

"All right, sir. Goodbye." Art 
clicked up the receiver and jumped over 

to the shelf on the left of the window, 
He took down an ammeter, and snatch- 
ing up a pair of pliers, connected it in 

the aerial circuit. Once more he turned 
on the luminescent light, and leaned 
over to . read the meter. "Wow!" he 

exclaimed, "Fifty amperes ! And on 

four thousand meters ! No wonder the 

gobs got excited. They've got nothing 
on me. Just think of it ! Transmitting 
and receiving at the same time ! And on 

the same tubel" As he thought of it, 

his own invention frightened Art. He 

had interfered with government traffic. 

He had started the naval radio en- 

gineers on' a wild search of all the 

amateur transmitting stations in the dis- 

trict. The bulb he had developed for 

radio reception only was getting beyond 

his understanding. Where was the fifty 

amperes coming from? What kind of 

a current could it be that would not 

break down the insulation within the 

set ? What other wonders might not 

this mysterious glass sphere produce? 
To trace and understand these new 

'freaks ; to gain control of his own . in- 

vention ; here was a problem indeed ! 

And now, some fool Radio Inspector 
would blunder into his set and find the 
greatest invention of an age, probably 
arrest him for something, and get all 
of Art's invention. But no ! He would 
hide this new set before the inspector 
arrived. 

The young experimenter got up to 
disconnect his apparatus. He had been 
working but a few minutes when he 
winced ; jumped slightly; made an ugly 
grimace for a moment, and then became 
composed again. The boy blinked spas- 
modically behind his glasses ; clenched 
the edge of the bench until his knuckles 
turned white -released his grip. "My 
God !" said Art simply, "I'm stone 
blind !" 

He fell back into a chair. Then 
Arthur Cushing began to think desper- 
ately. But even in these moments, he 
thought clearly and logically, as he had 
been taught to do. "What would affect 
my eyes in this manner ? . Could it be 
the light from the new bulb.? Frequent 
contact with X -rays causes mysterious 
disorders of this kind. I've heard of 
doctors dying from that. This tube is 

somewhat similar to an X -ray outfit. 
But then, with the little contact I've 
had with the bulb; it would take more 
than X-rays to do this to me. Radium 
rays might do it, though. And X -rays 
are made by a luminescent tube. Why 
not radium rays by a "harder" tube than 
an X -ray tube ? Good Lord ! I wonder -I- wonder -if my pet bulb is a sub- 

stitute for radium ?" 
Art felt a grinding and stretching of 

cords within his head. He stood up, 
slowly stiffened, and crashed sprawling 
on the table -top, smashing instruments 
and tangling apparatus as he fell. Two 
wires, . running to a storage battery, 
sweated melting insulation, and reeked 
of an odor that should have made Art 
jump. But he lay motionless on the 
table. Even when the curtains of the 
window over his head sent an orange 
light out into the night, he did not get 

up. And it seemed as though in mockery 
that the telephone bell jangled in the 
flame -lit room. 

Old Bill Howard, Art's neighbor, 
was heard yelling "Fire ! Fire !" at the 
top of his shaky voice. Men rushed in 

the radio shack and dragged out Art's 
body. It was untouched by the flames. 

The ashes of Arthur's shed were cold 

v~ hen Professor Geiger came. There 
came with him several serious men who 
wore glasses. "But," one of them was 
saying, "where did he get it ? There's 
not enough of the stuff on the Pacific 

Coast to do that damage. Why, his 

head was a veritable honey -comb of ra- 

dium burns." No one could answer the 

question. 
But as Professor Geiger cast about 

in the crisp, charred ruins, he shrugged 

his shoulders and said, "Ah -I regret 

dat dere wass no record of de experi- 
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The Official Exposition for 

American Manufacturers 

with the endorsement of the 

NATIONAL RADIO 

CHAMBER of COMMERCE 

and sanction of the Radio 
Apparatus Section of the 

ASSOCIATED 
MANUFACTURERS of 

ELECTRICAL SUPPLIES 

Grand Central Palace 
New York 

December 21st to 30th 
(Sunday excepted but Christmas Day included) 

This first really comprehensive 

Exposition is to be staged in a 

manner worthy of a great indus- 

try. 

The leading manufacturers 
have contracted for space. This 

opportunity to display Radio 

products to thousands of buyers 

during the holiday season is an 

unusual one. The exposition 

will be one of New York's big 

features in connection with 
National Radio Week. 

For further particulars write or wire 

AMERICAN RADIO 

EXPOSITION COMPANY 

120 Broadway, New York 
Telephone John 0009 
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Yes, California ! Wisconsin Hears You! 
From Wisconsin alone during one 

month come reports of De Forest MR -6 
Receiving Sets getting California, Colo- 
rado, Kansas, Texas, Tennessee, Geor- 
gia, Kentucky, Pennsylvania, and New 
York -distances up to 1500 miles. One 
man listened across the entire continent, 
getting Santa Cruz, California, and At- 
lanta, Georgia, the same evening. The 
unsolicited testimonials as to the way this 
efficient but inexpensive set "listens to 
the world" are on file in our office and 
copies will be sent to anyone interested in 
writing direct to the owner. 

Multiply such experiences as these by 
the thousands of MR -6 sets in use all 

over the nation -to say nothing of the 
De Forest Everyman and Radio -home 
sets -and you get an idea of the way 
De Forest is serving the nation with the 
joys of radio. 

De Forest manufactures receiving sets 
all the way from the least expensive to 
the most elaborate, and laboratory tested 
high quality parts for those who "build 
their own." If it's De Forest, it's built in 
a way worthy to sustain the reputation 
of that great name. 

If you want the best radio has to offer 
-the songs, the stories, the news of the 
world -more clearly than you have be- 
lieved possible and from farther away - 
you can't go wrong on De Forest! 

De Forest Radio Tel. & Tel. Co. 
Jersey City, N. J. 

Ìilll! 

Detectors 
save $3..50 

Amplifiers 

Those Broken and 
Burned -Out 

VACUUM 
TUBES 

Can Be 
Repaired 
and Guaranteed Tool 

If your dealer does not 
know send direct to us. 

Harvard Radio 
Laboratories 

165 High Street 
BOSTON, MASS. 

Tubes returned P.P., 
C.O.D. 

We manufacture - 
Condensers 
Variometers 
Rheostats 
Sockets 
Crystal Detectors 
and other parts. 

Write for prices. 

Butte Electric & Mfg. Co. 
534 Folsom St. San Francisco, Calif. 

Phone Douglas 145 

You should be a subscriber 

Tell them that you saw it in RADIO 
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ment. I find notting in de books at 
school. It must have burned wit' de 
rest." And even as he spoke, he picked 
up the corroded metal clasp of a loose - 
leaf folder, and looked at it reminis- 
cently. He recalled the day when Art 
had pushed a blue -print in his folder 
and said, 

"Oh, that, -Eh- that's just a little 
scheme I'm working on." 

LETTERS TO THE EDITOR 
Continued from page z 

where near as much dissatisfaction on the 
part of the user, provided he knows how to 
operate it. If he does not, he is little better 
off than the man with the un- steerable single 
coil set, as he is in the position of the man 
left out in the country, miles from any- 
where, whose driver has died of heart failure, 
and who is unable to navigate the machine 
to a place where he can obtain help. If 
he knows nothing of the adjustments, or 
manipulation of the various controls, he 
would make a sorry mess of his attempt to 
drive. In the same manner does the "green" 
novice get things balled up on an inductively 
coupled receiver, and he is unable to elimin- 
ate interference which could be cut out with 
great ease by someone competent to make 
the necessary adjustments. Not that these 
latter are hard or difficult-they are much 
less so than the driving of an automobile, 
but the impression seems to exist that the 
loose coupled receiver is too difficult for the 
average novice to attempt, which is an in- 
sult to his intelligence, and mental capacity. 
The greenest novice could be taught in a 
very short time to .make the various adjust- 
ments that are necessary on a loose coupled 
set, and the result would be infinitely greater 
satisfaction to himself and everyone else 
concerned. 

The final result of all these unsteerable 
sets, navigating on the various ether roads, 
is that they interfere, or "bump into" each 
other so often that the novice, having no- 
body else to blame, and aided by unscrupu- 
lous people who have no interest in the art 
of radio communication, to lay everything to 
the door of the "amateur," who gets all the 
blame. How much of the alleged amateur 
interference is due to other causes, besides, 
such as power line leakage, X -ray machines, 
arc lights, motors, etc., etc., nobody can tell. 
But it is safe to assume that 75% of the 
alleged "amateur" interference comes from 
some of these sources, while many people in 
coastal cities, or located near large com- 
mercial or government stations, are inter- 
fered with by these latter stations, due to 
the broad tuning of the single coil sets, and 
of course, lay everything again to the door 
of the amateur. 

Now, the novice, knowing little of radio, 
thinks that it is made specifically for his 
benefit, and that the most important thing is 
the reception of broadcast music. He over- 
looks the fact that he is only a citizen, as 
well as that the amateur is a citizen, also. 
Neither have more rights than the other, 
and neither should be shown more considera- 
tion than the other. If the amateur does 
use a broadly tuned set, he can be checked, 
by due process of law, provided proper 
measurements are taken, showing the excess 
decrement of the transmitting station. His 
status is written in the law, and defined as 
such, and as a citizen he has certain well 
defined rights. The novice, on the other 
hand, believes that he has all the rights, 
which cannot be admitted in our system of 
Government. The final result is that both 
the novice and amateur have equal rights, 
and both have the right to use the air. 
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This proposition seems to be taking care 
of itself very well in those communities where 
amateurs and broadcasters have gotten to- 
gether and agreed on mutually satisfactory 
hours, where the amateurs, realizing that 
they do interfere with those using the in- 
efficient single coil receivers, have agreed to 
"stand -by" for a certain period of the day, 
or evening, provided the broadcasters agree 
to likewise stand by their agreement 
to shut down their stations at the specified 
time. For example, in this vicinity, where 
such a scheme is in effect, the amateurs shut 
down at 7:30 P.M., and stay off until 10:00 
P.M., and then the broadcasters stop, which 
is believed to work out with great satisfac- 
tion to all concerned. 

The novices, as a class, however, do not 
seem to realize that by not knowing the 
code that they are missing at least 50% of 
the interest of the radio "game." If they 
would get in, and learn what the "funny 
noises" mean, they would get infinitely 
greater satisfaction out of their stations, and 
would find that something else besides the 
plain music was on the air, which something 
often possesses far greater interest than any 
general form of entertainment. This seems 
hard, but after you are over the first 
stumbling block of learning the various 
characters that form the letters, you will be 
surprised at how fast you can recognize and 
distinguish between various signals, static, 
etc., etc. Come ahead, Mr. Novice, learn the 
code, and get in the game -get a "ham" 
license yourself, and learn how much better 
this is than the plain listening you have been 
doing. You'll never regret it, and you'll 
quit "kicking." . Yours truly, 

AN OLD HAM. 

San Francisco, Calif. 

RECENT RADIO PATENTS 
Continued from page 83 

kept low, and in fact merely that of any one 
of the windings. 

E. A. Sperry, Pat. No. 1,428,507: 
Sept. 5, 1922. Wireless Repeater System. 

A transmitting station and a receiving sta- 
tion are described so arranged that the posi- 
tion of a pointer or an indicator (as in com- 
passes for vessels) at the transmitting station 
is duplicated by an indicator at the receiving 
station. To effect this result, every move- 
ment of the transmitting indicator is made 
to effect a momentary transmission of energy 
from the antenna at a definite frequency. 
This frequency is made to affect an absorbing 
circuit at the receiving station so as to main- 
tain a circuit energized and to keep it ener- 
gized. This circuit causes the energization 
of certain coils of a repeater motor connected 
to the receiving indicator. Upon a further 
movement of the transmitting indicator, 
energy at a different frequency is transmitted, 
with the result that different coils of the 
repeater motor at the receiving station be- 
come energized. 

R. A. Heising, Pat. No. 1,432,022: Oct. 
17, 1922. Circuit Connection for Elec- 
tron Discharge Apparatus. 

A scheme for utilizing alternating current 
to heat the filament of a thermionic dis- 
charge device is described. The source 29 
is connected across the filament. In order 
to neutralize the effect of a constantly vary- 
ing potential from the filament to the grid 
and plate, the input and output circuits con- 
nect either to the central point of the filament 
or to a neutral point in the source, so that 
the average potential difference between the 
whole length of the filament and the grid 
and plate if constant. 

M. J. Kelly, Pat. No. 1,432,867: Oct. 
24, 1922. Electron Discharge Device and 
Method of Making the Same. 

The grid and plate of a thermionic device 
is coated with a black oxide, and it is found 
that under such circumstances greater heat 
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Regenerative 
RadioCraft 

Radiophone* 
Type D-4 

A compact and 
efficient Receiver 
that looks good 
and works better ! 

RadioCraft 
Radiophone* 

2 -Step Amplifier 
Type D -5 

* By permfcsloa of 
De Forest Radio Tel. & Tel, Co. 

The Principle is only Half the Battle 
ES, it's regenerative. But there's one other 
point you want to know. What parts make it 
up? De Forest parts go into RadioCraft sets - 

and that tells the whole story. Here is regenerative 
equipment inexpensive in price and so efficient that 
it will bring in broadcast within a radius of 150 miles 
and upward. D -4 is designed for the user who wants 
a compact portable outfit for camping or touring. It 
is also ideal for the family which desires to purchase 
a tuner and detector unit, and after becoming ac- 
customed to its use adding the 2 -Step Amplifier, 
D -5, shown below, for the purpose of actuating a loud 
speaker. The two units are so designed, being exactly 
of the same size, that they can be placed one beside 
the other and connections made by means of short 
wires. 

De Forest dealers carry Radio Craft Regenerative 
equipment. 

The RadioCraft Co., Inc. 
139 Franklin St., Jersey City, N. J. 

radiation is permitted, and more power can 
be conducted to the tube. Also secondary 
emission or thermionic emission from the 
grid is substantially entirely prevented, and 
the danger of "blocking" the tube is elimin- 
ated. 

J. O. Gargan, Pat. No. 1,432,992: Oct. 
24, 1922. Vacuum -Tube Socket. 

A socket for safety carrying spare tubes in 
a radio cabinet set is described, and includes 
a socket 6 resiliently supported on rubber 
strips 4. A bayonet slot 16 serves to accom- 
modate a pin 17 on the tube, and a resilient 
spring arrangement 11, 12, 13 serves to urge 
the slot and pin together so as to prevent 
jarring. This spring arrangement acts 
against the lower ends of the terminal 
studs 10. 

E. W. Kellogg and C. W. Rice, Pat. 
No. 1,435,009: Nov. 7, 1922. Radio Re- 
ceiving System. 

A long horizontal antenna formed by lines 
1 and 2 and grounded through resistances 
such as 4 at both ends is used to receive 
signals simultaneously on different wave- 
lengths by the aid of the coupling coils 8, 9, 
10. These coils are in the input circuits of 
amplifiers 11, 12 and 13, which in turn af- 
fect the detectors 20, 21 and 22. In order to 
eliminate as far as possible interfering radi- 
ations, an artificial line 25, 26, 27 is coupled 
in the antenna circuit of the same characteris- 
tics as the antenna itself, and adjustable 
portions of this line may be included in the 
input circuits of the amplifiers. 
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Peerless Radio Laboratories 
ManufaFturers of Peerless Radio Frequency, Receiving Sets 

San Francisco 

RADIO DEVICES Co. 
November 1, 1922. 

693 Mission Stret, 
San Francisco, Cal. 

GENTLEMEN: 
In compliance with your request, we wish to state that until we used the Aerovox we had no end of disappoint- ments owing to the fact that there are so many Radio Frequency Amplifying devices of indifferent make and none seem to stand or give the satisfaction that we derive from the Aerovox in connection with the Variometer that you have been making. These two corn- bined, we feel, are about the most im- portant item of our set. We hope our pleasant business relationship may con- tinue forever. 

Yours truly, 
PEERLESS RADIO LABORATORIES. 

ArthurAnñ 
ARTHUR ANNIS, President. 

RADIO for JANUARY, 1923 

EDW. Me JONES 
Insurance Brokers 

SAN FRANCISCO, CALIFORNIA 

AEROVOX CORPORATION, 
October 28, 1922. 

47 Kearny Street, 
San Francisco, Calif. 

GENTLEMEN: 
You will no doubt be interested in know- ing the results obtained by me in the use of the Aerovox Inter -Tube. Coupler which 

I installed about a month ago. 
I have received the, concerts from thirty - six stations in six States and Canada. These were brought in using one stage of radio frequency and one of audio frequency. 
I have recommended the Aerovox to many of my friends, who are getting great results from it. 
In conclusion 1 might add that the effi- ciency of my set has been increased 100% since installing the Aerovox. 

Yours very truly, 
EDW. M. JONES. 

BOYLE Fa' KENNA 
General Insurance 

234. BUSH STREET, SAN FRANCISCO 

RADIO DEVICES Co., November 1, 1922. 693 Mission Street, 
San Francisco, Cal. 

GENTLEMEN: 
I have been using your Aerovox for the last sev- eral months and have experimented with one and two stages of radio frequency amplification. I have used your published hookup with the exception of adding a variometer in the plate circuit. 
I have been able to hear stations from San Diego, Cal., to Seattle, Wash., and in the interior, back to Detroit, Mich., taking in Kansas City, Mo.; Davenport, Iowa; Phoenix, Ariz.; Denver, Colo.; Salt Lake City, Utah; Great Falls, Mont., and Reno, Nevada. All of these stations, with the ex- ception of Kansas City, Detroit and Davenport, have been received on the loud speaker. 

The results have been so amazingly wonderful that I take pleasure in writing you this letter to advise you of the result. 
Very truly yours, 

JRK:M JAMES R. KENNA. 

Radio Frequency Amplification 
is simple enough for the novice, and efficient 

enough for the adept professional 

The cut shows what the AEROVOX Inter -Tube Coupler looks 
like. The letters show what it has done in the hands of others. 

Why not find out 'what it twill do for you? 
If you cannot get it from your dealer, send his name and the price, $4.50, to 

RADIO DEVICES COMPANY > 'Diatri butors 
693 MISSION STREET SAN FRANCISCO 

Tell them that you saw it in RADIO 
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You Get These Free! 
for the 

last time 
THIS is your last chance 
to get one of the C -300 

or C -301 Tubes free for 
securing subscriptions to 
"RADIO." Send us 2 

subscriptions and we will 

send you a detector tube. 
For 3 subscriptions 
you get an amplifier 
tube. 

Remler Variometer 

All premiums guar - 
anteed to be exactly 
as represented and 
fully guaranteed by 
the manufacturer. 
Immediate delivery. 

Turn to page 2 of this 
issue and read the fore- 
cast of articles for next 
month's "RADIO." No 

radio magazine can give 

you better material. 
Send us your own sub- 
scription- -get your 
friends to subscribe - get 
one of these valuable 
premiums. 

think of it 
you get a Remler Var - 

iometer free for se- 
curing only 3 subscrip- 
tions. Or you can have a 
Remler Variocoupler 
free for 3 subscriptions. 
Thousands of dollars 
have been spent by the 
publishers of "RADIO" 
for premiums. Have you 
one of them? 

RADIO- PACIFIC BLDG., SAN FRANCISCO, CAL. 

Send "RADIO" for one year to the following: 

Send Premium to: 

Please include 25c 

for mailing charges 
with your subscrip- 
tions. 
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The superior performance of 

Giblin- Remler Inductance Coils 
is responsible for their big demand 

Interchangeable 
with all 

coil mountings 

The Most Efficient 
Compact Inductance 
Ever Used in Radio 

An Engineering History of the Most Efficient Inductance 
Coil Ever Developed 

HEORETICAI.LY, the ideal inductance coil 
should have all inductance-7-no capacity -no resis- 

tance -and no natural period. Such a coil would result 
in maximum signal strength with no interference from 
signals that were not on exactly the same wave length 
as the signals being received. 

Thomas P. Giblin, the radio engineer who originated 
the compact inductance coil, has been working on coil 
design for many years with this knowledge of the theo- 
retically "perfect inductance" constantly in mind. The 
first of his coils to appear on the market used the single 
lattice, or so called honey -comb winding. After a great 
deal of study and research, this winding was slightly 
improved by staggering the turns between layers re- 
sulting in a multi -lattice, or so called duo -lateral 
winding. 

However, Mr. Giblin was not satisfied. He felt 
confident that he could produce a coil that would come 
much nearer to having the characteristics of a theoreti- 

cally "perfect inductance." Complete success was at 
last achieved when the present Giblin -Remler coil -. 
THE MOST EFFICIENT COMPACT INDUC- 
TANCE EVER USED IN RADIO -was developed. 

In this coil the turns are wound close together, re- 
sulting in a greatly increased inductance for the same 
amount of wire. Hence the resistapce is lower for a 
given inductance. The slight increase of capacity be- 
tween turns has been many times compensated for by a 
greatly decreased capacity between layers resulting 
from spacing the layers with a cotton yarn of high 
dielectric strength. The result was a new coil having 
MORE INDUCTANCE -LESS DISTRIBUTED CA- 
PACITY -AND A LOWER NATURAL PERIOD 
THAN ANY PREVIOUS COIL. Furthermore, the 
new coil has maximum insulation between layers at the 
point of greatest potential difference. 

Under actual tests, this coil showed such wonderful 
improvement over his earlier forms of winding that Mr. 
Giblin indorsed it with his name. 

Write direct for complete specifications and 
table of contents for this new inductance coil. 

The Remler Technical Bureau is at your Service. Address your problems 

REMLER RADIO 
FACTORY AND HOME OFFICE 

248 FIRST STREET 
SAN FRANCISCO, CAL.d. 

to Dept. R 

MFG. COMPANY 
EASTERN SALES OFFICE 

154 W. LAKE STREET 
CHICAGO, ILLINOIS 

SUNSET PRESS. SAN rRANCISCO 
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