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December, 1923 

Buy at the Radio 
Store where they 
display this sign 
-the distinguish
ing mark of 
Blairco Proven 
Products. 

RADIO TOPICS 

ATLAS HEAD 
PHONES 

Atlas 

Loud 

Speaker 

Height over all, 21 in. 

The only high-grade receiver 
set offered at a reasonable price. 
Sensitiveness and adaptability 
positively is unequaled. Price 
$9.00. 

Horn, 11 in. in diameter, 
of sea m 1 e s s vegetable 
fibre, den s e and non
vibrating. Sound reflect
ing base and unit casing 
of dark red polished Bake
lite. Priced complete with 
horn attachment and cord, 

$25.00. 

The ATLAS Gives Tone Volutne 
With Perfect Tone Control 

J1ldircO "4" 
Crystal Set 

Takes 4 head phones 
-Enables 4 to listen as 
well as 1. All nickeled 
steel 9 in. high. Price 
only $'1.60. 

Complete with cop
per clad aerial, water· 
proof lead·in and 
ground wire, strain and 
wall tub. lnauiators, 
lightning a r r • 8 t. r 
ground wire clamp and 
set 01 $9.00 BlaJrco 
Headphones, $17.50. 

Dealera: An unbeat· 
able Jlrofit opportunit1 
is offered 10U in the 
Blairco ProTen Prod· 
uct.. Write quick for 
our propoaltion. 

Multiplied enjoyment with your radio follows the use of a loud 
speaker which, set in any convenient spot, throws out the tones so 
that a roomful of family and friends can hear. 

But in selecting the loud speaker, bear in mind that loudness 
without clearness is mere noise-and get an ATLAS. 

With the Atlas you get the true tone of the original-clear, pure, 
exquisitely sweet-and perfectly controlled. Tone distortion, dis
tracting mechanical sounds, confusing echoes and blasts-all are 
noticeably absent. 

All is due to the patented double composition diaphragm-found 
only in the Atlas. And to the use of finer materials which, with 
.scientific assembling, also insures permanence. 

A typical example of the extra quality afforded at no extra cost 
by all radio equipment sold under the Blairco trademark. . 

No matter what you want in Radio, buy at the "Blairco" Radio 
store and get dependable value. Every article sold under the Blairco 
trade name, whether our own make or others, is of proved superi
ority. Exacting tests have proved it the best of its kind, bar none I 

If you have no Blairco dealer, write us now for Folder and Price. 

'First With the Bnt" 

1429 So. Michigan Ave., Chicago 

Say 10U saw it in "Radio Topics" wbell writlna to ad.,ertiMrL 
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"The coming of a friend 
from a far-o fJ land-is 
this no t true joy f" 

-Confucius. 

Talking with a friend in 
a far-o{! land is also 
true delight when one 
uses a Grebe "13." 

RADIO TOPICS December, 1923 

Fo rm 1204 

CLASS OF SERVICE SyMBOL WESTE; ~, UNIO'N CLASS OF SERVlCE SYMBOL 

To""", ~~ 
Telrgnm 

Olyletter Blu. Day Lettl'r SlUG 

Ni!:ht Messag~ N" 
I 

Night Message Nite 

NI~tLeller NL ~.~ Night Letter NL 
It noneDf tflesl thUD symbol, TELu(t:~~AM If nOflO of tflese three ..,mbol. 
app9l1l after thu h.ck (number dI IlJPeanattertneehedc (rwmberol 
"O/'ds) thisl,ltrlll9ram. Other- wordsl this i • • telegmn. · Othlll'-
wis,itsel\araderlsindicaledbyth. 

NEWCOMe eA~LTON. PR£SICI[NT GEORGE W . E . ATK I NS. FI R~T V1 Ci:.· PAESID£NT 
wi$eltsdwaderis indic:aledbylhe 

l)'fT\bol lfIPearinll after the dude. fYITIbolil$lP(!aIi"Uaftertnedltdc. 

RECEIVED AFlNOR.TH Wl\SHINGTON ST. 
JAMAIC' N .., 

I N C6U 50 Nt. ..... ~, 

AVALON CALIF OCT 25- 26 1923 

OOUGLI'.S RI GNEY 

fl.H.CREBE & CO VANWYCK BLVD RICHvlONDHILL U. NY 

COP I ED MAC1vII LlI liN SHI P TV/Q HOURS UST NI GHT ON THI RTEEN TOOf( 

MANY MESSAGES AND PRESS REPORTS THEY ARE ELEVEN DEGREES FROM 

POLE AlL ViELL HEAVY SNOW TEMPERATURE BELOV/ ZERO SAW SUN 

FOR LAST TIME YESTERDAY EASI .LY WORK HIM ON YOUR SPLENDI D 

RECEIVER 1M F.iRS:r AlAERICAN PACIFIC COAST STATION TO HEAR HIM .. 
MAJOR. LAWRENCE MOTT 

1J 16A 

Copying the "Bowdoin" 
With the Grebe "13" 

Major Lawrence Mott, 6XAD-6ZW, Avalon, Ca1., needs no 
introduction to the amateur fraternity. 
We congratulate Major Mott upon his success in copying the 
"Bowdoin" for two hours. That his should be the first U. S. 
Pacific Coast Station to hear the MacMillan ship for so long 
a period is fitting testimony of the Major's ability as an oper
ator and of the excellence of his equipment. 
We are pleased to learn that the Grebe "13" was the Receiver 
used by Major Mott. 

Write us. 

A. H. GREBE & CO., Inc. 
77 Van Wyck Blvd. Richmond Hill, N. Y. 

Western Branch: 451 East 3rd Street, Los Angeles, Calif. 

Licensed under Armstrong 
U. S. Patent No. 1,113, 149 
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Greatest Show Ever Held 

T HE outstanding event in radio circles 
was the Second Annual Radio Show 
in Chicago, which was held N ovem

ber 20 to 25, inclusive. It was in point of 
attendance and enthttsiasm the greatest 
radio show ever held, and lived up to the 
billing, "The World's Greatest." 

It was a credit to U. J. Hermann, under 
whose manWagement the show was given, and 
James F. Kerr, who directed it. It was also 
a credit to the manufacturers who made the 
exposition possible. 

There was a noticeable lack of din and 
confusion during the entire week in the im
mense Coliseum, something unheard of at 
every other radio show. The only radio 
reception permitted was under the super
vision of the radio authorities, and the loud 
speakers were not blatting out discordant 
sounds from every angle. 

The marked enthusiasm of amateurs in 
the contests staged at the show where crys
tal sets vied 'with fourteen-tube outfits, and 
in the Listeners' Vote drawings, showed 
how popular radio has become. Many no
tables attended the exhibit and mingled 
with the crowds that flocked from booth to 

booth in search of new wrinkles and the 
latest devices. 

Radio a Boon to Isola ted 

D R. LEE DeFOREST, inventor of. the 
three electrode type of audion tube, 

. who attended the Second Annual 
Chicago Radio Show and addressed the visi
tors to the show on November 22, paid a 
splendid tribute to the magazines and papers 
of the country for spreading the knowledge 
of radio to the multitudes. 

Dr. DeForest said that radio broadcast
ing's educational possibilities were tremen
dous. It has made thousands of people 
study physics. and the theories of electricity · 
who otherwise might never have .developed 
their minds to that point. Every radio fan, 
too, is a student of geography. He has a 
better knowledge of the United States, its 
principal cities, and a fair conception of dis
tances. This was not true five years ago. 

But the greatest thing to radio, according 
to Dr. DeForest, is the taking away of 
loneliness from the farms and outlying com
munities. He said it is making for content
ment in American homes and is making 
home bodies of many people who used to be 
bored to death in their own homes. 

The famous scientist said that radio is no 
longer a fad-the attendance at radio shows 
this year proved that-and he predicted it 
will continue to grow and expand until it 
stands as one of the largest industries of the 
world. 

T HE passing of Charles P. Steinmetz, 
chief consulting engineer of the Gen
eral Electric Company, at his home in 

Schenectady, N. Y., was a severe blow to 
radio and the scientific world. He was with 
General Electric thirty years and had a 
world-wide reputation as a scientist, electri
cal engineer, author . and teacher, and at the 
time of his death had been working on many 
important improvements to radio apparatus. 

The government is at last going to look 
into the situation that nightly threatens the 
pleasure of many thousands of radio "listen
ers, namely, the interference caused by 
scores of ship telegraph stations. Hereto
fore uninformed broadcast listeners, enraged 
by interference, blamed it upon amateurs. 
The amateurs co-operated in every way. 
N ow it is up to the Department of Com
merce officials to regulate the ships. 
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Let's Make This a Merry Radio Christmas 

Greatest Radio Show Ever Held 
Second Annual Affa ir at Coliseum, Chicago, Surpassed All Previolls Rec

ords for Attendance and Exhibits rrHE Chicago Radio Show, which closed a successful 
week on Sunday night, November 25, was the largest 
exhibition ever attempted. More than 130 national 

exhibitors occupied booths upon the floor of the Coliseum, 
and all available space ,vas filled with r ad io apparatus, rang
ing from tiny head sets to fourteen-tube superheterodyne 
receIvers .. 

The immense hall was decorated with American flags, 
and the booths were partitioned with decorative panels in 
white and gold, many of them fitted with stained glass 
transparencies. Although the largest crowd that ever at
tended any show ever held in the Coliseum was on hand 
nightly, the aisles were sufficiently wide to take care of 
them without crowding, so well were the booths arranged. 

M ANAGER JAMES KERR 
stated to a RADIO TOPICS 
representative that the 

show was even greater than he 
contemplated. The attendance 
was beyond all expectation, and 
national exhibitor took every 
avail ab le foot of space, certifying 
that Chi cago is the radio center of 
the world. . 

Amateur Contests 

One of the features of the radio 
show was th e amateur con tes ts 
conducted by the Radio Sho\\' 
Company.· Many cash prizes were 
offered and all kinds· of se ts we re 
on display, from crystal receive rs 
to a fourteen tube outfit. One 
curious looking set was mounted 
on the frame of a bicycle wheel. 
the loop aerial being wound 
wound around the rim and the set 
constructed so that th e owner can 
swing the enti re outfit over h is 
shou lder and hear m usic w hi le 
riding or walking along the street. 

Maurice Francille demonst rated 
the radio cont ro l of war ships on 
a platform at one end of th e Coli 
seum, and special program were 
broadcast a ll week by the va rious 
large stati ons in Chicago. There 
was no confu sion, howeve l-, with 
a clashing of loud speakers from 
every booth. Many loud speak
ers were on display, but were si-

len t. The only reception permit
ted in th e hall was under th e di
rect supervision of the manage
ment and consisted of amplified 
receivin g se ts hidden 011 the bal
cony and attached to loud speak
ers in perfect synch ronization. 

Dr. Lee DeForest, famous scientist, h is 
wife and daughter, who visited the Radio 
Show at Chicago. Dr. DeForest spoke 
from station WDAP Nov. 22 and Mrs. 
DeForest sang several soprano selections. 

"Topics" at the Show 

ONE of the most attractive booths 
at the Chicago Radio Show was 
the one occupied by Radio 

Topics. A miniature ship represent
ing the Bowdoin frozen in the ice up 
along the coast of Greenland, Hash
ing messages to the U. S. A. was 
inclosed in a shadow 40x and attracted 
hundreds of radio fans, who stood 
about and read the code. The novel 
exhibit was the handiwork of Gustave 
Ehrler of the Ehrler Radio Company. 

Many Exhibitors Present 
Following is a list of those 

who occupied booths at the show: 
A. C. Electric Manufacturing 

Co., Dayton, Ohio; Acme Appa
ratus Co., Cambridge, Mass. ; 
Adams Morgan Co., Upper Mont
clair, N. J.; Alden Manufacturing 
Co., Springfield, Mass.; Harry 
Alter & Co., Chicago, Ill.; Amer
ican Radio Journal, New York, 
N. Y.; American Radio Relay 
League; F rank A. D. Andrea, New 
York, N. Y.; Atwater-Kent Man, 
ufacturing Co., Philadelphia, Pa. ; 
Apco Manufacturing Co., Provi
dence, R. 1.; Harry Atwell, offi
cial photographer, registration 
booth; Auburn Button Works, 
Auburn, N. Y.; Auto Elec. De
vices Co., Cincinnati, Ohio; N a
thaniel Baldwin, Inc., Salt Lake 
City, Utah; · Barsook Company, 
Chicago, Ill.; Bemo Radio Corp., 
Phi ladelphia, Pa. ; L. S. Brach 
Mfg. Co., Newark N. J.; C. 
Brandes, Inc ... New York, N. Y.; 
Bremer-Tull y Mfg, Co., Chicago, 
] 11.; B ristol Co., Waterbury, 
Conn.; Buell Manufacturing Co., 
Chicago, Ill.; Burgess Battery 
Co. , Chicago, Ill.; Carbon Prod
ucts Co., Lancaster, Ohio.; Carter 
Radio Co., Chicago, Ill.; Chicago 
Association of Commerce, Chi
cago Board of Trade, Chicago 
Dai ly Journal, Chicago Daily 
News, Chicago Evening Ameri
can, Chicago, Ill. ; Chicago Herald 
and Examiner, Chicago Radio 
Apparatus Co., Chicago, Ill.; Co
lu mbia Radio Corp., Chicago, Ill. ; 
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Commonwealth Battery Service 
Co., Chicago, Ill. ; Commonwealth 
Edison Co., Chicago, Ill.; Coyne 
Electrical School, Chicago, Ill.; 
Crosley Mfg. Co., Cincinnati, 0.; 
Cutting-Wash. Radio Corp. , Min
neapolis, Minn.; Dalton Whittier 
True Co., Chicago, Ill.; DeForest 
Ra. T. & T. Co., Jersey City, N. 
J.; Dictograph Products Corp., 
New York, N. Y.; Direct Sales 
Company, Chicago, Ill.; Doherty
Hafner Co., Chicago, Ill. ; Dubilier 
Condo and Rad. Corp., New York, 
N. Y. ; Eisemann Magneto Corp., 
New York, N. Y.; Ekko Com
pany, Chicago, Ill.; Elec. Re
search Labs., Chicago, Ill.; Ever
ett Radio Co., Chicago, Ill.; Fan
s teel Products Co., North Chi
cago, Ill.; Fed. Tel. & Tel. Co., 
Buffalo, N,. y.; Foote Mineral 
Co., Philadelphia, Pa.; .French 
Bat. and Carbon Co., Madison, 
Wis. ; Herbert H. Frost, Chicago, 
Ill.; Garod Corporation, Newark, 
N. J.; Gilfillan Brothers, Kansas 
City, Mo. ; Th. Goldschmidt 
Corp., New York, N . . Y. ; Grano
lite Art Products Co., Milwaukee, 
Wis. ; A. H. Grebe & Co., Rich
mond Hill, N. Y.; Howard Radio 
Company, Chicago, Ill.; Hudson
Ross, Chicago, Ill.; Inland Elec
tric Co. , Chicago, Ill.; Jefferson 
Electric Mfg. Co., Chicago, Ill.; 
Jewell Elec. Instrument Co., Chi
cago, Ill.; Howard B. Tones, Chi
cago, Ill.; Jones Radio Co., Chi
cago, Ill. ; Kellogg Switch & Sup. 
Co., Chicago, Ill.; Colin B. Ken
nedy Corp .. St. Louis, Mo.; Le
fax, Inc., Chicago, Ill.; Levitan 
Manufacturing Co., Chicago, Ill.; 
Lynn G. Lindsay, Minneapolis, 
Minn.; Lynn Radio Co., Chicago, 
Ill.; Lytton Radio Co., Chicago, 
Ill. ; Marco Meyer & Co., Chicago, 
Ill. ; Marinette Elec. Co., Marin
ette, Wis.; Mitchell Blair Co., 
Chicago, Ill.; R. Mitchell Co., 
Boston, Mass . ; Mon roe Manufac
turin g Co., Chicago, Ill.; Moon 

. Radio Corp .. Long Island City, N. 
Y.; Multiple E lectric Products 
Co., Newark. N . J. Nat'! Carbon 
Co., Long I land City, N. Y.; The 
H enry M. Neely Publishing Co., 
Philadelphia, Pa.; Neon Lamp 
W orks, New York, N. Y.; O'Neil 
Mfg. Co. , \Ves t New York, N . J.; 
Operadio Corporaf on, Chicago, 
Ill. ; Penpurthy Injector Co. , Per
fection Battery Co., Chicago; 
Philadelphia Storage Battery Co., 
Philadelphia, Pa.; Popular Radio, 
New York, N. Y.; Post Office, 
Precision Equipment Co. , Cincin-

RADIO TOPICS 

Prizes Given 
There were more than 300,000 

replies received to the Listeners 
Vote contest staged by the three 
broadcasting stations in Chicago 
and the management of the Ra
dio Show. Every night during the 
second annual show, two names 
were drawn from a large hopper, 
and each one received a valuable 
prize, ranging from $250 receiving 
sets down to jacks and tubes. 
These prizes are to be mailed the 
week following the show. 

nati, Ohio; Premier Electric Co., 
Chicago, Ill. ; Press Room, Radio 
Magazine, San Francisco, _ Calif. ; 
Radio Age, Chicago, Ill.; Radio 
Digest, Chicago, Ill.; Radio Pro. 
Mfg. Co., Chicago, Ill.; Radio 
Stores Corp., New York, N. Y.; 
Radio Topics, Oak Park, Ill.; Ra
dio World, New York, N. Y.; 
Rauland Mfg: Co., Chicago, Ill.; 
Reliance Radio Sales Co., Chi
cago, Ill.; H. G. Saal Company, 
Chicago, Ill.; Signal Electric Co., 
Menominee, Mich.; Stackhouse 
and Allen, Chicago, Ill.; Sterling 
Mfg. Co., Cleveland, Ohio; Thor
darson Elec. Mfg. Co., Chicago, 
Ill.; J . S. Timmons Talker, Phil
adelphia, Pa. ; Trimm Radio Mfg. 
Co., Chicago, Ill.; United Mfg. 
and Dist. Co., Chicago, Ill. ; V eri
ton Radio Assn ., Chicago, Ill.; 

Powel Crosley, Jr., -of Cincinnati, who was 
in attendance at Chicago Radio Show. 

Dece11l.ber, 1923 

Walbert Mfg. Co., Chicago, Ill.; 
Walnart Electric Mfg. Co. , Chi
cago, Ill. ; Wernes and Patch, Chi
cago, Ill.; Western Coil and Elec. 
Co., Racine, Wis.; ·Western Un
ion Telegraph, Weston Electrical 
Inst. Co. , Newark, N. J.; Willard 
Storage Battery Co. , Cleveland, 
Ohio; Winkler-Reichmann Co., 
Chicago, Ill.; Wireless Age, New 
York; David A. Wright Corp., 
Chicago, Ill.; Zenith Radio Corp., 
Chicago, Ill.; Zinke Company, 
Chicago, Ill. 

In point of attendance it was 
the largest Radio Show ever held, 
more than 400,000 persons having 
entered the Coliseum during the 
exhibit. 

Notables Attend 
E . T. Flewelling addressed the 

fans on his new "super" hook-up 
and Dr. Lee DeForest, inventor of 
the audion tube, also spoke before 
the immense crowds. 

Dr. DeForest Attends 
Radio Show 

D R. LEE DeFOREST, in
ventor of the audion, on 
which the entire art of 

modern radio and broadcasting is 
founded, attended the radio show 
at Chicago. 

A good deal of sentimental in
terest was attached to his trip 
there. It was in Chicag-o that Dr. 
DeForest made the accidental 
discovery that led to the discovery 
of the audion. That was in 1901. 
He had only been out of college 
a few years and was working days 
for $8 a week and at night sought 
practical solutions for his theories 
in wireless. ..... 

Quite by accident one night in 
his boarding house he noticed that 
sound waves influenced the g-as 
light in his room. That discovery 
started him on experiments which 
years later produced the three 
electrode vacuum tube, or audion 
as the inventor named it, and by 
which name all the radio fans 
know it. 

WHAT could be more 
appropriate for the 
young man of· the 

house than a radio set? 
Think of the hours of enjoy
ment he will get out of it. 

And the whole family can 
enjoy it. 

Let's make this a Merry 
radio Christmas. 
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Why Newspapers Broadcast 
By WILLIAM S. HEDGES 

WMAQ, Chicago Daily News, Chicago 

FIFTY newspapers in various 
parts of America are operat
ing their own broadcasting 

stations. In addition to this num
ber there are 100 newspapers which 
have some sort of affiliation with 
broadcasting stations. 

This evident interest on the part 
of newspapers in broadcasting is 
perhaps significant of an evolution 
in journalism. There are few sub
jects that ,hold more interest than 
the growth of journalism to its 
present high state, but I shall not 
take your time here to trace the his
tory of newspapers from 1498, 
when the first newspaper was is
sued. It will suffice to refer to the 
great contribution of telegraphy to 
journalism and the subsequent crea
tion of the great news 'services, 
which are spread like nets about 
the globe, ready to report news 
events with such rapidity that the 
whole world knows within a few 
hours events that are transpiring in 
distant countries. 

With the Japanese holocaust still 
fresh in our memories, we have an 
example of that strange, new thing 
- radio-and what it can do for 
journalism. Were it not for the 
radio link between America and 
Japan, you can merely speculate as 
to the frenzy of Americans await
ing belated word from their rela
tives and friends in that country, so 
suddenly 'tut off from all cable 
communication. You who know 
the effect of world events upon 
financial conditions at home can 
imagine the flurry in the stock ex
changes caused by uncertainty. 
Thus in assisting the newspapers 
in furnishing speedy news to the 
public, the whole public is bene
fitted. 

Radio a Big Factor 

I am, of course, mentioning a 
phase of radio, with which but few 
of the members of the National 
Association of Broadcasters have 
to deal. Yet, it clearly points the 
way to progressive newspapers and 
newspapermen that they must be 
thinking in terms of a great social 
development, when they are build
ing the future of thei r publications. 

The cubs of today will be the 
managing editors of tomorrow. 

When they reach that estate they 
will in all probability have to deal 
with, that great voice- rac1io
which may be made a power of vast 
good to the republic or a power of 
destruction and disintegration. 
That is a responsibility that all 
broadcasters face . 

But why should newspapers be
come broadcasters? That is a ques
tion that undoubtedly reiterates it
self in the minds of everyone of the 
newspapers engaged in the opera
tion of their own stations. It is 
natural for . manufacturers of radio 
equipment to broadcast. They are 
sustaining the reason for the pur
chase of their product. For th e 
same reason retailers find broad
casting worthwhile, even though 
these two classes of broadcasting 
are paying the freight for the 
manufacturer who won't partici
pate in the expense of entertaining 
the public. 

W hy Colleges Broadcast 

Schools and colleges broadcast 
because they wish to extend their 
influence, to increase their enroll
ment, through the advertisement 

of their name and their wares, or 
they may operate stations as mere 
demonstrations of their physics de
partments. 

But why should newspapers 
broadcast? T here are several prac
tical reasons. I will mention them 
first. But there is also an idealistic 
reason. Among the practical rea
sons is the creation of good wiIl, an 
intangible, yet nevertheless invalu
able asset for quasi-public institu
tions, such as newspapers. DoIlars 
may not directly follow from the 
pleasures experienced by listeners 
to programs broadcast by newspa
pers, but the feeling of friendliness 
is there and the friendship of ' the 
masses makes strength for the 
newspaper. 

It has been said that a newspaper 
has a harder time advertising itself 
than any other finn or institution. 
Th~ther firms and institutions can 
run their advertising in the news
paper in order that they may 
reach their clientele and attract new 
patrons th rough its own medium. 

EXECUTIVES OF NATIONAL BROADCASTERS' ASSOCIATION 

Left to right, C. H . Handerson, WJAX, Cleveland ; Raymond W alker, 
manager Bureau of Music Release; Senator Frank W . Elliott, WOC, Daven
por t ; Eugene MacDonald, J r., W JAZ, Chicago ; P aul B. Klugh, ex-chairman ; 
William S. Hedges, WMAQ, Chicago ; J . Elliott Jenkins, WDAP, Chicago ; 
C. B. Cooper, Department of Commerce, radio committee ; John Shepard III, 
WNAC, Boston. Seated, Powel Crosley, J r ., WLW, Cincinnati, taken at 
recent convention at Commodor e Hotel, New York City. Over 4,284 tel
egrams were received within four hours in answer to request to determine 
size of listening audience at one station. It was estimated about one in one 
hundred sent telegrams. (Photo by Wide World). 
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It can advertise in other newspa
pers in the same city, but that is too 
often a confession of its own weak
ness. So we find the newspapers 
advertising in billboards, placed in 
conspicuous places. The power of 
billboard advertising is a debatable 
matter. 

With the advent of radio, the 
newspapers have a new medium of 
advertising, though, of course, it is 
indirect. Through radio the name 
of the newspaper, engaged in 
broadcasting, is poured into the 
ears of thousands of listeners, and 
without offense. Through radio 
the various departments of the 
newspaper become known. The 
automobile (!ditor, with his talks on 
traffic regulation or on motor trails, 
makes his department known to the 
public and such of the public as are 
interested in automobiles, traffic 
rules and motor highways will turn 
to their radio friend's column for 
information. The broadcasting of 
football, baseball and other sport
ing returns, emphasizes the efficien
cy of the sport department. Sim
ilarly, in giving a service to the 
public, the newspaper is building up 
its clientele. 

A radio department in conj unc
tion with broadcasting also serves 
the public, which seeks to learn the 
nature of the program to be broad
cast. The fan may learn how to 
build his set by reading the radio 
pages and will feel kindly to the 
newspaper which has helped him. 
He can then tune in on the news
paper's station and get the enter
tainment he seeks. He takes his 
troubles to the newspaper and 
comes to regard it as a friend and 
counselor. Such friends may be 
counted in the circulation tablula
tions. 

Some of these reasons for a 
newspaper entering into broadcast
ing may not seem as cold-bloodedly 
commercial as the word practical 
suggests, but newspapers do not 
gain their strength from being cold
blooded in its contacts with the 
public. There must be the willing
ness to serve as the inspiring mo
tive behind the ceaseless labor of 
presenting the facts as they are 
found. 

When a newspaper g"Oes onto the 
air, the spoken word of the radio 
station is as representative of the 
newspaper as its pages and col
umns. For that reason the same 
policies should prevail in broadcast
ing as pertain in the editorial con
tent of the paper. 
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Sidney Kasin dorf, well-known amateur, New York, whose caU 
letters are 2-ATV, showing panel arrangement of his three circuit 
honeycomb regenerative receiver. He has covered long distances with 
this receiver, he says, and for neatness of design and simplicity of 
control it would be hard to beat this outfit. ( K. & H. Photo) 

Hawaiians Hear WHB's 
Program 

RADIO listeners in the Ha
waiian Islands have for 
some time had the pleasure 

of listening to programs from "the 
good old U. S. A .," re-broadcast 
from the station of the · Honolulu 
"Advertiser." Uusually these pro
grams come from KHJ and KFI, 
both in Los Angeles and both 
equipped with Western Electric 
500 watt transmitters. 

On the night of September 2, a 
new record was made with the 
re-broadcasting of a late program 
from WHB, the Sweeney Auto
mobile School at Kansas City. 
This station is also equipped with 
a sao watt Western Electric 
transmitter and its well known 
slogan, "The Heart of America," 
has been heard from coast to 
coast. On this particular occasion 
the engineer in charge of the 
Hawaiian station said that 
WHB's signal strength was ex-

ceptionally good and its modula
tion perfect. 

The re-broadcasting arrange
ment is as follows: At the Koko 
Head station twelve miles from 
Honolulu, is a receiver consisting 
of three stages of radio frequency 
and a standard short wave set, 
fed from a combination of a 
Beverage and horizontal antenna. 
The signal is then amplified with 
one stage of audio frequency and 
one stage power amplification, 
and passed through twelve miles 
of telephone line to the City of 
Honolulu, where it is put into the 
modulating circuit of the Hono
lui u "Advertiser's" transmitter 
(KGU). The distant signal thus 
actuates the local station and pro
vides coast programs to the en
thusiasts in the Islands of the Ha
waiian group. 

TIPPING MOTHER OFF 
Mrs. Upstart-On this invitation to 

the Highbrows' affair I see R. S. V. P. 
I wonder what that means? 

Daughter-Why, you silly thing; I 
suppose they are going to have a 
radio concert from that station!
New York Globe. 
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The Future of Radio Broadcasting 
By A1ARTIN PRICE 

Director of Broadcasting for the General Electric Co. 

ELECTRICITY as a servant 
of man was almost un
known fifty yea rs ago and 

its conspicuous achievements in 
lighting, traction, power, ship 
propulsion, and communication 
are all within recent years. So 
the word "electric" has almost 
become a synonym for speed, 
progress and accomplishment. 
Unlike other new developments 
which are frequently held back 
by their own limitations, the 
progress of electric application is 
limited chiefly by human inertia 
and conservatism. 

Thus while the incandescent 
lamp was invented by Edison in 
1879 and has since been so per
fected that it furnishes the best 
light available and more econom
ically than kerosene or candles, 
yet it is now used in less than 
half th e houses in the United 
States. 

Electric locomotives capable of 
exerting greater power than any 
steam locomotive and operating 
so efficiently as to save enormous
ly in coal consumption have been 
available for many years, yet only 
two per cent of our railroad mile
age has been electrified. The 
complete utilization of water pow
er which is practicable th rough 
electrification would be a tre
mendous factor in conserving our 
country's fuel resources, yet only 
one-fifth of our available wate l
power has been developed. 

Radio I s Exception 

I n spite of the great strides 
which electricity has made, we 
must admit that with one notable 
exception, we have been relative
ly slow in realizing its full possi
bilities. The notable exception is, 
of course; radio broadcasting. 
N ever in the history of the world 
has any invention been so eager
ly, so rapidly, and so universally 
adopted. 

Three years ago it was an al
most unknown ar t. Today there 
are six hundred broadcasting sta
tions, and the receiving sets are 
numbered in millions. As a 
method of communication it has 
taken its place with the telephone, 
telegraph and post office, b ut it is 

more than a method of communi
cation. With the printing press 
and the moving picture, it is one 
of the three greatest factors in 
forming and influencing public 
opinion. 

What of the future of this mar
velous invention which makes it 
possible for a speaker to address 
an audience of millions, reproduc
ing sound so faithfully that a 
whisper or the rustle of a sheet 
of manuscript is projected hun
dreds of miles and so rapidly that 
the voice may be heard across the 
continent before it reaches a 
hearer at the end of the room? .. 

Future of Radio 

Forecasts may be of two kinds: 
first, th e natural and logical de
velopments of an art according to 
its known principles and laws, 
and, second, the imaginary ex
tension of the art beyond these 
limits, and we may readily, al
though reluctantly, dispose of the 
latter by predicting that the most 
fanciful flights of the imagination 
are probably inadequate pictures 
of the future of radio just as the 
fairy tales of the last cen tury fell 
short of the actual accomplish-

ments of the present day. In 
other words, we may consider the 
future of broadcasting as an eco
nomic force rather than try to. 
foretell how invention may add to 
its further development. 

The ability to communicate in~ 
stantly and simultaneously with 
millions of people is not a power 
which will be lightly discarded as 
a fad or a passing fancy. It sug
gests, with no strain on the imag
ination, a universal language and 
the vehicle for coml?lete mutual 
understanding among the peoples 
of all civilized nations. 

Music is a universal language 
and fortunately music is the foun
dation -m all broadcasting today. 
Undoubtedly it will continue to 
occupy an important part of the 
programs, but it will be used with 
more artistic taste. The best in 
music will always be available so 
that public appreciation will be
come more exacting and the in
ferior and mediocre will be elimi
nated. 

Great Educational Factor 

To music wi ll be added the 
radio play, a fo rm of drama intro
duced by 'VGY at Schenectady, 

FRIEND OF BRONX RADIO FANS 
This is L eo Johnson, who operates amate'!r radio station 2-CTQ. He has just com

pleted a new 20-watt transmitter, shown herew.th. Four. 5-watt Rad.otron tubes are ,!sed 
and the station on test has covered great distances on th.s low power. Mr. Johnson hves 
in the Bronx, N ew York City, and there is no more popular amateur in the East. On the 
left is a three step rege.nerative receiver. (H. & H. Photo) 
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having characteristics as distinc
tive in the radio field as the 
screened play in moving pictures, 
but preserving at the same time 
the complete realization of lit
erary form. 

Religious services will con tinue 
to inspire the vast radio audiences 
and particularly to cheer and 
comfort those who are in capaci
tated through age or infirmity. 
In spirit they 'will assemble regu
lady "to meet the Lord in the 
air," and there will grow up a re
ligion in which shades of creed 
will be subordinated to belief in 
great fundamental principles. 
Then there will be established a 
unity of r,eligious peoples which 
has never before existed. 

Graded educational courses will 
be available at times convenient 
to those who labor in factories or 
field s so that the world's educa
tional s tandards may be greatly 
advanced by providing opportuni
ties even for those isolated ' from 
educational centers or otherwise 
prevented from attending school 
and college. 

The usc of radio for broadcast
ing news, marke t~ stock and 
weather reports will be greatly 
extended. supplementing these 
functions of telephone. telegraph 
and newspaper. 

A Serious P roblem 

These are some of the olw iol1s 
develop ments of radio broadcast
ing which may be expected in the 
immed iate f,pture as they do not 
demand any radical ad\'ance in 
our present techn ical knowledge. 
They do, however, necessitate 
some consideration of the ques
tion: "Who will undertake to 

_broadcast?" because broadcasting 
today involves a serious responsi
bi lity. Whether broadcasting de
velops along the line of its tech 
nical possibilit ies or remains sta
tionary depends largely on those 
who undertake the job. The in
q uiry is particularly per ti nent 
now when a score or mo re broad
cast ing stat ions a re relinquishing 
their licenses every month and 
about an equal number 'of new 
stations are coming "on the air." 
T his condition, w hich was p re
dicted a year ago, res ults la rgely 
from a lack of understandin g as 
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to the cost and responsibi lity of 
broadcasting. 

A modern, well equipped high
power station costs not less than 
$150,000, and the annual cost of 
operation is approximately $100,-
000. Obviously a depar tment 
store, newspaper, or other enter
prise supported largely by local 
trade, cannot afford to broadcast 
far outside of the area it serves. 
Such stations "vill naturally be 
short-lived unless the y limit 
themselves to low pO\\'cr and 
short programs. Even then it is 
probable that better results for all 
concerned would be obtained in 
such cases by renting broadcast
in g facilities from those estab
lished to render suclf sen' ice. 

Few er Stations 

\;Ve may therefore assume that 
the number of broadcasting sta
tions will decrease rather than in
crease, and that the high power 
stations with daily programs will 
be operated by interests of na
t ional scope. The Radio Corpora
tion of America and the great 
electrical manufacturing compa
nies will continue to broadcast on 
a large and expensive scale be
cause the sale of receiving sets 
is dependent on the continuance 
of good broadcasting and also be-
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cause of the friendly relations 
which broadcasting may establish 
with the public. 

Another development worthy 
of mention is the distribution of 
broadcasting over telephone or 
electric lighting systems. This 
plan is entirely practicable and 
may be employed to a consider
able extent in metropolitan areas, 
but will never supersede general 
broadcasting. The one quality of 
rad io broadcasting which has 
gripped public interest is its uni
\'ersal freedom. It reaches every
where and is free for all who sup
ply themselves with receiving 
se ts . . 

Thus, while broadcasting in
volves an enormO'lis expense 
without any direct returns, it may 
be expected to continue on an im
proved and more comprehensive 
plan, becoming an established 
means of disseminating news, 
music, education, entertainment 
and religious services. Fortu
nately most of the important 
broadcasting stations are quite 
conscious of the great responsi
bility they have accepted and 
they are seriously studying the 
problems involved with the views 
of rendering the listening public 
a real and permanent service. 

RADIO MOVIES T H E LATEST TH RILL 
According to announ cement o f an invention recently perfected by Harry Herzog , a 

young inventor of 437 Lafayette avenue, B rooklyn, N. Y. , you can sit in your parlor an d 
watch w ireless movies on your home screen from a nearby broadcasting station. Mr. Herzog 
recently demonstrated his invention to his backer, Abraham Goodman, in his home. The 
photo shows the inventor standing beside his wireless receiver, declared to be a u£ool proof" 
radio outfit with no aerial, no ground and only one d ial, with a r adius of 1,000 miles. (P hoto 
by International Newsree1. ) 
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Here's Wallace Gordon Yadon of Delavan, Wis., familiarly known 
as the "WG Y" kid, the first baby to be named after a broadcasting 
station. He's listening to the General Electric station at Schenectci.dy 
right no'w. 

G. H. Frohman has equipped his Rolls Royce with a receiving loop 
and Western Electric loud speaker and is giv in g the baseball fans a 
treat outside the stad ium grounds during the recent world's series. 
WEAF is broadcasting. 

TOPICS 13 

M. W. Obermuller's receiver utilizes three stages of transformer 
coupled radio frequency, detector and two stages of audio frequency . 

. It has but one control, aside from the rheostats and one potentiometer, 
The efficient workmanship is probably responsible for the fact that Mr. 
Obennuller has brought in stations far distant and no squeals are en
countered in tuning. (K. & H. Photo) 

A well designed three circuit regenerative receiv.er. Back view of 
Sidney Kasindorf's three circuit honeycomb set. Note the neat wiring 
and ar·rangement of parts. A receiver built like this is sure to get DX. 

(K. & H. Photo) 
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Essentials of Good Reception 

W HEN radio broadcasting 
was first initiated, the gov
ernment was at a loss which 

wavelength to assign these new sta
tions. All wavelengths were con
stantly being used excepting one of 
the lower of the three which are 
assigned to the commercial land 
and ship stations. This wavelength 
happened to be 360 meters lying be
tween the amateur wavelength of 
200 meters and the usual commer
cial wavelength of 600 meters . At 
this wavelength the broadcasting of 
programs would also create the 
least interference for all the sta
tions. 

As everyone knows, after broad
casting became popular and such 
a great number of stations were 
operating on the some wavelength, 
it became impossible, even with the 
best of instruments, for the receiv
ing station to enjoy anyone pro
gram without the interference of 
another. Accordingly, the Depart
ment of Commerce undertook to 
improve the situation by assigning 
a different operating wavelength to 
each station. This solution helped 
considerably until the number of 
stations, steadily increasing, has 
now reached that point where many 
of the allotted waves vary not more 
than 3 meters. Some stations, lo
cated in the same city, vary only 
Yz meter. Such a close variance 
causes the present situation to be 
nearly as bac!. as when all the broad
casting stations were operating on 
the same wave, for on the average 
receiving set, 10 meters in tuning' 
makes very little difference. 

* * * * 
Reception of programs free from 

interference is now up to the re
ceiving station, its inst rument, and 
general equipment besides the abil
ity of the operator. The receiving 
instruments must be highly sensi
tive and selective as well as simpl e 
in operation. Manufacturers are 
beginning to realize that such an 
instrument is an absolute necessity. 
The day of the numerous multi
control receiving set, althot1gh sen
sitive and select ive, which took an 
expert to tune, is past. 

Outside of the tuned plate im
pedance radio-freq uency type of 

By ALPHONSO PAUL 

recei ver, a well constructed regen
erative receiver is the best for sim
plicity of control combined with 
sharpness is in tuning. In such cir
cuits, the plate, as well as the grid 
circuit, is tuned to the incoming 
signal. In other words, before it 
is possible for the desired signal to 
be heard, not only must the anten
na-ground and grid-filament cir
cuits be in resonance with it, but 
also the plate circuit. It is the tun
ing of the plate circuit which causes 
the regenerative type to excell over. 
the simple circuit tube receiver in 
selectivity. 

Receivers built according to the 
instructions given by Mr. Paul A. 
Perry in the' August, September, 
and October issues of RADIO TOPICS 
have proven to be very selective as 
well as easily controlled. In each 
of the hook-ups given in Mr. Per
ry's articles, it will be found that 
the plate circuit of the tube is sep
arately tuned to the incoming wave 
which accounts for their good se
lectivity. 

* * * 
It must not be expected that a 

good receiving outfit will separate 
stations under any condition. Cor
rectly designed and built antennae 
have much to do with efficient re
cept ion. If the natural period of 
the antennae has too great a funda
mental wavelength, it is practically , 
impossible for any instrument to 
tune in stations whose wavelengths 
are less than that of the receiving 
antenna. 

Altho it has been proven that the 
large antenna absorbs more of the 
transmitting energy, thus producing 
a greater current in the antenna 
tuning circuit than is possible to ob
tain with a small one, it must be 
remembered that such an antenna 
is also broad in tuning. Because 
of this greater absorption ability, 
the tuning out of static and inter
fering stations is very difficult. Also 
when receiving antennae are placed 
at great heights, the signal strength 
and static interference increases 
whi le the tuning broadens consider
ably. 

On the other hand, a small anten
na placed at a moderate height, 
may be easily and sharply tuned 

and, because of its lower static 
ratio, is less effected by static inter
ference. Of course the original sig
nal energy absorption of the smaller 
antenna is somewhat less, but, if 
necessary, this may be overcome by 
proper amplification. 

Thus the best receiving antenna 
is one which is moderate in length 
(under 100 feet) placed at a mod
erate height (from 25 to 40 feet) 
and, if composed of more than one 
wire, with wires well spaced (from 
18 to 36 inches) with all connec- , 
tions tightly soldered. Attic an
tennae usually follow these dimen
sions closely because of laCK of 
room in both height and length. For 
this reason, the usual attic antenna 
will be found to give equal or bet
ter results than obtained on a huge 
one outdoors. 

More es ential than a good an
tenna for perfect r eception, is a 
good ground connection. From the 
many poor "grounds" to be seen, 
one would believe the average ama
t eur to be afraid of them. Water 
pipes make good ground connec
tions when properly used. A fairly 
heavy wire should be used for the 
ground and fastened securely to a 
spot where all paint and rust have 
been removed and the bare metal 
of the pipe cleanly scraped. Many 
meters contain rubber washers in 
their connections which act as in
sulators and break the electrical 
continuity of the pipe line. There
fore, the best water pipe ground is 
that which is securely fastened to 
the feed pipe on the street side of 
the meter. 

Many of the minor general equip
ment details in the receiving station 
which are now unstudied and over
looked by the operator, must soon 
be corrected or the selective ability 
of his station in reeciving great dis
tances, as it has accomplished in 
the past, will be greatly reduced. 
The great number of broadcasting 
stations now in constant operation, 
with the continuous inception of the 
many more that are soon to come, 
presents a serious problem in over
coming interference and the opera
tor who wish!"" to enioy the consis
tent long distant reception of the 
past wiII be forced to give due con
sideration and study to details, 
which before now, were looked 
upon with indifference. 
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Practical Hints on Designing of 
Regenerative Receivers 

By PAUL A. PERRY 
PART 7-THE DX BRINGER-IN 

A LIAadio fans have dreamed 
of the day when they could 
own or build a radio receiv

er which would be easily oper
ated, sharp in tuning, and highly 
sensitive in order that they could 
receive long distant stations with
out "fishing" forever and then 
only to be disappointed. Every 
receiver; so far, has had its good 
and bad points, but always has 
succumbed to the objections. This 
receiver, however, seems to have 
been able to keep its good points 
far ahead of any of the objections. 
Its efficiency over both wave
length range and distance have 
proven to be very gratifying in 
its tests. 

Using only the one tube, this 
circuit has repeatedly received 
stations 1,500 miles and more dis
tant. It is more easily tuned than 
most receivers because of the ab
sence of all switches. Just the 
adjustment of the three dials in 
tuning simplifies the receiver to 
a large degree. There is no con
stant fear of forgetting the rela
tive positions of the all important 
switches. 

One may keep a record of the 
dial positions, and if the station 
is transmitting, may tune it in by 
only setting the dials at their re
corded positions. Of course, as 
this receiver is of the regenerative 
type, times will occur when the 
carrier waves of other stations 
will necessitate a small variation 
from the recorded adjustments, 
but one may be sure th at the rec
ords will not be off more than a 
few per cent. 

Tuned P late Circuit 
The classification of this circuit 

under anyone of the established 
types is an impossibility. It 
makes use of the tuned plate ci l'
cuit, as in the double circuit re
generative, by use of the variom
eter and an inductive feed-back 
action from the variometer and 
secondary into the primary simi
lar to the single circuit regenera
tive. There is also a conductive 
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Hook-up of DX Receiver described in accompanying article 

regenerative effect caused by the 
plate variometer being directly 
connected to the secondary, Th us 
regeneration is obtained by really 
two distinct meth ods of induction 
and conduction. 

The only name by which this 
circuit is known is that of the 
"DX Bringer-In." This descrip
tive name was given it because of 
its unusual ability as a one tu'be 
circuit in distant reception, and 
no other name seems to have been 
necessary to increase its popu
larity. 

As will be noticed from the dia
gram in figure 1, the antenna
ground circuit is tuned only by 
means of a small fixed inductance 
and a .001 M. F . (43 plate) vari
able condenser placed in series 
with it and the ground. This con
denser is also placed that it will 
also -be between the secondary 
and primary coils thereby enabl
ing the secondary to be ground~d 
directly. 

F ixed Inductance 

The secondary circuit consists 
only of a fixed inductance tuned 
by means of a .0005 M. F. (23 
plate) var iable condenser con
nected across it. One side of the 

secon dary inductance is con
nected to the ground and one side 
of the plate variometer stator 
winding. 

It is this connection which pro
vides the conductively coupled 
regeneration. 

The regeneration of the tube is 
controlled by tuning the plate cir
cuit with the variometer. The 
tuning inductances viz: the pri
mary, secondary, and variometer 
are made up into one unit as in 
figure 2. Both the primary and 
secondary coils are wound on a 
tube 3Yz inches in diameter and 
about 4 inches long that is 
mounted next to the variometer 
stator winding as shown. 

For the best results, choose a 
variometer whose coils consist of 
not more than 40 turns each of 
number 18 double cotton covered 
wire. Smaller sizes and more 
turns of wire will cauSe the ad
justment of regeneration to be 
very cri tical. The primary coil 
consists of 20 turns of number 18 
double cotton covered wire wound 
on that end of the tube farthest 
from the variometer stator. After 
skipping a space of % inch, the 
secondary, consisting of 50 turns 
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of the same sized wire, is wound 
into place. When winding the 
coils, be sure that they, including 
the variometer stator winding, are 
wound in the same direction simi
lar to one continuous coil. If one 
coil should' be in opposition with 
the others, poor reception will re
sult. These combinations of coils 
and condensers will easily re
spond to wavelengths of 175-600 
mete rs, which will more than 
cover the needs of the broadcast 
receptor. 

How to W ire Parts " 
V.Then the unit is completed, 

the parts are wired as shown in 
figure L Care should be exer
cised to keep the unit and conden
sers well spaced in order to guard 
against any counter inductive cur
rents which might cause the set 
to howl. Be sure that the rotary 
plates of both variable condensers 
are connected to the g round lead 
of the circuit. If these connec
tions should be accidentally re
versed, very noticeable "hand ef
fect" \yill interfere with the 
tuning. 

The grid-leak is connecte d fr0111 
th e grid side-of the grid condenser 
to the negative side of the fila
l11ent battery and not across th e 
grid conden~s er as is usual. For 
bes t reception , its reception 
should be fi xed at 2 meg-ohms. 

In tun ing, the primary variable 
conden se r is se t about three
fourth s o r the \\'ay in and th e va ri
ol11 e t-cr se t a t about 15 or 20 de
g rees. The seconda ry variable 
condenser is then adjusted until 
th e des ired s ta tion is heard. after 
which th e variometer is turned 
until maximum regeneration is 
obtain ed. If the secondary vari
able cund enser is critical in its 
adju stm ent, which is an indica
tion o f not quite being on the 
wave, the primary condenser 
should be adjusted until the sig
nals have been increased to their 
greatest intensity. Such a re-ad-

justment of the primary co nden
ser will tend to broaden the ad
j ustments of the secondary con
denser, but should do so without 
impairing the tuning abil ity of the 
circuit. 

Commissioner I ssues 
Aeria l Rule .. 

Following the tragic death d 
two men in Chicago whi le erect
ing an aerial one Sunday mo rn
ing, John T, Miller, commissioner 
of gas and electricity of Chicago. 
has issued the fo llowing warni ng 
for the guidance of person erect
ing aerials: 

Do not attach radio anten
na wires to electric light or 
telephone poles in alleys or 
streets. 

Do not cross radio antenna 
wires over or under electric 
light or telephone wires. 

So locate radio antenna 
wires that if they should 
break, any broken wi re will 
not come in contact with elec
tric light or power wires. 

Supports for radio an tenna 
wires should be v·cry sub tan
tial, particularly so on ac
count of the coming ,,'inter 
weather. 

Particular attention sh ould 
be given to the locati on of 
radio antenna wires, so that 
incase wires fall th ey will 
not fall on pedestrian s. 
"The development of th e radio 

has been so rapid th a t it is ex
ceedingly diffi cult to draft a set of 
ha rd and fas t rules," the c0111mis
sioner said. " I fully realize the 
diffi culties, but th e g;-O\ying popu
larity of the radi o demanel s i111me
(lia te action ." 

Let's make this a radio Christ
mas. Considerable interest has 
been created by the two big radio 
shows in Chicago and New York, 
and radio week added to the success 
of a radio Christmas. 
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Can You W r ite a 
Scenario ?' 

DR. LEE DeF O RE ST wants 
to know whether there are 
any scenario writers among 

the radio fans. 
He intends to produce a radio 

comedy via the Phonofilm and said 
he would be mighty gratified to re
ceive suggestions from the radio 
fans all over the country. Just to 
make it more interesting, he will 
give one of the new D-lO reflex sets 
as a reward for the best radio com
edy scenario submitted, provided it 
is available in the Phonofilm studio . . 

Lest there be any radio fans who 
are unfamiliar with th.e Phonofilm 
it should be stated that the Phono
film is a combination of motion 
pictures anel voice or music or any 
other sound the action calls for. 
It is all photographed and repro
duced in absolute synchronization. 
Many people call it "talking pic.
tures ." 

Dr. DeForest believes that a most 
hilarious comedy can be made on 
the Phonofilm by taking radio as a 
subject and he knows no better 
source of suggestion than the radio 
fans themselves. 

Scenarios should be sent direct 
to Dr. Lee DeForest, 220 West 
Forty-second street, New York 
City. 

Farmers No t Slow to 
A dopt Radio 

The speed with which farmers 
have taken up radio for practical 
and social purposes is shown in 
recent survey made by the U nited 
States departme nt of agriculture. 

County agricultural agents esti
mate that there are approximately 
-+0,000 radio sets on farms in 780 
co unties. This is an average of 
51 sets per county. Applying the 
average to 2,850 . agricultural 
co unties a total of more than 
145,000 sets on farms throughout 
the country is estimated. 

The county agents' estimates 
cover eyery state. In New York 
it is estimated that in 37 'agricul
tural counties there are 5,502 sets 
, )11 farms. In 51 counties in Texas 
there are 3,085 sets. Forty-three 
counties in Illinois show 2,814 
sets : 26 counties in Missouri, 
2,861 sets : 42 counties in Ohio, 
2,620 sets; 40 count ies in Iowa, 
2,463 sets. and 26 coun ties in 
Kansas, 2,054 sets. 

www.americanradiohistory.com
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Reaching Across Oceans With Radio 
By E. F. TiV. ALEXANDERSON 

Chief Engineer) Radio Corporation of America 
(Abstract of An Interesting Paper R ead Before the Ame1'ican Institllte 

of Electr1'cal Engineers) 

T HE radiO' engineer is, mare 
than any .other, campelled 
to' wark with canditians 

which are nat within his cantral, 
and an ly partially understoad. 
The law af prabability and aver
age must therefare figure largely 
in his calculatians. 

A gaad many af thase present 
here are undaubtedly radiO' ama
teurs. WHen yau have received 
same clear signals fram Kansas 
ar Cuba this is an interesting fact 
and yau relate it to' yaur friends . 
Many af yau are nO' daubt fand af 
fishing especially when yau have 
caught a big traut. That is an 
event warth mentianing. These 
are single. facts highly subject to' 
the law af chance. Nevertheless 
the prafessianal fishermen succeed 
in praviding fish far aur dinner 
tables with great regularity. It is 
the aim af the radiO' engineer t o' 
charter the sea of the ether, to' 
weather its starms and to' pravide 
a continua us service af cammuni
catian day and night. 

The transaceanic radiO' statian 
is a pawer statian. Its input is 
kilawatts and its autput is wards. 
The. prablem of radiO' engineering 
is to' establish the relatian be
tween kilawatts input and wards 
autput. This relatian between 
kilawatts arrd wards is a chain 
comprising faur separate subj ects 
which are heing studied by spe
cialists in thase subjects. 

* * * 
They are: 
1. Relation between kilawatts 

cansumed and wave energy radi 
ated. 

2. Relatian between wave en
ergy at the transmittin g statian 
and wave energy at the receivin g 
statian. 

3. Relatian between wave en
ergy at the receiving statia n and 
the speed at which wards can be 
received. 

4. Influence af atmaspheric 
disturbances. 

The first subject deals with the 
radiO' pawer stat ian and the an-

tenna. The RadiO' Central anten
na is designed fram the ground 
up. It has six graund cannectians 
distributed aver a distance af ane 
mile and 150 miles af wire buried 
in the graund. Thraugh these 
devices the graund resistance has 
been reduced to' 1/ 10 ahm. The 
best antenna af types previausly 
used have graund resistances of 
abaut twa ahms. The lasses in 
the graund have thus been re
duced at the rate af 20 to' 1. 

The secand subject is wave 
prapagatian. We ha ve naw a 
great deal af practical data which 
can be summed up in the rule that 
the mast ecanamical wavelength 
far cammunicatian aver a certain 
distance is abaut ane five-hun
dredths af the distance. 

The third subject deals with the 
design af th e receiving statian. 
It has been faund that the speed 
in wards per minute at whi ch it is 

passible to' receive telegraph cade . 
is directly prapartianal to' th e am
plitude af the waves. A signal 
field strength af 50 micravalts per 
meter carrespands under average 
canditians to' a speed af 50 wards 
per minute. 

fhe faurth subject deals with 
the atmaspheric disturbances. 
Our madern receiving system 
eliminates abaut 9/ 1Cf af the dis
turbances but the residual which 
is nat eliminated determines the 

. speed af receptian by the law af 
inverse prapartianality. 

Far eliminatian af disturbances 
we use a new type af antenna 
abaut ten miles lang. It is a sim~ 
pIe telegraph wire maunted an 
ardinary pales. I t is nat tuned 
far any particular frequency, and 
waves af all lengths travel alang 
the wire with the velacity af light. 
The ether wave thus starts a wave 
an ane end af the wire, and this 
wave trayels alang the w ire while 

KEEPS IN TOUCH WITH THE GIANT DIRIGIBLE-ZR-l 
A photo of t~e naval radi? st~ti~n, Lakehurst, N. J., which receives and sends reports 

to the ZR:1. Th.s home station .s m constant touch with the dirigible. It uses a navy 
type set Wlth three stages of frequency, detector and two stages audio frequency amplifica
tion. The signals-both CW and telephnne-come in loud and clear as a bell, it is said. 
(Kadel & Herbert News Photo.) 
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the original ether wave follows 
beside it in space, constantly add
ing energy to the wave on the 
wire, just as the wind starts a 
ripple at one shore of a lake and 
rolls it up to a large wave as it 
travels along. Thus the wave in
tensity in the wire grows and be
comes a maximum at the far end 
of the wire. Fortunately on th e 
Atlantic coast most of th e dis
turban ces come from the VI/est, 
whereas the signals come from 
the East. The wave antenna thus 
separates the signal from the dis
turbance so that the signal ap
pears at the east end of the wire 
and the disturbance at the west 
end. The energy of the disturb
ance is destroyed by absorption in 
a resistancf at the west end of the 
wire, wherea's a practically pure 
signal can be collected at the east 
end. 

With the data that is thus avail
able, the planning of a new radio 
system is no longer a matter of 
guesswork. Before designing our 
South American system we sent 
an expedition of engineers to 
chart the atmospheric disturb
ances. Their findings led to a 
modification of the original plan 
b ecause it was discovered that at 
the location first selected the prin
cipal disturbances came from the 
same direction as the "signal, and 
therefore could not be eliminated. 
From the data now available it is 
possible to calculate the number 
of words that can be received dur
ing each month in the year, al
though the stations have not ye"t 
been built. 

We can th us say that radio en
gineering has reached a point 
where sound foundations both 
technically and financially can be 
laid for the expansion of this sys
t em of comm unication. 

_ l\1artin New Manager 
The appointment of E . W. Martin 

as Chicago district manager has just 
been announced by the Valley Elec
tric Company, St. Louis, manufactur
ers of Valley Radio Battery Chargers 
and other electrical products. 

Mr. Martin comes to the Valley or
ganization from the Westinghouse 
Electric & Manufacturing Company, 
with which he has been associated 
for a number of years in various ca
pacities. 

The appointment of C. L. Krentz 
in the sales department of the Chi
cago office is also announced by the 
Valley Electric Company. 
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Radio Endorsed by 
Movie Man 

JUST as the advent of the mo
tion picture was looked upon 
by the operators of the legiti

mate theater as a menace to their 
welfare and business future, so the 
coming of the radio into thousands 
of homes is regarded as a menace 
by some of the producers and dis
tributors of motion pictures. 
" In one of the largest producing
distributing concerns in New York, 
radio is taboo. Any reference to 
radio or the showing of this form 
of amusement is strictly avoided in 
their productions, and the publicity 
department is not allowed to men
tion it in any of the copy which 
leaves their hands. 

Other distributors of motion pic
tures have accepted the radio in 
the same manner in which the far
seeing theater operators saw the 
movies-as a new form of amuse
ment and disseminator of entertain
ment and knowledge to thousands 
in a form which was so different 
from their productions as to be 
a negligible factor in their business. 

Mr. E. W. Hammons, president 
of the Educational Film Ex
changes, Inc., has just installed in 
his home in New Rochelle, N. Y, 
a radio receiver of the most im
proved type, a four tube reflex re
ceiver which brings to his home 
the programs of half of the United 
States, and is an ardent radio fan. 

"I do not consider radio a men
ace to the future of the motion pic
ture industry," said Mr. Hammons 
at a recent convention of branch 
managers of the Educational Film 
Exchanges, at which the radio set 
was presented to him by the ex
change managers. "Radio appeals 
only to the ear; motion pictures ap
peal to the eye. Literature-books, 
magazines, and all other amusement 
forms of fiction-perhaps consume 
more of the public's time than 
either the movies, radio or the legit
imate stage, but no one has re
garded it as a menace, nor did pub
lishers regard the advent of movies 
or radio as inimical to their inter
ests. 

"I will say, however, that radio 
will compel the motion picture thea
ter operator to pay more attention 
to programs he sets before his pa
trons. People will listen to good 
music from the air rather than sit 
through a poor motion picture pro
gram, and motion picture programs 
will need to be selected with greater 
thought. Good comedy and novelty 
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subj ects add spice and variety to 
the program; it is these short sub
jects which give the program the 
diversity that will offset any ten
dency on the part of the public to 
forsake their motion picture enter
tainment in favor of "the radio." 

Care of "B" Battery 
Important 

THE "B" battery is the source of 
hfe of your set. Many radio fans 

do not realize this and still think the 
"A" battery is the source of the sig
nal, but as a matter of fact the only 
purpose of the "A" battery is to heat 
the filament so that the "B" battery 
current may flow. 

The purpose of the vacuum tube is 
to vary the "B" battery current in ac
cordance with the recerved electrical 
impulses. It is this modulated "B" 
battery current that passes through 
your receivers and produces the 
sounds you hear. It is "B" battery 
current which travels through the 
windings of the transformers and 
flows from tube to tube and finally 
through the receivers. " 

The life of a "B" battery depends 
on the battery itself (quality, size and 
age) and on the use (number of tubes 
hours of daily use, strength of signai 
des ired). 

Each battery consists of a number 
of cell~, all alike, each of which gives 
a maximum of about IY:i volts. Fif
teen such cells are used in a 22Y:i-volt 
battery, thirty in a 4S-volt, sixty in a 
90-volt and so on. The battery is 
good or bad only as these cells are 
~ood or bad. The size of these cells 
(which determines the dimensions of 
the battery) is proportional to their 
energy. The bigger they are the 
longer their life and the greater their 
energy. The large size 22Y:i-volt bat
tery will last six times as long as the 
small size, but costs only twice as 
much. Buy the largest dimension 
"B" battery obtainable in a standard 
make. 

The more tubes you use and the 
greater the len gth of time you use 
them at once, the greater is the drain 
on the "B" battery. The kind of 
tube and the voltage of the "B" bat
tery applied affect the life of the bat
teries. Use the lowest "B" voltage 
on each tube that gives satisfaction. 
On R. F. tubes, particularly, do not 
apply the full A. F. voltage just be
cause it is available. Use as low as 
4S volts if it gives results. 

Last, but not least, have the proper 
negative bias from a "e" battery ap
plied to each amplifier tube. This 
will cut down the current flow from 
the "B" battery to less than a third 
of the flow without it and will give 
just as much volume with greater 
clearness. 

Let's make this a radio Christ
mas. Considerable interest has 
been created by the two big radio 
shows in Chicago and New York, 
and radio week added to the success 
of a radio Christmas. 
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Department of RADIO ENGINEERING 
Radio Topics Institute 

NANKO c. BOS, Chairman Advisory Board 

Look tor the Approval Seal 
I . d Such as the one just above which are furnishe manufacturers whose radio merchandise Has been 

tested and approved by the Institute Laboratory. We urge you to purchase only such apparatus, for 
it carries the guarantee of our organization. 

Send all inquiries and material for test, calibration, or reconstruction to RADIO TOPICS INSTITUTE, 

Oak Park, Ill. 

How to Build a Good Audio
Frequency Amplifier 

BECAUSE of the t r igger ac
tion of the grid in a tube it 
may be made to amplify at 

both radio and audio frequencies. 
Audio-frequency amplification is 
the easier of the two to accom
plish, but even then is not as easy 
as many manufacturers paint it 
to be. Such a'mplification consists 
of much more than jus~ conne ct
ing some transformers and sock
ets together and placing the whole 
in a cabinet. Good judgment in 
the choice of materials and in de
,s.ign ing and the placing of the 
units in relation to each other. 

Many have been led to believe 
that the tran sformer is the reason 
fo r the greater increase in volume 
and power through an amplifier 
and that the greater the turn ra tio 
between the 'primary and second
ary windings, the greater wi ll be 
that power. However, the ampli
fication of the signal is done by 
the tube and the transfo rmer is 
used only as a means of coupling 
and at the same time impressing 
a slightly higher voltage upon th e 
grid of the follow ing tube. If the 

By EDSON CALDWELL 
turn ratio is very g reat, the resist
ance of its winding will eat up 
all the energy which is being 
passed into the amplifier. In fact, 
the turn ratio of a transformer in 
radio work does not mean much 
-if anything. 

Difference in Transformers 
For an example, one maker of 

tran s fo rmers uses 1,500 turns III 

a: 
w 
:> 

0 -
t-tl 

w 
a: 

45-IOOY 

the primary winding and 6,000 
turns in the secondary, which, by 
the turn ratio computation, gives 
a step-up ratio of 4-1. Another 
fi rm, using the same size core, 

. puts 2,000 turns in the primary 
winding and 8,000 turns in the 
secondary, which al so gives a 
step-up ratio of 4-1 by the turn 
ratio method of computation. 

TO 
OUD5PEMER 

Aud io F r equency Am plifier described in article by Edson Caldwell. 
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However, the direct current re
sistance and impedance values of 
the two transformers, both having 
a 4-1 turns ratio, are enti rely dif
ferent . In fact, because of the 
different irl1pedance val ues, differ
en t amplification, or volume, will 
result from amplifiers built from 
the two different transformers. 
Therefore, when purchasing am
plifying transformel's ob ta in only 
those whose impedance valu es for 
both primary and secondary 
w indings are g iven. When ' desir
ing two of the same character, 
be guided only by these values. 
The value~ of different makes will 
differ, but if th e values of th e 
transformers are given, one may 
be sure that the maker has . ex
erted every effort to build a better 
product. l. 

Some manufacturers build what 
is known as a 9-1 or a 10-1 ratio 
tran sformer, m aking the radio. fan . 
believe that these higher ra tios 
would result in a g reater amplifi
cation. However, because of the 
greater increase in the resistance 
of the secondary winding, all the 
energy is eaten up trying to over
come losses so that in the end th e 
high ratio transformer cannot and 
will not amplify as well as a lower 
ratio. Oftentimes th e high ratio 
transform er is worse than nothing 
because of its consumption of that 
energy which is most wanted and 
its seeming ability to introduce · 
more outside noises than the 
lower ratio types for a given vol
ume. 

Care in Buying 
In choosin g the tran sformer, 

particular attention should also 
be paid to the ililsulation, especial
ly in th e "shielded" types, around 
and about th e termin als or bind
ing po ts. Since th e inception of 
the "shi elded" type of transform
e r, th ere has been much trouble 
fro_m noisy and often inoperative 
amplifiers caused by leakage or 
short circuits around the binding 
posts. Many of the "shielded" 
transformers use only thin fibre 
or bakelite washers for insulating 
th e t erminals carrying the high 
frequency circuits. 

It must be remembered that 
high frequency currents are al
ways hard to insulate for no ma
terial known seems able to entire
ly stop their progress and when 
the terminals of a transformer, 
which is constantly using such 
currents, are only separated from 
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each other by not more than 1/ 16 
inch of material which is not even 
considered a good insulator, it will 
be seen how useless it is to expect 
much power amplification when 
such a transformer is used. Just 
th e least microphonic leak, not 
detectable with direct current or 
even with sensitive headphone;;J 
will let through enough high fre
quency currents to result in noise, 
howling, and possibly a short cir
cuit. 

The core of any transformer is 
placed as it is t o aid in the trans
ference of the energy from the 
primary to the secondary. The 
impulses of the primary energy 
are partially absorbed by the core 
which in turn sets up a magnetic 
flux, or magnetic lines of force, 
which follow the core in a circular 
form, and cut the secondary wind
ing at right angles, inducing the 
current into jt. ~ . As the winding 
becomes larger in diameter, more 
magnetic lines are cut, thereby in
creasing the induced voltage. In 
this way a greater voltage output 
will be found at the outside con
nection of the secondary than 
possible to obtain at the inside 
con nection. 

In electrical vernacular, the out
side connections of the windings 
are called the "high" sides and 
the inside leads or beginning of 
the coil, are called the "low" sides. 
These names are used to desig
nate which sides of the coils pro
duce the greater voltages. 

Audio F requency Transformers 
In building the audio-frequency 

amplifier, be sure to always con
nect the plate of the preceding 
tube to the "high" side of the pri
mary and the grid of the next 
tube t o the "high" side of the sec
ondary. 

The positive "B" battery should 
be connected to the "low" sid·o of 
th e primary while the "low" side 
of the secondary is connected to 
th e negative side of the fil ament 
battery. By doing this, the g rid 
of the next amplifier will be im
pressed with the high est voltage 
obtainable from the transformer 
secondary while at the same time 
it is kept negative by connecting 
the "low" side of the winding to 
the negative "A" battery. This 
method of wiring is the only one 
which will produce the highest 
possible amplification. 

Because of the suceptibility of 
their products to howling, many 
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manufacturers have reversed the 
connections as given above. By 
reversing them, much noise and 
howling are cut down, but, so is 
any energy, including signals, 
which happens to be passing 
through the transformers. If care 
is used in placing the transform
ers, no trouble will result when 
the plates and grids of the tubes 
are connected to the "high" sides 
of the windings as they should be. 

Any good make of, transformer 
will give good results 1f connected 
as shown in the accompanying 
diagram. Transformers whose 
primary direct current resistance 
is about 1,100 ohms with an im
pedance of 50,000 ohms at 1,000 
cycles and whose secondary direct 
current resistance is about 5,000 
ohms with an impedance of 
600,000 ohms at 1,000 cycles, are 
recommended. Such a transform
er has a winding ratio of about 
3Sl. 

The rheostats should be con
nected in the negative lead, (is 
shown, in order to give the effect 
of a biasing "e" battery. When 
very great volume is required and 
plate voltages of over 50 are used, 
a "e" battery of from 2 to 10 
volts, made up of flashlight cells, 
to keep the grids negative, is rec
ommended to be placed as shown 
in the diagram. If lower plate 
voltages are to be used, simply 
forget about the "e" battery and 
connect the "low" side of the sec
ondary directly to the negative 
lead of the "A" battery as shown 
by the dotted line a1'Ound th e "e" 
battery. 

In mounting the transformers, 
place them at least one inch apart 
with the cores preferably at right 
angles or parallel but not in ' a line 
with each oth er. When so placed, 
one will not be bothered by howl
ing caused by the magnetic inter
feren ce from the cores. 

Testing Condensers 

A short circuit in a fixed con
denser or variable condenser may 
be easily detected by aid of a dry 
cell and telephone receiver. If a 
loud click is heard in the phones 
when placed in series with the con
denser, it is a sure sign that the 
condenser is short circuited some
where. Usually in the variable type 
this can be easily detected by look
ing over the plates to find out 
where one plate IS touching 
another. 
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CORRESPONDENCE WITH THE 
INSTITUTE 

T HIS department r.,is conducted by Paul A. Perry, 
Technical Editor, RADIO TOPICS. Any inquiries 
addressed to him will be answered promptly, pro

'Z!ide~ stamped and self-addressed envelope is enclosed with 
znq~Hry. 

Please make you,r questions as concise or brief as pos
sible. 

This is your department. Use it freely. 

~ ! 
TECHNICA L EDITOR, RADIO TOPICS, 

1114 North Boulevard, Oak Park, Ill. 
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I have -a 'DeForest M. R . 6 Radiophone 
and wish to add one step of Radio Fre
quency Amplificat ion. I have been ad
v ised that transformer cOl£pled H. F. 
will not give satisfactory ,"emits with 
1'egeneration alld was told to use the 
hookup as shown in the enclosed draw
ing. I-low ever, I am not certain that 
this w ill give good results and would 
appreciate 3'our opinion of same before 
I go ahead with the jo b. Th e condens
ers shown are the regular DeF orest con
densers 1Ised in the set and the indttc
lances are the 3 D. L. Coils. A m told 
that this should tHne vel'y sharply and 
make the set m ore sensitive. 

f,Vith present hookup (detec tor aJ/ d 
2 Audio) the sets get fai·r dislance aJ/ d 
volume, bu t do Hot seem to do better 
than about 1,000 lIIiles on available aerial 
eqttipmellt. Expect R. F. to increase 
this d istance considerably. 

A ny information will be greatly ap
preciated.-J. R. P., Milwaukee, Wis. 

A NSWER: Transformer coupl cd radio 
f requency \yill not give the results that 
impedance coupling will \" hen amplifica
tion is w an tcd. The diagram you sent 
us is co rrcct excepting the "B" battery 
cOllnecti ons. You had 90 volts on th e 
detector tubc. \ Ve a re returning thc 

diagram ,,-ith the nccessary correction s. 
The a ntenn a groun d roil should be YC ri
"hIe in th c amount of inductanl"e in th .. 
circuit. \Ve s~lggest that it con,ist of ~() 
turn s of No ';!.!. douhle colton covel~d 
wire wound on a tU he 30 inches in 
diameter with taps taken off cvery I (J 
turn s. Also that the "ariab le condensers 
be of th e 23 plate sizc. This circuit "ill 
greatly i '''.,-casL your prc'cnt range alld 
also sharpen} our present tuning of th e 
set. If you wi sh, you may usc the sa me 
" E"' battn)' for hath radio and au di 
frequency amplifiers. This type of cir
enit has hee n thoroughl y tes teel and I"cd 
hy us a nd we assure you that yo u 1]('( d 
have no hcsitan cy in going ahead and 
bu il ding onc. 

A lthough a rcader of yom' illtcresting 
maga;;inc f or allllost Iwo years I am 
sending my firs t reqnest for t('(hl1icnl 
i11formation an d hor e YOIl may find it 
convel1ii>lIt tn rllt me right. 

Can th e "Ila.~(' ltinl' Nentrod\,J/c" prill
ciple 0/ radio .!rcqllcllc)' amr 'ificatio n ve 
applied to a "(;r,'he C 1(-5 and Ro"," 
combination ? 1 f so, plCIIse s("lId m(' 

diagram and list of matcrial II C("SSa l;Y 
to m ake th is addition . 

Thanking :I'on in advance all d assHr-
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ing J'O I£ that I am an enthusiastic reader 
of RADIO TOPICS, I am C. F. D., 
Bismarck, N . D. 

ANSWER: Because of the great dif
ference in the units and materials used 
we would not advise t rying changing the 
Grebe CR-S and Rork into a Hazeltine 
N eutrodyne. You cannot use the same 
units and, if attempted, it would be 
necessary for you to completely rebuild 
the Grebe set. If time were considered 
at all it would be very much in your 
favor if you would build the Neutrodyne 
set separately. By that we mean you 
would have to replace the panel with a 
new one because of the mounting screw 
holes not fitt ing the Neutrodyne units, 
even if you built them yourself, rewiring 
would be necessary, and possibly you 
could not get the units in such small 
space. We would not try to remodel 
the Grebe set, but build an entirely new 
one. The Hazeltine principle cannot be 
applied to a ny recciver excepting those 
usin g transf ormer coupled radio-fre
quency, which is tuned with va riable 
condensers. The Hazeltine principlc is 
only the neutraliz ing effect, obtained 
",ith thc use of the small condense rs, 
"hich is designed to keep the radio
frequency a mp lificrs from oscillating. 

I wonld appreciate it very much if 
J'OIl ~e;ill scnd me a little diagram show
ing how I can conaeet a potentio ineter 
OHio a vVestillgiLollsc DA tnner without 
distnrbing the AF transformers or the 
I?F 7Inits, which I also ha.!e. 

I am operating mdio combinatioll 
IInits lIlodels RT, RA, AI? and DA and 
7V(lllt to COlillret a potentiometer onto 
ihc det ector alolle. 

J f J'01l con help m e 01lt I will be very 
11111(/t obtiqcd.-E. H ., St. Louis, Mo. 

ANSWI',R: It ,,-ill he a pretty hard 
joh to insc rt a potcntiometer in your 
\\'e,tinghousc uni t set without disturb
il1~ th e parts. Usn ally these sets will 
not oprr:lte any hetter \\ ith a potent i
Ol11ctt'r placed in them. T herefore, we 
.10 not r ecommend your placing aile in 
thc circui t. However, i f YOll wish to 
place one in it, con nect th e \\ inding of 
the potentiometer across the "A" bat
ten' ancl the wiper to th e gro und of the 
tun-cr. In doing thi s the gro und is dis-

The Row Family Buys a Radio 

THIS [ S GETTING I"IYSTERI Ou.s
HAvEN ' T HEARD A SOUN D !"ROM 
UPTHER E"- _ 
I N A, 
WEEIZ. 

b-
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connected from its usual place leading 
directly to the filament of the tube, but 
the potentiometer just takes the place 
of this connection so there is nothing 
to worry about ruining the set. The 
potentiometer just enables you to adjust 
the polarity of the grid of the radio
frequency amplifier. In operation you 
will find out the best operating point 
is the negative side so that a potenti
ometer wiII make very little diffet'ence in 
you r p rcsc nt reccption. 

f have been a 'reader of yon,. grand 
magazine abont as early as it started 
and f S1t1"e do enjoy it. 

f am now puzzled over what simple 
cirwit to ltse with a WD-11 t1tbe. Can 
YOtt please illstrttct me as to which one 
to use and what instruments-that is 
what make of instrument would be used 
to get best l"fsultS. I want the best cir
cuit ymt know' for distance and clear
lIess.-B. E., Milwaukee, Wis. 

ANSWER: The circuit given on pages 
19 and 20 of the October, 1923, issue 
of RADIO TOPICS is an excellent one for 
use with any tube. It was especial1y 
designed f01" operation with the WD-ll 
and WD-12 tubes. If you wish to build 
one you can easily do it by following 
thilse instructions or you can btlY the 
unit and assemble the set. We regret 
that this department cannot recommend 
which makes of parts to use but a di li
gent perusal of the advertising columns 
of RADIO TOPICS, especially the October 
issue, ",ill g ive you the names of parts 
which havc gi\'cn very good results. 

f thonght f wonld write to you to see 
if yon conld give me a little informa
tion. COltld YOlt send me a good hook
up for DX 'work ltsing a varioc01!pler. 
one 23-plate variable condenser, one 43-
plate condense,", one va'riometer in plate 
ci,"wit. fuse WD-ll tube and vVestern 
Electric aviati01t phones. Do you think 
Ihis olttfit is good for DX? 

f wonld ap.Jweciate it if yO!! wottld 
seud me hoollwp. I have the set in a 
7;1; 18 cabinet. f have good parts, no 
cheap parts, so I think I oltght to get a 
DX with a good hookup.-G. H., Jr., 
Paterson, N. J. 

ANSWER: The circuit which we be-
_ lieve would prove very satisfactory to 

you appeared on page 25 of the Sep
tember, 1923, issue of RADIO ToPICS. 
This circuit makes use of all the parts 
you have exccpting the 43 platc va riable 
condenser. Instead of constructing the 
tickler uni t, as described in the above 
article, you may substitute your vat'io
coupler by connecting the secondary as 
the rotor and using the primary as the 
stator and extra coil combined. The 
variometer is connected in the plate' cir
cuit, as we believe you wanted it. The 
23 plate variable condenser is connected 
in the antenna circuit. The circuit as 
a whole has proven to be a very good 
one in receiving distance and in sharp 
tuning. We are sending you a copy of 
this issue in order that you may con
struct your set from the original data. 
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Radio for Whole Family 

W E often talk about Christ
mas presents for individ
uals, but do we ever think 

about a present that will give bap
piness and entertainment t o the
entire family? A good radio re
ceiving outfit will efficiently fi ll 
such a need. It is a pleasure to 
both the young and old, th e sick 
or well, for it puts one in touch 
with all types of music, plays, 
world news, and that which very 
few of us have the opportuni ty to 
enjoy-grand opera. 

In consideration of the fact that 
a radio receiving instrument pro
duces only sound, it is a requisite 
that one chooses it as one would 
a good piano, violin, or, in fact, 
any musical , instrument. Some 
are misled by: others saying that 
a radio receiYer will never have 
tone qualities, but these are igno
rant as to th e true receiving in
strume nt. Perasco receivers, for 
instance, from the small est to the 
largest, are built only for their 
tonal qualities and volume. 

Have you ever visited a friend 
and seen him "tune in" a station, 
and when he removes his hand 
the station fades into the distance 
and the instrument begins to 
make all sorts of unearthly 
squalls? This defect is due t o the 
original faulty design of the in
strument 'which makes it suscep
tible to the capacity effect of the 
body. Certain radio receiving 
circuits are remarkably free from 
this "body effect" and these are 
the only ones which are permitted 
to be used in any of the Perasco 
instruments. 

Tube ' noises are also a very 
serious detriment in the long dis
tant receiving of any instrument. 
Stations may be heard but the 
voices are not understandable and 
you only know their presence by 
th at little squeak which often 
'warns .you of their 'proximity. 
H owever, through the correct use 
of the units which compose any 
receiving instrument, these unde
sirable noises can be eliminated 
entirely. 

Perasco engineers have worked 
unceasingly to build the Perasco 
instruments entirely free from 
such annoyances and, to the sur
prise of all, have succeeded. 

The little Kewpie set is the 
most popular of the whole series 
of Perasco instruments. This is, 
without doubt, due to its extreme
ly high quality and low price. 
The radio market cannot produce 
an instrument that will compare' 
favorably with it, nor one with 
such a combination of perfect per~ 
formance, adaptability, design, or 
workmanship at its price. 

Excellence of materials and 
workmanship have not been sacri
ficed in order to produce a mod
erately priced instrument, and in 
return for the great care exer
cised throughout its manufacture, 
one is repaid by its uninterrupted 
service and long life. Reports 
from Kewpie users have been 
very gratifying for those whose 
ambition has been to produce 
"The Better Radio." Many who 
were skeptical as to its perform
ance and purchased one for only 
local reception have found it to 
bring in stations such as Pitts
burgh, Jefferson City, Mo.; St. 
Louis, Mo.; Kansas City, Mo.; 
Detroit, Mich., and other stations 
located within a radius of 1,000 
miles from this vicinity (near Chi
cago, Illinois) with equal ease and 
clarity as the local stations. These 
users are the best advertisers of 
the Kewpie that the company 
could wish for, and are the high
est compliments which any manu
facturer may be given. 

For those who prefer a loud 
speaker to the headphones, pro
cure an amplifier, known as type 
PA-III, which matches the Kew
pie in design and steps up the re
ceived energy so that the stations 
may be heard over the whole 
hou se. Any signal which the 
Kewpie receives will be intensi
fied to the same volume clearly 

. and without distortion. Amplify
ing transformers of all types and 
grades have been tested to find 
which would give the best uni
ve rsal results, and only after 
much work was the correct type 
found. The designing of the Kew
pie and its amplifying unit alone 
took more than a year's time in 
research before perfection was 
reached. Without doubt, each 
stands for perfection of its class. 

The Perasco Petit-Grand is es
pecially built for those who are 

(Conti nued on page 35) 
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How to Build a Real DXSet 
Bv L. H. HALLGREN. R. E. 

SINCE radio broadcasting was 
originated many types of re
ceiving circuits have come to 

fame, some have remained in the 
hall of fame, while others have 
passed away. Some of them be
ing single, and others two, three 
and four circuits all of which have 
been declared excellent. 

For the beginner with little or 
no experience the singl e circu it is 
the one recommended. This type 
will give excellen t long distance 
results, with good volume and 
clarity. It. is simple to tune, hav
ing but three controls. 

The circuit described in this 
article employs two well known 
features, the first being the sharp
ly tuned primary inductance 
which in this case functions as a 
wave trap. The second is the 
tuned plate, by means of the tick
ler coil. Very fine tuning is af
ford ed by th e vernier plate on the 
detector tube and the vernie r pl ate 
on the variable condenser. 

It will be noted that the con
struction of this set is so simple 
that anyone can with little or no 
experience can build it. The ne
cessary parts are as follows: 

1- 7"xI8"x3/ 16" panel 
1-16"x17"x Y;; " base board 
I- Vernier rheostat 6 ohm for 

U. V. 200 or C. 300 ;-30 ohm for 
U. V. 199 C 299 or U. V . 201A or 
C 301A. 

2-Plai,n rheostats. 
l -C. R. L. grid leak (variable) 
1-.00025 grid condenser 
I- Single circuit phone j.ack 
2-Double circuit phone Jacks 
3-Standard sockets. 
1-180° varicoupler 
1- .0005 cap. 23 pI. variable con-

denser. 
I-Switch lever 
lO-Switch points 
2-Switch stops 
8-Binding posts 

Approximately 25. ft. No. 14 
tinned bare copper WIre. 

The hardest part is the drilling 
of the panel. This is where care 
must be exercised. 

Fir t on a piece of heavy paper 
or cardboa rd, the exact size of 
the panel, layout in pencil the 
locations of the parttcular ap
paratus you have selected. 

On th e left side of th e paper 
y,(" from th e edge draw a line 
from the top of the panel to the 
bottom. Then y,(" from the top 
edge make a cross, (x) and like
wise from the bottom edge. These 
are for the antenna and ground 
posts. 

Then at th e right end draw an
other line y,(" from the right edge 
and mark two cro ses in the 
same position as on the left. Then 
on the same line l )i" up from the 
bottom cross make another cross 
and l )i" from this make a third 
cross and then l )i " from the third 
make a fourth cross. These are 
for the binding posts and y,( of an 
inch to the left of right end top 
post or cross make a fifth cross. 
These two top posts are for a 
loud speaker connection. All of 
the 8 binding posts sh ould now be 
located. 

N ext at the bottom of the 
paper draw a line (hor.) YE " from 
the bottom edge. Make a first 
cross 1 }~ " from the right edge 
and another 3" from the first and 
one 3" from th e second . These 
arc the locations for the three 
jacks. 

Next 3 inches from the bottom 
edge draw another line parallel to 
the first lin e. Then 3 inches from 
the right edge make a cross; 3 
inches from it make a cross and 3 
inches from the second make a 
third cross. These are the rheo
stats locations. The mounting 
screw hole centers for the rheo
stats are not given because of dif
ferent types in manufacture. 

Next 2 inches from the top 
edge draw a line clear across the 
paper. Directly above each rheo-

0. 0. a. 
o 

BE] 
lotel ,3'to1 

(Top) Panel l ayout of circuit described 
in accompanying article. (Bottom) Floor 
layout showing detector and two s tagesJ 

180 deg. couplet and condenser. 

s ta t on this line make a cross. 
These are the centers for the light 
peepholes. Now take a pencil 
compass and set it for y,( inch 
radius. Now draw a circle arouod 
each of these crosses. Then di
vide these ci rcles in sectors with 
the same radius. You will then 
have seven crosses for each lamp. 
Then in the remaining space 
place crosses to accommodate the 
variable condenser on the extreme 
left and next to it on the right 
the centers for the coupler. Dif
ferent types require different cen
ters, therefore they can not be 
given here. The switch lever and 
switch points can be placed in 
space convenient to coupler on 
layout. The number of points or 
taps used will vary according to 
types on the market. Two switch 
sets give closer tuning. The 
variable grid leak should be placed 
on the layout as close to the de
tector tube socket as possible. 

N ow take the paper and slightly 
glue it to the panel and with a 
. harp center punch, punch every 
cross (+) into the panel. 

You are now ready to drill the 
panel. Sharp drills are advised 
and the panel should be placed on 
a flat board while drilling. This 
will prevent the drill from chip
ping the back of the panel when 
it cuts through. 

The drill sizes are recommend
ed as follows: Binding posts No. 
18, condenser and coupler shafts 
5/ 16 inch or )i inch- switch lever 
center hole 5/16 inch and the 
points 5/ 32 inch or Ys inch. The 
peep holes 3/ 16 inch. The switch 
point centers should be set at )i 
inch; rheostat 5/ 16 center holes. 

After the panel is drilled mount 
all the apparatus on the panel and 
you are ready to wire the panel. 
The location of other apparatus 
is shown in the drawings. Look 
at the circuit and note which 
wires will come on the bottom 
and put these in first. In building 
a house the roof is never built 
first. If this hint is remembered 
much work that seems hard will 
be easy. 

In wiring the set up care must 
be taken not to get the grid and 
plate circuits too close together 
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as this will cause trouble not easy 
to locate. When you are sure all 
the panel wiring is completed, 
mount the panel to the baseboard 
and proceed wiring the jacks, 
transformers, etc. 

It must be remembered that the 
jacks seem troublesome and more 
so than they really are. If you 
will follow this simple ruling 
there will be no trouble. The +B 
battery feed must come to the 
lower spring of the jack and to 
the second from the bottom must 
come the lead from (+B) on the 
transformer. The third from the 
bottom must be connected to (P) 
on the transformer and the fourth 
or top spring to (P) on the tube 
socket. Mak~ all the wiring as 
short as possible trying to keep 
each run y,I inch or so apart from 
a parallel run or crossed run. 

Then all you have to do when 
wiring is completed is to tune in 
"Long Distance" and you have 
the U. S. A. at your finger tips. 
Do not advance the rotor of the 
coupler too far as the point of re
generation will be too great and 
cause ho,,,ling. First set your sw. 
lever on a point where you think 
the range you ,yish is covered. 
For most stations about 40 to 45 
turn s from (Ant. t o Grd.) on 
th e primary of the coupler. Novv 
rotate the condenser till a whistle 
is heard. Then turn the ticker 
coil (Sec.) of coupler slowly 
until th e whistle turn s to 111 L1 s ic 
or voice. Then go to your yer
nier plate on the cond·enser and 
turn back and 'forth slowly and
vyell you may be listening to the 
stations in LQ.S Angeles, Califor
nia, who knows? The tube for 
long distance should be burned 
less bright than for local sta tions. 
This is important and should be 
regulated to each station for 
clarity. Also use lower "B" bat
tery voltage on the plate of the 
detector tube for distant stat ions. 

The writer has built and ex
perimented with almost every new 
circuit but bas found this one to 
do more under handicaps than any 
other. California KFI was tuned 
in clearly against the Chicago sta
tions, using only the detector 
tu be. New York, Dallas, Texas, 
Fort vVorth. Omaha, Kansas City, 
St. Louis, Minneapolis and Bir
mingham, Ala., have all been 
heard on the loud speaker using 
th e th ree tubes. 

This may sound fishy but the 
only way to be convinced is to 
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build it. Do it today and listen 
in on any night to long distance. 

All of the above stations were 
heard on a 40 foot inside aerial as 
I have no outside aerial. vVith
out any ground or aerial connec
ted to the set, on the three tubes 
Chicago can be tuned in on the 
horn. 

A N ev,' and Practical 
Grid Leak 

T HE A llen-Bradley Co. of 
lVIilwaukee, IV i s con sin, 
manufacturers of the Un i

\'ersal Bradleystat and Bradley
ometer, have added another item 
to their line of graphite disc radio 
products. 

The new device is an adjustable 
grid leak known as the Bradley
leak which was developed to meet 
the insistent demand for a high
grade, dependable grid leak. It is 
similar in extern al appearance to 
the Universal Bradleystat and is 
equipped with an adjusting knob 
,yhich conforms in general design 
with the approved ' tapered knob 
now used in most radio equipment 

New BradJeyleak 

and matches perfectly ,,·ith the 
adjusting knobs of the Dradley
stat and Bradleyometer. 

The Bradleylea1< can be adjust
ed between the limits of 250,000 
ohm s and 10,000,000 ohms or, as 
usually stated, between y,I me
gohm and 10 megohms. The en
tire range of grid leak resi tance 
betwe-cn these limits is instantly 
obtainable ,,,ithout noi es, steps 
or jumps by simply turning the 
adjusting knob. It is a significant 
fact that all intermediate "alues 
of resistance can be accurately ob
tained at any time which is a fea
ture not often found in many 
types of adjustable grid leaks. 

The Bradleyleak is claimed to 
be "ery accurate and a desirable 

December, 1923 

addition to any radio set and 
makes possible the accurate ad
j ustment of grid leak resistance 
for any tube used as a detector 
circuit. 

The base of the Bradleyleak is 
recessed to receive a small fixed 
condenser which is furnished as 
an extra attachment, if desired . . 
The grid condenser is accurately 
adjusted to a capacity of .00025 
microfarads. 

\iVe'll B ite-When? 

W HEN does the radio fan 
sleep? 

This question is being 
asked by officials of ~he Willard 
Storage Battery Company which 
recently opened its powerful new 
broadcasting station at Cleveland, 
Ohio. They have good reason for 
wonde.ring about the nocturnal ac
tivities of radio fans for this com
pany while testing out its transmit- . 
ting apparatus every night for a 
month previous to opening regular
ly, received thousands of letters 
from night-owl radio fans. 

In order to have the air at a time 
when no other stations were broad
casting, its was found necessary to 
test after midnight. Accordingly, 
WT AM, the call letters assigned to 
the new Willard station, tested 
either shortly after midnight or 
"from five to eight o'clock in the 
morning. As the station was mere
ly testing, it used its former ama
teur call letters, 8XG, and asked 

. all who heard the programs to write 
in as to the quality of their recep
tion. 

"\ Vill ard officials l.;ne\\· that thev 
II'ould get many such reports b~t 
did not anticipate the flood of them 
which literally poured in from all 
oyer the United States and Canada. 
Many radio fans over a thousand 
miles distant from the Qroadcasting 
station, not knowing that they were 
receiving from one of the most 
powerful stations yet built ex
pressed thei r curiosity as to what 
equipment the amateur station was 
lIsing to get such distance. 

The mystery was fi nally solved 
for them, however, when Willard 
began broadcasting regular pro
grams on vVednesday and Satur
day evenino-s, using the newly as
signed call letters WT AM. 

But the question still remains
when do radio fans get their re
quired sleep? 
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Does the Crystal Set Broadcast? 
By PAUL GREEN 

T HE fact that the regenerative set under certain conditions does 
cause interference seems to have been pretty definitely estab
lished. But it is very rare indeed, that we hear of a complaint of 

interference caused by the non-regenerative set. Generally speaking, the 
subject of non-interference in this case is practically as well established 
as interference in the other. Admitting these grounds, there would 
seem, therefore, to be no reason for suspecting that a crystal set can 
broadcast. With the number of apartment house roofs equipped wi th 
radio antenna ever on the increase, the problem of aerial interference 
becomes more and more complex. In discussing whether a crystal set 
can cause interference (much less broadcast) the experience of Mr. 
W. M. Graham, technical director on the staff of the Atlas Educational 
Film Company of Oak Park, Ill. , is of exceeding interest. 

Mr. Graham, a man of very ex
tensive technical training, espe
cially with radio, in which case it 
dates back to the early days, is 
expecting to start work on a 
fascinating series of radio films 
within a short time. While the 
use of films in connection with 
other industries is becom~ng 
greater and greater and such films 
have formed a large part of the 
Atlas Company's work, yet the 
possibilities presented in radiu 
motion picture films (through a 
novel plan) as outlined to a repre
resentative of RADIO TOPICS by 
Mr. C. A. Rehm, secretary of the 
Atlas Educational Film Com
pany, are almost limitless. 

Heretofore apparently unsur
mountable obstacles have been 
encountered because of the appar
ent in ability to find a film director 
of sufficien-t technical training to , 
properly analyzoe and interpret for 
the assimilation of the layman. 
That Mr. Graham is amply quali
fi ed is well indicated by the fol-

. lowing: 
I had developed what I believed 

to - be quite a successful single 
tube regenerative s-et. In build
ing it I had made use of all my 
past experience. It was a case 
of developing the single tube set 
to a state of highest efficiency , 
with best modulation rather than 
working for volume. The g reat
est fascination lay in determining 
how large a range the set would 
cover. During the last several 
months, the set which prior to 
that time had given excellent 
service, appeared to develop 
freakish temperament. Some fac-

tor was present which had not 
existed before. 

Aerial Interference 

Investigation . proved that a 
neighbor below· ' had installed an 
aerial on the same roof with mine. 
Nothing more serious, however, 
can be found on the other end of 
th·c "lea<;l-in" than a single crystal 
set-the two aerials were reason
ably well separated. In spite of 
this, all sorts of noises of the open 
circuit type were experience d. So 
much for the conditions. 

No attempt will be made at this 
time, at least, to lay claim to 
wheth er or not a crystal set can 

c. A. REHM 

Secretary Atlas Ed~!cational Film Co. 

broadcast by virtue of energy 
which may be developed in its 
own circuits. Checks which were 
used in arriving at the solution of 
the difficulty will perhaps prove 
of interest and value to other 
radio fans and as to how th e 
freakish effects were ob tained
well, you can judge as to that for 
yourself. 

The work on my present single 
tube regenerative set was begun 
long before my 25 apartment 
neighbors got the fever. There
fore, the problem of erecting a 
well designed, generous aerial 
was a simple one. No interfer
ence was experienced. The an
tenna stood well alone on the big 
flat roof. But you can imagine 
my anxiety when the janitor was 
seen to ascend roofward with a 
coil of stranded copper and the 
familiar p 0 r c e 1 a i n insulators. 
Realizing the spaciousness of the 
roof and taking at their face value 
the earnest assurances of the jani
tor that the new aerial would be 
placed quite far from mine, I 
hoped that no ill effects would be 
experienced. 

Everything went well for a few 
days. Then I began to notice a 

, periodic decrease in the volume of 
reception, especially in the case 
of the more distant stations. As 
these were the very ones in which 
I was most interested and on 
which I spent the most time, the 
problem of locating the interfer
ence became imperative. Every
one knows the exasperating ex
perience of trying to get a tele
phone number, only to hear the 
open ci rcuit nois'e of a phone out 
of commission. Imagine the same 
condition as applied to radio and 
you can picture my state of mind 
when, upon getting a station nice
ly tuned in, to hear it fade entirely 
out and perhaps in its pla~e to 
hear ghostly noises which could 
by no stretch of imagination orig
inate in a regularly constituted 
broadcasting s t at ion. Having 
spent practically my entire life 
with technical subjects, I soon 
found my mind as absorbed in the 
engrossing problem of finding the 
source of interference as I had 
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been 111 tuning in on long distant 
stations. Noone in the imme
diate vicinity had installed any 
electrical devices. The only radio 
receiver was the simple crystal 
set belonging to Mr. B. The char
acter of his set seemed to pre
clude the remotest possibiliti es of 
interference from that source. 

Tested Set T horou ghly 

Therefore, at the outset, each 
piece of the apparatus comprising 
my simple WDll set was scru
tinized and tested. Other pieces 
of apparatus were substituted 
piece by piece, thus providing a 
double check. Still the source of 
annoyance was not removed. As 
it was only possible to spend leis
ure evening hours at this task, it 
naturally required a period of sev
eral days to complete the test. A 
summary of the findings revealed 
that the indistinguishable noises 
were in reality children 's voices 
and what appeared to be micro
phone vibrations. These seemed 
to be present only a t intervals 
when my set was receiving and 
consequently, when the VVD was 
oscillating. 

While this new interference 
was resisting investigation, I was 
searching every corner of my ex
perience for a clew as to the 
cause. I became convinced that 
this noise was due to some other 
receiving set and decided in spite 
of everything to the contrary, to 
investigate the station on the roof 
myself, regardless of the janitor's 
earlier assurances, w orking on 
th e th eory that th e trouble might 
be cau sed by the crystal set. The 
aerial, alth~ugh crossing und er 
mine, seemed t o be at suffi cient 
distance by all th e rule's of H oyle, 
to eliminate any poss ibi li ty of 
transmitting energy that might 
by a great stretch of imagination, 

_ be developed within a common 
hom"C- made crys tal outfit. 

That a crystal set co uld radiate 
energy wa s a thin g unh eard of 
and I had scarcely th e temerity 
to even suggest it t o my wife. 
Ce rtainly, how ever, Bell 's ea rl y 
discoveries with the telephon e 
dealt with energy from a very in
significant so urce and apparently 
conditions existed which in radi o 
parlence w ere not unlike th ose en
countered by Bell. Th·;:: more I 
tried to assure myself that w aves 
could not be picked up from a 
crystal set, the more I became 
convinced that these new noises 
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in reality or iginated in the head
set of my neighbor's apparatus. 
As frequently is the case in apart
ments, we were not intimately ac
quainted with Mr. B's fami ly. I 
then proceeded to interview Mr. 
B. after having worked out all de
tails of a complete test with Mrs. 
Graham all tuned in to a musical 
program at 368 meters (here is a 
good tip for other radio fans ex
periencing interference). Antici
pating the possibility of giving 
the wrong impression and antag
onizing I pleaded guilty to the 
possibility of having created in
terference for him. Approached 
from this angle he became very 
much interested in getting infor
mation which would enable him 
to get more dependable reception. 
To my surprise he admitted to 
having gotten but little consistent 
service from his set since it had 
been installed in our building. 
\!\That he had received, howeve r, 
had been very clear and loud and 
required but little tuning. 

Crystal Set Broadcasts 
It was then mutually agreed to pro

ceed with the series of tes ts which 
had been a rran ged with m y wife, who, 
you will rccall, was left li stening in 
011 my se t. Firs t, th e diaphra gm of 
B 's recciver was gently tapped with a 
fin ge r, as thou gh to make sure it was 
free to vibrate. Thi s littl e tr ick re
pea ted with regularity was the first of 
several pre-arranged messa ges to be 
broadcas t from the crystal. These 
s ignals w ere pi cked up b y Mrs. Gra
ham as an audio vibra tion, but con
siderably below the music in volume. 
Thi s proved in a general way that th e 
crys tal set could be mad e to influ cnc e 
th e tub e set . Second, n was th en in
structed in a count tes t, he to spea k 
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into one receiver, holding the . other 
to his ear, counting at one second 
intervals, 1-2-3-etc. Having already 
gon e to our own apartment, I picked 
up this counting as my wife had al
ready done with the tapping. 13 's set 
was now unquestionably broadcasting 
voice. Now, the next point, could I 
broadcast and be picked up by B ? A 
reversal of the second test, namely, 
the count test, holding my phones as 
had B in conjunction with the musical 
program heretofore spoken of as oe
in g received on my set on the 368 
meter w avelen gth. Now tha t it was 
a scertain ed tha t each sta tion could 
hear the other, it was found interest
in g to go one step further and estab
lish a two-way conversa tion. It is 
quite common practice for telephone 
linemen to converse over the metanic 
circuit, using a receiver for micro
phone or transmitter. Since we now 
had the two sets equipped with high 
resistance receivers as transmitters, ' 
it was a simple matter to talk into 
one receiver while holding the other 
to the ear. This test also worked arid 
we found ourselves able to converse 
quite clearly, but superimposed upon 
the music waves. You will remem
ber that my set was working at 368 
meters when the tests were begun and 
had not been chan ged up to this point, 
and the crystal set could not be ad
justed to work on any other wave
length . 

Now that it was no longer neces
sa ry to run up and down stairs to 
arran ge th c t es t, I slowly changed 
my set to an increasin g wavelength 
while I carefully counted 1-2-3-etc., at 
one second intervals . This was so 
don e that one second was a llowed for 
each five degrees on the primary con
denser. This test was extended over 
the entire ran ge, or approximately 
from 300 to 500 meters. After count
in g backward to the 368 m eter posi
tion a t which se ttin g conversation had 
a lready been ca rried on, a checking 
up with Me. B. revealed that he had 
lo st the music s imultan eously with 
m ysc lf, as m y se t was chan ged from 

(Co ntinu ed on page 30) 

NO HOME COMPLETE WITHOUT IT 

Radio is discussed as much as books , plays and the movies, nowadays. Every sun parlor 
has one. Th is is a scene from the Atlas Education al Film Company's special feature film, "The 
G reat Idea," a home beautiful picture produced at O ak Park. Ill. 
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:. New and Novel Radio Patents 

RECEI V ER SUPPO RT F O R SO UND 
AMPLIFIERS 

(Patent No. 1,469,941, issued to Charles W . 
Kuen, Chicago, Ill., under date of O ctober 
9, 1923.) 
This invention relates to improvemen ts in 

receiver supports for sound amplifiers, and it 
eonsists in the com binations, constructions and 
ar rangements herein described and claimed. 

An object of the invention is to provide a 
device of the character described in which 
means is provided for yield ably holding tele
phone receivers, such as u sed in a radiophone 
receiv ing set, and directing the sound waves 
therefrom to the amp lifying horn of a phono. 
graph or the like; a device which may quickly 
and easily be attached to the ordinary type 
of phonograph amplifying horn in place of the 
ordinary type of phonograph reproducer; a 
device which may be made of a single piece 
~;ans~r~c~~r~~1 '~hich is relatively cheap to 

Figure 1 is a plan view of an embodiment 
of inv ention partial1y in section with one re
ceiver in place, and 

F igure 2 is a sectional view along the line 
2-2 of Figure 1. 

In carrying out the invention use is made 
o f a V-shaped tubular body member 1. The 
body member 1 and the rem ainder of the de
vice, as herein after described, is composed of 
a partially vulcanized resilient rubber. 

At each end of the shorter b ranches 2 and 
3 of the body member 1 is provided an in
tegral cup-shaped member 4. The members 
4 are circular in shape and are centrally lo
ca ted upon the branches 2 and 3 of the body 
member 1. The bottom walls 5 of the memo 
bers 4 are relatively thick, while the side 
wall 6 are relatively thin, and may be easily 
stretched. A rib 7 is provided at the outer 
edge of the members 4 for the purpose of re
e nforcing the side walls. The rib s 7 prevent 
the tearing of the side walls 6 as a telephone 
receiver, as shown at 8, is inserted within 
the m ember 4. The inner surface of the walls 
5 is provided with an annular outwardly ex
tending ridge 9. The ridges 9 are concentric 
the mouths 10 of the branches 2 and 3 of the 
body member l. 

The larger of the three legs of the body 
member 1, as show n at 11, is provided with 
an annular rabbeted portion 12 on the inner 
walls thel·co f. The purpose of the rabbeted 
portion 12 is to admit the mouth o f a tone 
amplifying ho rn 13 of the phonograph or the 
like. The rabb eted portion ' further prevents 
the mouth 13 o f th e ho rn fr om being placed 
too far into the body m ember 1. 

ii ~ - - - - ;j ..... I~ 
II .... 
,I It 
, I I' 

4 

6 

Receiver support for amplifier 

New Electron Discharge Device 

ELECTRON-DISCHARG E DEV ICE 
(Patent N o. 1,472,477, issued to Robert W . 

K ing of New York City, under date of 
O ct. 30, 1923.) 

The invention re1ates to electron discharge 
I devices, for instance, of the audion type, and 

part icul a rl y to devices of this type th at are 
adapted for u se with high voltages and large 
operating currents. 

An object of the invention is to provide a 
more rugged mounting for the electrodes than 
is possible in case the usual glass rod or 
arbor is employed. This object is accom
p li shed by using a supporting standard located 
centrally of the tube, the standard being pre· 
ferably of insulating material, such as lavite 
which is stronger than glass, the electrodes 
being supported frol11 thi s s tandard . Thi s con
struction permits a wide separation of the 
leading-in wires which is advantageous in that 
leakage currents across or through the g lass 
adjacent the sealing-in or supporting points 
of the lead wires are reduced to a minimum. 

For further details of the invention, ref· 
erence may be made to the drawings, in which 
Fig. 1 il1ustrates in perspective a vacuum tube 
embodying the invention, a single neck or 
stenl on which the electrodes are mounted 
being employed; Fi~. 2 is a cross· section 
view showing more tn detail the manner of 
holding the lower end of the lavite supporting 
rod; Fig. 3 is a modification of Fig. 1 in 
which two inwardly projecting portions or 
stems a re employed for supporting the elec
trodes. 

Referring in detail to Fig. 1, t he vacuum 
tube 1 is provided with the u sual inwardly 
projecting stem or tubular portion 2, from 
which arises the concentric vitreous tubular 
portions 3 and 4. 

The vacuum tube is illust rated as o f the 
audion type comprising a cylindrical anode 
5 having located therein the cylindrical grid 
6 and the fi lamentary cathode 7. Centrally lo
cated within the tubular portion 4 and lying 
along the axis of the tube is a rod 8 of insulat
ing material such as lavite. Located within 

and running throughout the length of this 
rod of lavtte IS a Wire which projects at its 
lower end at 9. This is also shown in Fig. 
2, the wire 9 serving to position and hold the 
lower end of the lavi te rod since this wire 
is welded to a platinum wire or wires 10 
sealed into the septu m 11 which seals and 
thereby renders airtight the top of the tubular 
portion. 2. Intermediate it s length the lavite 
rod 8 IS supported by the contracted upper 
portion 12 of the tubular port ion 4. Extend· 
ing from the portion 1~ of the wire extending 
from the top o f the lavlte rod 8 are a plurality 
of arms 14, which suppo rt the filamentary 
cathode 7 as shown. The filament cathode 
7 is divided into parallel sections since a lter
nate supporting arms 15 are electrically and 
mechanically connected to the band 16 clamp
ing the tubular portion 4, the leading-in wire 
17 being electrically connected to the band 16 
at the points of the filaments electrically con· 
nected thereto. The remaining a1ternate sup
porting arms 18 are electrically and mechan· 
ically connected to the band 19, clamping the 
tubular portion 4 and electrically connecting 
it to the leading-in wire 20. 

Beyond the portion of the wire 13 is a 
section 21 of lavite to which are clamped 
the arms 22 forming extensions of the longi
tudinal wires 29, upon which the grid t u rns 
are .welded. The anns 22 may be clamped 
to the section 21 by metallic band 23. 
. The cylindrical anode 5 is provided with a 

plura lilY of extensions such as 24, which pro
ject through the lavi te tubes 25 being clamped 
to the oute r surface of the tubular portion 3 
by the metallic band 26. The leading· in wire 
27 conn ected to the band 26 serves as a lead 
for the anode. One or more of the lavite 
sections 25 is provided with a metallic band 
28 which serves to hold and support the ex· 
tension 29 of the longitudinal grid wire. 

The various leading-in wires are sealed into 
the tubular portion 2' at widely separated 
points as shown to reduce leakage currents, 
as above desc ribed. 

In the m odification shown in Fig. 3, the 
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center post 30 is provided with a cross-arm 
31 from which extend the springs 32 for sup
porting the two V-shaped filamentary cathode 
sections. The inner portions of these sections 
are electrically connected by the wires 33 and 
34, clamped to the post 30 by the collar 35. 

Radio Receiving Apparatus 

RADIO RECEIVING APPARATUS 
(Patent No. 1,473,417, issued to Frank G. 

Beetem, Philadelphia, Pa., under date of 
November 6, 1923.) 
This inven tion relates to radio receiving 

systems em bodying audions or vacuum tubes. 
One of the objects of the invention is to 

provide a suitable regulating device for the 
filament circuit of an audion or vacuum tube, 
so arranged with adjustable hand-operated re
sistances that any given setting for the fila~ 
ment excitation may be obtained and after
ward the filament curr.,nt and voltage will 
remain substantially constant, irrespective of 
normal changes in the voltage of the battery 
or other source supplying this filament cir
cuit. 

It is a well known fact that the voltage of 
primary or secondary batteries varies through
out the discharge of the battery. Starting 
at a given point the tendency is for the volt
age to decrease more or less steadily with 
time during the period when current is being 
drawn from the battery. With some form s 
or types of batteries this voltage regulation 
is very poor and so in the case of the filament 
circuit of audion or vacuum tubes, compensa
tion fOI" the decrease of voltage of the bat
tery exciting the filament is made from time 
to time with adjustable resistance in series 
with the filament in the battery circuit, the 
amount of resistance included in the filament 
circuit being varied by manual adj ustment to 
maintain constant current. 

In some types of ttadio receiving apparat us, 
and especially with batteries having poor volt
age characteristics, the necessity for constant 
adjustment is exceedingly objectionable and 
frequently results in the loss of signal s or 
portions thereof, which under the conditions 
of a constant filament current would 110t 

occur. 
A particular object of this invention is to 

render it possible to use any type of battery, 
at least for a considerable period, without the 
necessity for constant adjustment. To accom
plish this I propose to include in the filament 
circuit a device which will~ within the limits 
of it s particular design, automatically main
tain a constant filament·current and conse
quently a constant filament temperature. 

Further, the invention has fOl' an object the 
provi sion o f suitable means for simplifying 
the control of audions or vacuum tubes in the 
reception of oscillations of definite radio fre
quency by providing automatic means for 
maintaining constant current in the filament 
circuit of the audion in combination with 
manual Illeans for making the initial adjust
ment whereby the automatic means is oper
ated at its point of maximum effectiveness 
and at the same time the current in the fila· 
ment is adjusted to the desired value, and is 
thereafter maintained at said value automat
ically and without further manual adjustment, 
notwithstanding variations in the voltage of 
the source of current. 

Figure 1 is a diagrammatic view of the ap
plication of my invention to a form of radio 
receiving circuit. 

Figure 2 is a diagram showing one relation 
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or current and voltage of an iron wire ballast. 
Referring to Fig. 1, the antenna 1, J.!'round

ed at 2, is suitably connected to the closed, 
tuned circuit of the receiving apP1.ratus as 
by means of the coil 3 inductively arranged 
with the reactance coil 4 of the closed tuned 
circuit. The capacity of the antenntl circuit 
is adjusted by the variable condenser ca . 
The condensance of the closed tuned circuit 
is provided by the variable condenser 5, con
nected by the leads 6, 7. with the re3pectivc 
leads 8, 9, of the inductance coil 4. 

Fig. l 

.,--f\------t----.-} - ----

'---------1-----------

Fi~ J. 

Condenser and method of making the same 

CO NDEN SER AND HOW IT IS MADE 

(Patent No. 1,467,776 Issued to Paul E. x. 
Demmler, Pittsburgh, Penna., U nder Date 

of Sept. 11, 1923) 
This invention relates to condensers and 

methods of making same and it has, for its 
primary object, the construction of condensers 
by a method which will insure a product of 
compact structure and high efficiency. 

It is well known that the efficiency of a 
condenser is increased as the distance be
tween the layers of conduc tin g material em
bodied in the condenser is decreased. It is 
very desirable, therefore, that a dielectric be 
employed which will insure disposition of the 
layers of conducting material of the condenser 
in as close rela.tion as possible. In view of 
this, one object of my invention is to provide 
condensers having a dielectric material which 
will in sure compact disposition of the con
ducting material and, consequently, a highly 
efficient product. 

Another object of this invention is to con
struct condensers by a method which will 
promote rapid production of such articles and 
thus decrease the cost of them. 

A still further object is to con struct con· 
densers o f readily available material which is 
comparati vely in expensive. 

In the drawings, Fig. 1 is an end elevation 
of an insulated metal foil wllich may be em
ployed in constructing a condenser in accord
ance with my invention; Fig. 2 is a diagram
matic view, illustrating a method of forming 
condensers in accordance with my invention; 
Fig. 3 is a plan view of a partially-formed 
co ndenser embodying my invention, and Fig. 
4 is an end view , partly in elevation and 
partly in section, of a fini shed condenser con
structed by a method hereinafter set forth. 

In Fig. I is shown a metal foil or ribbon 
1, coated with an insulating or dielectric 
material 2, which may be employed in con
structing a condenser. Aluminium foil is es· 
pecially adapted for use with the insulating 
materia1. The insulating material may be, pre 4 

ferably , a baking varnish, such as is em-
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ployed in insulating electric conductors. The 
aluminum foil, when subjected to a bath of 
baking varnish and then drawn through a 
drying tower, heated to substantially 280 0 c., 
is closely united with the varnish. It is de
sirable to first pickle the alumifltlm foil in a 
hot hydrochloric acid bath which may com
prise one part hydrochloric acid to substan
tially three parts of water. The aluminum 
foil may then be washed in water and dried. 
The foil may also be washed in naptha or 
benzol, without any pickling. Such treatment 
ensures unusually good adhe sion between the 
baking varnish and the foil. 

Various materials may be employed in mak
ing a foil for use in constructing condensers 
in accordance with my invention. 

Musical Comedy 
FrOlTI WGY 

The broadcasting of popular 
musical "hits" from current musi
cal comedies by WGY, the General 
Electric Company studio at Sche
nectady, has proved quite popular 
among the radio "fans" recently. 
It is often possible to secure the 
entire cast of a musical production 
for the purpose. 

"Wildflower" was the first of a 
number which have been broadcast 
recently. The complete personnel 
of 30 persons was brought to the 
studio_ Among the songs which 
were sent "into the air" were 
"Wildflower" and "Bambalina." 

On another occasion Raymond 
Hitchcock, who is touring the 
country in "The Old Soak," visited 
WGY studio and delivered one of 
his famous curtain speeches into 
the microphone_ The complete 
cast of "Go-Go," with Bernard 
Granville and Texas Guinan, sang 
for WGY on another afternoon_ 

In another instance, by means of 
a microphone installed in an 
Albany theater sixteen miles away, 
the entire performance of "Blossom 
Time" was broadcast. Listeners 
were able to hear the parts spoken, 
the music and the applause of the 
audience in the theater. 

Sturdy Battery Charger 
To meet the demand of radio oper

ators for a device for charging stor
age batteries of from two to four 
volts, to be used in connection with 
the Tungar Battery Charger, the Gen
eral Electric Company has developed
and is now placing on the market an 
efficien t adapter. 

This is a resistor of sturdy con
struction, the resistance wire being 
wound on a ,orcelain tube. It is de
signed for mounting on the inside of 
the top edge of the Tungar casing, 
which brings it beneath the cover, 
where it is out of the way and is 
protected against contact. 

It is expected that there will be a 
gnat demand for this device because 
of the increasing popularity of the 
storage battery for operating the 
small, or so-called. peanut types of 
tubes, the storage battery being pre
ferred by a large number to the dry 
cell for this purpose. 
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Hundreds of Amateurs Use 
Code 

fr-for. 
crd-card. 
nw-now. 
pse-please. 
sed-said. 
aud-audibility. 
cr-chemical rectifier. 
ant-antenna. 
dlvr-deliver. 
dlvd-clelivered. RADIO amateurs and fans have 

originated, and are at the 
present time developing a 

universal language of their own. It 
has even been intimated that some 
day this or a similar elaborated 
language may become useful to the 
peoples of the whole world as an 
abbreviated language for the 
written word. 

Hundreds of radio fans and 
amateurs are now using many of 
the standard radio code terms and 
phrases i,n their wnt1l1gs, and 
several are ·successfully using- the 
code for making notes in their daily 
business. 

There is nothing mysterious or 
remarkable in the code. It is very 
simple and not unlike the Phillips 
code, which is generally used by 
wire telegraphers in sending press 
dispatches. This radio c(')de is 
based upon phonetic spelling, and 
in a long word many of the letters 
are deleted. For example, the 
word radiation in radio code is cut 
down to but three letters-rdn. 

Following is a list of the most 
prominent, used by every dyed-in
the-wool radio amateur: 

Code Phrase 
F. B.-fine business. 
O. M.-old man. 

. O. \,y.-old woman. 
hr-hear or here. 
hrd-h ca rd. 
u-you. 
wen-when. 
ur-your. • 
spk-speak. 
gud-good. 
hv-have. 
ruff-rough. 
pt-point. 
tubel-too bael. 
gcss-guess. 
no-know or no. 
vy-very. 
conel-condenser. 
freq-frequency . 
thot-thought. 
IVrk-work. 
wrkel-worked. 
hwsat-how's that. 
hw-how. 
cu-see you. 
cuagn-see you again . 
cuI-call you later. 
73s-best regards. 
B4--before. 
2nite-tonight. 
Itr-Ietter. 

sorri-sorry. 
tt-that. 
gg-going. 
shud-should. 
abt-about. 
trub-trouble. 
wid-with. 
gnd- g round. 
rdn-radiation. 
cntpse-counterpoise. 
bi-by. 
Hi-radio lau gh. 
mi-my. 
onli-only. 
gv-give. 
sum-some. 
diff-difference. 
enuff- enough. 
cud-could. 
wkg-working. 
inpt-input. 
impt-impoEtant. 
pri-primary. 
sec-secondary. 
wv-wave. 
wi-well or will. 
wy-way. 
betr-better. 
gvg- giving. 

H igh Power Stations 
Hel p Conference 

Vvh en th e fir s t American Marine 
Con gress met in New York Ci ty No
vember 5 to 10 the hi gh-power radio 
stations of the country took an active 
part in the proceedings. In appoint
ing the VvLW station as one of the 
impo r tant broadcasting stations to 
send forth the results of the big con
ference, Powel Crosley, ] r., was 
doubly honored, for he"not only oper
ates that station, but he is a member 
of the Associated Manufacturers of 
Electrical Supplies, representing sev
enty-eight national organizations who 
are participating in the American 
Marine Congress. 

T C A-Thermo coupled amps. 

The radio committee worked upon 
programs for some time. Besides, 
Powel Crosley, Jr., there were on 
this committee: Herbert Hoover, 
Secretary of Commerce; General 
Pershing, United States Army; Theo
dore Roosevelt, Assistant Secretary 
of the Navy; Admiral Benson, United 
States Shipping Board; Rear Admiral 
Reynolds, United States Coast 
Guard; A. H. Griswold, Vice Presi
dent American Telephone and Tele
graph Company; Major General Har
bord, President Radio Corporation of 
America; H. P. Davis, Vice President 
General Electric Company; Eugene 
McDonald, President Chicago Radio 
Laboratory, and E . B. Mallory, who 
is sec retary of this committee . 

C R A-Commonwealth Radio As-
sociation. 

cum-come. 
thr-there. 
r-are. 
ru-are you. 
clel-called. 
cl-call. 
cllg--calli ng. 
rite-write. 
DX-Ion g di s tance. 
tmrrw-tomorrow. 

Look at This Radio Set 
I sn't it a dandy? And it performs just as w ell as it looks. 
The Ace Type V is a long range receiver and stations from 
coast to coast are heard distinctly. An Ace two-step amplifier 
in connection with this set at $20.00 makes use of loud 
speaker practical. Has Cros!ey multistat which permits use 
of any make tube. 
Think of the fun you'll have this winter with this set-the 
excellent musical entertainment. See your dealer now-if he 
can't supply you, order direct. Remember the low price-
$20.00. Ask for "Simpl icity of Radio"-its FREE. Don't 
delay because every day you do without this set you are 
missing a world of entertainment. 

ACE 
r.~rr.~led V 
Cro,ley Model V 

Armstrong 
Regenerative 

Receiver 

$20.00 
Licelfsed IlIirler Armstrong U. S . Patent No. 1,113,149 

THE PRECISION EQUIPMENT COMPANY 
1223 VANDALIA AVE. POWEL CROSLEY, JR., Pres. CINCINNATI, OHIO 
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T -100 Battery Charger 
The Best and Lowest Priced 

on the Market 
This battery charger operates on 

110 volt, 60 cycle, A. C. circuit, charg
ing a 6 volt battery at a 2 ampere 
rate. Standard 2 ampere charging 
tube is used. The T -100 is the lowest 
priced first-class charge r on the mar
ket. Large numbers now in use have 
proved entirely satisfactory. No vi
brating parts to get out of order. Ab
solutely noiseless in operation. Fur
nished with plug a)1d cord for lamp 
socket. Battery leads marked. Fuse 
protects charger from accidental short 
circui t of 110 volt leads. Fully guar
a nteed. 

Price complete, with 2 ampere tube, l$12.00. 

Our New Radio GuideBook 
Sent at Your Request . 

Our new 64-page Catalog No. 
TCR contains twenty of the 
m 0 s t popular radio circuits 
printed in blue. These incluae 
the Hazeltine Neutrodvne, 
G rim e s Inverted, Colpitts, 
Flewelling, Reinartz, Diode 
Electrad, Heterodyne, Super ... 
Regenerative and many others. 
Each article u sed in circuit is 
attractively pictured instead of 
appearing in straight schematic 
form. Besides containing blue 
prints, the best in radio is also 
illustrated and described. Cata. 

log sent postpaid for ten cents. 
Each circuit worth double. 
Send for vourcopv today -. 
Jo B B ERS We have an attractive propOSition 

for a few more bona.fide Jobbers DEALERS If your Jobber cannot 
supply you order direct 

Radio Division 

TELEPHONE MAINTENANCE CO. 
Qyalily Radio Exclusively 20 So. Wells St., Dept. C, Chicago, Ill. 

DOES CRYSTAL SET 
BROADCAST? 

(Continued from page 26) 

368 meters, but that the clearness and 
volume of my broadcasting increased 
in clearness up to the 380 meter point, 
and then faded out entire ly before the 
500 meter acljustm en t had been 
reached. 

Received Signals by Regeneration 
Two facts were conclusively estab

lished by this interesting test. First, 
that the crystal set had been receiv
ing music by vi rtu e of th e regenera
tion of my set. Second, a nd co nverse-

Iy, the vibration originating 111 the 
crystal set could be heard just as 
plainly at my set as visa vel·sa. That 
the crystal set received outside broad
cast programs through the regenera
tion of my set was proved conclu
sively during a later test w hen Mr. B. 
recorded hearin g several stations si
multaneously with me. We verified 
the reception of stat ions broadcasting 
by quoting, word for word, parts of 
the various programs. It was found 
impossible to tune the crystal set to 
any other program while the tube set 
was in operation, or to ge t ariy de
tection whatsoever when the latter 
was shut down. These finding.s re-
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suited in making a change in the crys
tal set aerial, changing it from a single 
wire to the two wire inverted "T" 
type, hanging it parallel . to and ap
proximately eight feet from mine. 
This appeared, after careful testiug, 
to be the most practical placement 
for e liminating interference in either 
direction. 

Both sets are now working to full 
efficiency and for the first time Mr. B. 
is able to tune in on any station with
in a radius of his receiving power. ' 
This experience growing out of an 
incorrectly placed aerial proves that 
it is possible and quite probable that 
crystal sets may be ·made to intercept 
messages which are originated at a 
distance far beyond their normal de
tecting power through the agency of 
a regenerative set. As soon as a non
regenerative set can be gotten to
gether still further tests will be made · 
to arrive at a better understanding of 
some of the factors whith will deter
mine the relative placement for the 
best operation of the ever increasing 
number of non-parallel antennae. It 
will be interesting to get further data 
on just how this little crystal set func
tioned as a transmitter (if indeed it 
can be strictly called traNsmitting) 
with the ever present possibilit ies that 
it was merely acting as a one way 
valve. 

So much fo r l\1[r. Graham's experi
ence and independent in vestigation as 
a technical expert. It is hoped that 
he will be ab le to put into the films 
on which he will soon start work 
some of the same painstaking re
search work. Certainly it is true that 
there is a wonderful field untouched 
up to t he present time and with Mr. 
Graham's peculiar resourcefulness, ra
dio fans should soon find many of 
their problems analyzed in motion 
picture form at their favorite theatres. 
T hat much can be accomplished along 
this line is reasonable to expect, as 
based upon the opinion of Mr. Rehm 
of the Atlas Educaitonal Film Com
pany, who has been responsible for 
producing a number of highly educa
tional films of great merit, notably 
an Own Your Home film entitled 
"The Great Idea," in which, by the 
way, radio plays a prominent part. 
Space here is too limited to go into 
d iscussion of the wonderful possibil
ities from a film standpoint for bring
in g to the public a more complete 
knowledge of the fundamentals of 
radio and the opportunities for them 
in its new growth. As we know the 
readers of RADIO TOPICS will be 
interested in further film develop
ments along this line, owing. to Mr. 
Graham's connection with the project, 
we will keep our readers advised from 
time to time. 

Let's make this a radio Christ
mas. Considerable interest has 
been created by the two big radio 
shows in Chicago and New York, 
and radio week added to the success 
of a radio Christmas. 
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Why Kilocycles Instead of Meters? 
T HE Second Annual Radio 

Conference, which met with 
Secretary Hoover in March, 

introduced a method of designat
ing radio waves which is some
what new to the radio public. 
This is the use of frequency in 
kilocycles (abbreviated kc.) in
stead of wavelengths in meters. 

The advantages of this practice 
have been familiar to radio engi
neers for some time, and it is 
probable that it will eventually 
replace the use of wavelength in 
meters. As a matter of fact, wave
length is a somewhat artificial 
conception in ·the handling of ra
dio apparatus and is one of the 
difficult things for the beginner to 
understand. The frequency of the 
radio wave is the same as the fre
quency of the alternating current 
which flows in the radio transmit
ting or receiving set. 

As . often happens in teclniical 
matters, the idea of "kilocycles" 
is simpler than the forbidding as
pect of the word suggests. "Kilo" 
means a thousand, and "cycle" 
means one complete alternation. 
The n umber of kilocycles indi
cates the number of thousands of 
times that the rapidly alternating 
current repeats its flow in either 
direction in the antenna in one 
second. The smaller the wave 
length in meters, the large r is the 
frequency in kilocycles . 

* * * 
The reason that kilocycles are 

coming inter use and displacing 
meters is that the necessary sepa
ration of the frequency of trans
mitting stations to prevent inter
ference is the same, no matter 
what the frequency may be. This 

. -necessary separation is variable 
and quite misleading when ex
pressed in meters. Thus the num
ber of radio messages that can be 
transmitted simultaneously with
out interference can be correctly 
judged from the kilocycles but 
not from the meters. 

For example, the amateurs "vill 
in the future work in a band of 
wavelengths from 150 to 200 me
ters, but this is a frequency band 
from 2,000 to 1,500 kilocycles. 
This is an enormously wider band 
when considered from the view
poin t of kilocycles than, for exam-

pIe, the band having the same 
width in meters from 1,000 to 
1,050 meters, which is 300 to 286 
kilocycles. While it is possible 
to carryon 50 simultaneous ra
dio telephone communications be
tween 150 and 200 meters, only 
one could be carried on between 
1,000 and 1,050 meters. 

In accordance with the recom
mendation of the Second National 
Radio Conference, the Depart
ment of Commerce and other gov
ernment departments will here
after follow the practice of speci
fying in even va'ues of kilocycles 
rather than meters. The confer
ence recommended the practice 
of expressing wave frequency in 
kilocycles per .second with wave
length in meters in parentheses 
thereafter. The relation between 
the two is very simple. For ap
proximate calculation, to obtain 
kilocycles divide 300,000 by the 
number of meters; to obtain me
ters, divide 300,000 by the num
ber of kilocycles. For example, 
100 meters equals approximately 
3,000 kilocycles, 300 meters equals 
1,000 kilocycles, 1,000 meters 
equals 300 kilocycles, 3,000 me
ters equals 100 kilocycles. For 
highly accurate conversion the 
factor 200,000 should be used in
stead of 300,OOO.- Radio Service 
Bulletin. 

This is "J. B." of station WO R, Newark, 
N. J ., one of the most popular broadcastirtg 
stations in the East. WOR's popular an
nouncer is Joseph Barnett. 

Novel Radio Equipped 
Truck 

A NOVEL performance is re
ported from Massachusetts 
when the radio equipped 

Amrad truck returning from 
Nantasket Beach, where employes 
of the American Radio & Re- . 
search Corporation, Medford Hill
side, enjoying an outing, picked 
up Station \ i\TDAP, Drake Hotel, 
Chicago. The closing portion of 
an appeal for funds for the Japa
n-csc Relief was clearly heard 

American Radio & Research Corporation 
truck equipped with receiver and IO-ft. aerial, 
with frame of truck acting as counterpoise, 
which picked up WDAP, WIP and other sta
tions near Nantasket Beach, Mass. 

through the loud speaker a block 
away. Later the Drake Hotel 
Orchestra rendered several selec
t ions. 

The performance was remark
able because of the fact the truck 
has only a small antenna of about 
10 feet in length installed on the 
roof. The reception was heard 
with remarkable clearness while 
the truck was in m6tion passing 
through Quincy. Portions of the 
program of Stations WIP, Phila
delphia, and WGI and WNAC 
were also heard. 

The Amrad truck is ·one of 
the few radio-equipped trucks 
operating daily in the country, 
and has attracted much attention. 
Through its broadcasting station, 
WGI, officials of the company are 
able to keep in touch with the 
truck enroute about the city and 
state. 
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the Americas 
Radio 

Linking 
by 

T HE United Fruit Company 
and the Tropical Radio Tele
graph Company are about to 

establish stations at various points 
in Central America for the purpose 
of completing links of an adequate 
communication system between the 
Americas. 

Six -radio transmitters to be ope
rated from vacuum tubes of the 
20-kilowatt radiotron type, are be
ing establisj1ed at New Orleans; 
Miami, Fla.; Peurto Barries, Gua
temala; Tegucigalpa, Honduras; 
Managua, Nicaragua; and Almir
aute, Panama. 

The United Fruit Company es
tablished the first radio stations in 
Central America and was the first 
to establish commercial radio com
munications between Central Amer
ica and the United States. It was 
shortly after the International 
Yacht races off Sandy Hook had 
been reported by radio that the first 
radio sending and receiving sets 
were purchased and installed at 
Port Limon, Costa Rica, and Bocas 
del Toro, Panama. This was in 
1904 and service was inaugurated 
the following day. 

The operation of these two sta
tions convinced the directors of the 
United Fruit Company that radio 
was practical and valuable in a bus
iness which handled such a highly 
perishable product as the banana. 
So the year following, or ' 1906, sta
tions were opened at Bluefields and 
Rama, Nicaragua. All these sta
tions' because of the lack of land 
communications, handled in addi
-t10n to the company's business a 
large share of the telegraph busi
ness of the general public between 
these places and the United States 
and Europe. 

Other stations have followed 
since then until now, with the six 
new tube transmitter stations, there 
will be a total of nineteen, compris
ing what is known as the United 
Fruit Company's radio system. All 
stations of the United Fruit Com
pany's ' system, including all their 
ships of the "Great White Fleet" 
are to be equipped with tube trans
mitters of a similar typ('. 

The United Fruit Company has 
spent more than $3,000,000 in the 
development of its radio and upon 
the completion of new stations un
der construction its investment in 
radio will probably exceed $4,000,-
000. 

Since 1911 the radio activities of 
the company in all its branches 
have been under the immediate di
rection of George S. Davis, who is 
general manager of their Radio 
Telegraph department. He is also 
president and a director of the 
Wireless Specialty Apparatus Com
pany, general n]anager of the Trop
ical Radio Telegraph Company and 
a director of the Radio Corporation 
of America. 

In the operation of these trans
mitters, in some cases where sta
tions are located in remote places, 
the primary power is generated at 
the station by gas or oil engine driv
en alternators supplying 220 volts. 
In other stations the power is ob
tained fro"m the distribution sys
tem of the local power company. 
This power first goes to the service 
panel where complete apparatus for 
control, protection and metering is 
installed. Then it goes to the rec
tifier which consists of a bank of 
transformers and six, twelve and 
one-half kilowatt kenetrons. Here 
the voltage is stepped up and rec
tified, to become 15,000 volts direct 
current. This high voltage is then 
used for plate power on the pliotron 
oscillators. 

The frequency is controlled by 
means of a master oscillator em
ploying one, one kilowatt pliotron. 
The master oscillator provides a 
lower power radio frequency sup
ply which is then amplified to 
twenty kilowatts of power by means 
of one of the new water cooled 
twenty kilowatt tubes. The ampli
fied power is passed through a tank 
circuit which eliminates harmonics 
and then fed into the multiple tuned 
antenna. 

Keying is accomplished by means 
of a relay on the master oscillator 
unit. This relay may be controlled 
from any desired distance and is 
adapted to keying speeds of sixty 
words per minute. 

New Non-Inductive 
Potentiometers 

RADIO fans who are using 
wire wound potentiometers 
and have had trouble with 

indu ctance in their receiving cir
cuits will be interested in this new 
non-inductive ' potentiometer re
cently perfected by the Central 
Radio Laboratories, Milwaukee, 
Wisconsin. 

The new instrument has a thin 
resistan ce element made of pure 
graphite and is not only non-in
ductive but also free from "skin 

effect." This feature of the de
sign eliminates the choke coil ef
fect found in wire wound poten
tiometers and also insures the 
same resistance to radio frequency 

. as to direct current. 
Smooth noiseless operation is 

made possible by the unique CRL 
pressure contact which consists of 
a circular disc of brass placed be
tween the resistor and the pres
sure show and mounted in such a 
way that it can be made to engage 
the risistor at anyone of an in
finite number of points. As the 
resistor is not touched by the slid
ing shoe there can be no wear. 
Tpe moulded base is provided 
with a transparent cover which 
protects the parts from dust and 
moisture and allows a clear view 
of the interior. 

The CRL Non-Inductive Po
tentiometer (No. 110) has a re
sistance of 400 ohms which is the 
best value for accurate adjustment 
of plate potential and grid bias in 
vacuum tubes. A 2000 ohm type 
(No. 111) is also made for special 
applications. 
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Sharpen 
Your Tuning 

No operator of a radio rec ei ving set 
need be told of the advantage of sharp 
precise tuning. It is not always clear, 
how eve r, how this may be obtained. 
Afte,- a ~ood tuning coil has been 
chosen look to the CONDENSER for 
the answer. 
I-Jere are some of the important fea
tures: Sharp tuning through low losl 
design, using hard rubber properly 
placed- heavy brass plates soldered to
gether keeping capacity constant and 
greatly reducing danger of short-cir
cuiting-Iow zero capacity givin g wide 
wavelength range- a CONTINUOUS 
VERNIER formed by a gear and pin
ion combination. Only one setting re
quired. 
Made in three sizes, 250, 500 and -1000 
m.m. f. to fit every circui t . Mounted 
condensers are fitted wit h calibra ted 
direc t reading capacity dial. 
Pr ic,es $3.00 to $8 .50. Send for E du 
cation al Pa:mphlet "Quality Conden s
ers" and new R A DIO BULLE T I N 
91-T. 

General Radio Company 
M anu factu rers of E lect rical an d Rad io 

Laboratory Ap para tu s 
Massachusetts A ve. and Windsor St. 

CAM B RIDGE MASSACHU SETS 

Rainbow Multi-Plug 
and (8 ft.) Cable 

Eith er pa nel or bindin g 
post mou ntin g. Docs 
away with unsi ght ly 
wires. Leaves set free 
from live wires whe n 
not in ' usc. 
Several binding post 
ends can be connected 
to different sets-using 
on e plug a nd cab le 
conn ected to batter ies. 
etc. 

Ideal for dealers-and experi menters. 
Prices M ulti~Plug and Cabl e P an el Mou nting 
type $4.00. Brnding Post ty pe complete $5.00 
Write for ill ust ra ted fo lder of Howard B. 

Jon es Radio Products. 

HOWARD B. J ONES 
6 12 S. CANA L S T. C H ICAG O. ILL. 

Ne\v Rad:o Rece iver for 
the Ladies 

A B EAUTIFUL piece of fur
niture containing a re
markahly efficient and se

lect ive three tube receiver with 
built-in loud speaker is now found 
in the Ace 3C Consolette made hy 
the Precision Equipment Com
pany, Cincinnati. 

T his type of receiver appeals 
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particularly to th e ladies on ac
co unt of its being completely self
contained. U nsightly wires, bat 
ter ies and other accessories a re 
hidden from view. F or range and 
volu me it is all that can be de
sired, it is said. It is so simple 
that a child can t une it and b ring 
in distant stations dear and loud . 

A stand is provided if des ired, 
making a complete self-contained 
radio receiver of the floo r type. 
The stand is designed to match 
perfectly the Consolette. 

This is a th ree tube A rmst rong 
regenerative receiver, containing 
the new V ARIND basket weave 
variable inductance. This unit is 
'vvonderfully selective and the 
Crosley Type "D" Condenser, 
which is part of the equipment, 
permits remarkably sharp tuning, 
enabling one Jo pick up distant 
stations through local broadcast
ing. T his set operates more effi
ciently on an out-of-door antenna, 
althoug h excellent results can be 
obtained from a comparat ively 
short antenna under average con
ditions. A sing le wire run a long 
the ceiling or floor for a distance 
of from thirty to forty feet , w ill, 
under most conditions, serve as a 
very satisfactory antenna for long 
distance reception. 

The size of the cabinet is 13f-'E 
inches deep . It is m ade of solid 
mahogany, beautifully rubbed, 
piano finish . 

The set is provided w ith a 
phone jack to plug in head phones 
for tuning , using two tubes. 
\lVhen the pI ug is r emoved the 
three t ubes a re automatically con
nected to the loud speak er. 

Improved N ew Charger 
Just Out 

T he Vall ey E lectri c Company of St. 
Louis is n ow in full product ion on the 
new V a ll ey T ype A BC battery charg
er, th e improved model w hich t he 
company has put out t hi s year. 

The T yp e A B C cha r ger has been 
designed so that it is the only cha r ger 
whi ch is needed for all radio batteries. 
It is built on the same principl e as 
the other successful Valley Rect ifi ers, 
but it is made for use on a ll types o f 
radio s torage batteries. 

The new Valley charger will cha rge 
2-volt peanut tube batte r ies, 6-volt A 
batter ies, and one, two, thre e and four 
24-volt B Batteries. I t has a tap for 
12-vol t batter ies a nd may conse
quently be used on the radio fan's 6 I 
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Your pilot over the 
RA D I O WAVES 
Whatever the rad io course you have set 
f o r y ourself, here is your one best guide_ 

JUST 
OUT 

562 
PAGES 

Compiled by HARRY F. DART, 8.S.E.E. 
Formerly with the Wes te rn Electric Co., and U. S. Army 

Instructor of Radi~. 

Technically Edited by F. H. DOANE 

T HIS is what you want in a rad io book. 
It answe rs your every question as it 

occurs to you. Look up th e thorough inde x, 
tu rn to the page , and there you are! T he 
most complicated facts about rad io and 
electricity explained as easily as the most 
simple ones. 

E verythin g in cluded. Compiled by an 
expert form erly of the W estern Electric Co., 
the organ ization that knows most about 
radio in the world, and edited by anoth er 
famous engineer. Understood by thou
sa nds of laymen because w ritten especially 
for them. Yet- and here is the real marvel 
of -this book- the advanced amateur, con
structor and exper imenter al so find in it 
the data they ne ed for calcul ating the con
stants of transmitters, receivers and associ
ated apparatus for all radio purposes. 

SOME OF T HE FEATURES : Elec
trical terms and circuits, antennas, battery 
constr uction and maintenance, generators 
and motors, vacuum tubes (rea lly ex
plained), every receiving hook-up, rad io 
and audio frequency amplification, broad-

. cast and commercial receivers, super-re
generation , cod es, licen se rule s, etc. 
Send $ 1 to -day and get t h is 562 -page I. C. S. 
R ad io H a ndbook-the b iggest d ollar' s w orth in 

R ad io. Mo n ey back if n ot satisfied. 

,- - - - - - T EAR OUT H E RE - - - - - ... 

I INTE RNATIO NAL CORRESPONDENCE SCHOOLS I 
I Box 829 2, Scranton, P enna. I 
I ~)tl~~~:~e °5n6e2 ~~lI~~\0 K:e~~e R~e~i~ ~:~g~~~~ I 
I It is unders tood that i f I am not entirely I 
I :l~~i: ft:~d ~O~a\;'i1fe;~~~ndth::y ~~~ey~ilh in 1\\oe I 
I I 
I Name .... ............. .. ..... .. .. .. I 
I I 
~~~---~~~.~~~~~=~~ 

or 12-volt autom obile ba ttery. It can 
a lso be used on C radio stora ge bat-
teries. . 

In order t o make this new and 
complete radio battery charger har
monize with the home radio receiv
in g set, the Valley Company has 
adopted a bakelite panel for the face 
of the charge r with fittings and other 
par ts in keeping with the use to which 
the in strument is to be put. The new 
char ger is being sold at no advance 
in p r ice over othe r models. 
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Solid Comfort 
comes. with the use of the 

TRADE MARK 

AUDIOPHONE 
REG . U. S. PAT. OfflOE 

because nothing is lost from the original 
broadcasting. 
Not only is it easily possible to distin
guish the words of the speaker, but also 
the minute graduations in pitch, timbre and 
quality of overtones which distinguish in
dividual yoi,ces. 
The Audiophone is complete and self-con
tained-needs no separate battery or other 
accessories-goes to you ready for use on 
connecting to your receiving set. It will 
prove a source of lasting pride and pleasure. 

Sr. Audiophone, price------.--............... $32.50 
J r. Audiophone, price ........................ 22.50 
Baby Audiophone, price ..... ___ ............ 1.2.50 

THE BRISTOL 

Bristol One-Stage Power 
Amplifier 

If greater volume is desired, over what 
you already obtain, use the Bristol One
Stage Power Amplifier. No C Battery 
required. Price ...... _ .................... $25.00 
Write for Bulletin and address of the 
nearest dealer handling our instruments. 

The Bristol Company 
WATERBURY, CONN. 

CO ~~~~~r~ Conn. N am e ........................................ _._ .. _ ..............................•. 

Please send me with-
out cost or obligation to Street and N 0. ____ ____ __ _______ . ___ _____ __ . _______ . ___ _________ ____ ___ . ___ . 
myself Bulletins Nos. 
3006 and 3011-P on Bris· 

~~la~ut~!~~Am~tfie~.ne City and State ........... _ ................................................. . 

The Fine Art 0/ 
Repairing Burnt 

present success was not brought 
about in the begi nnin g. 

Back in the early days of 1922, an d 
many times since, the demand for 
tub es has far exceeded th e supply; 
this naturally induced the thought 
that if new tubes could be made the 
old ones could be repaired. On the 
surface it certainly looked as if it was 
an easy job to replace the burned out 
filament, repump the air out of the 
new bulb, and th e tube would be as 
good as it ever was. It is admit ted 
that a few adventurous individuals 
apparently thought that it was no 
harder to refill a radio tube than to 
half-sol e a pair of shoes. These shoe-

Vacuum Tubes 

REPAIRS to radio vacuum tubes 
has lon g been one of the most 
di scussed subj ects among radio 

I fans. Unfortunately for some 
of the frat ernity the repai rin g of radio 
tubes remained in an experimental 
stage until some months ago. It was 
not entirelv the fa ult of th e pioneers 
in this particular business that its 
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makers, so to speak, found an utterly 
impossible proposition brought to 
li ght. 

The real reason why radio tubes 
can now be successfully repaired is 
because the internal eleme nt s (the 
g rid, plate and support s) can be put 
throu g h a process that returns them 
to th e .same chemi call y pure metals 
they were before they were made into 
th e. original tube they composed. 
TI.lls work requires very carefu l han
dlll1g under the cleanes t conditions 
possibl e, one speck of dirt from the 
atmosphere bein g sufficient to destroy 
the us efulness of th e finished product. 

* * * 
When tub es are received for repairs 

and after th ey have been carefull ; 
recorded and tabula ted, they are put 
t hrou gh th e i':litial operation, which is 
that of removll1g th e bas e. The bases 
are. accumu lated and sen t throu gh 
theIr. process, which is ~Ieaning out, 
reamll1 g out the con tact post hol es 
th en dippin g the base in acid to r e~ 
move a ll marks, as well as dirt and 
las tly, it is polished and set as ide to 
await its tube w hen fini shed. 

In the meantime the tube, which 
remains intact after removal from th e 
base, is started on its long journey. 
The outside glass is cracked off· the . 
plate, grid a nd s tem through \~hich 
the lead wires run, are then sepa rated, 
cleaned, a nd put throu gh a special 
process mentioned in a preceding 
paragraph. Following this the parts 
reach th e assembly bench, where gir ls 
wearing gloves m ade for th e purpose 
start the ve ry care ful assemb lage of 
the elements around the n ew filament 
wire, wh ich has been welded to the 
supports on the stem. 

The next move is to the glass blow
ers, where the new glass bulb, which 
has been tab ulated, is sealed on to the 
s tem; a test is th ere made for leaks 
in the seal, and if none appear the 
tub e t hen goes to the exhausting sta
tion, where it goes throu gh a long 

. drawn-out process of expulsion of a ll 
a ir from the tube. To do this prop
erly it is necessary to heat the tube 
from the inside as well as frol11 th e 
outside while the filament is burnin g 
at maximum. Only the most ca re
fully co ns tru cted station, comprised 
of much special equipment, can prop
erl y do thi s work. The least sli p at 
this jun cture means all the previous 
labor is lost a nd the spoiled tube has 
to go through all th e preliminary 
ope rati ons again. 

* * * 
Before basing the now ealed up 

tubes they are put throu gh a close 
test to de termine point of oscillation, 
consumption of current, degree of 
vacuum, e tc. In addition to this they 
a re carefully tes ted again for · leaks, 
and if perfect they go to the basin g 
operation, which also must be done 
carefully, and th ey must pass another 
tes t, the same as the prevoius one, in 
order to be certain they are based 
properly and that nothing has hap
pened to them since the first test. 
After this they are tested for perform
ance in an actual set, and if passed 
th ey go on their journey back to th eir 
ori ginal owners. 
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Reliable 
r:a ~E». c:a 

G c> c> ci.s 

Distributors for: 
Radio Corporation 

of America 
Grebe 
Atwater Kent 
Brandes 
Murdock 
Nath. Baldwin 
Western Electric 
Acme 
All American 
Signal 
Chelsea 
Cutler-Hammer 

Western Coil 
Magnavox 
Burgess 
Gould 
Eveready 
Frost 
Carter 
Dubilier 
Howard 
Eby 
Bradley 
Tewell 

and, other standard 
ma~ufacturers 

We carry a comprehensive stock 
of the latest receiving sets, parts 
a nd supp lies of the leading man
ufacturers and ship from stock 
promptly. 

Free Catalog 
Illustrated, 

sell t on requelt. . 

Dealers : Buy reliable equip
ment from a house of estab
lished reputation. Send for cat
alog of tested and approved ap
paratus and our discount sheet. 

Julius Andrae & Sons Co. 
114 Michigan St. Milwaukee, Wis. 

READABLE HOOK-UP PRINTS 
" Proven by ,est to Be the Best" 

1. Hazeltine Neutrodyne with two steps of 
R. F. amplification. . 

2. Cockaday Four Circuit tuner, showing 
how to add 1 or 2 steps of A. F. 
amplification . Great selectivity. 

3. Armstrong Super Heterodyne using 
only 7 dry battery tube s. lIas but 2 
controls. A Rolls Royce set. 

4. Improved Ultra Reinartz with 2 stages 
of A. F. amplification. The best 
Reinartz. 

5. Grimes' Inverse Monotrol Reflex with 
3 tubes, reflexed inversely on 2. The 
best reflex. 

Each blue print is informative, naming 
manufactured parts to buy, giving exact 
assembly directions, and telling how to 
wind special coils where fan likes to make 
everything possible. Price, SO cents each, 
or all five for $1.75. Send money orders 
only to 

HOME WORKSHOP CQ, 
P . O. Box l062D, Chicago, Ill. 

Operate a Loud Speaker on One Tube 
'We have a new wonder cirouit that will effi

cientlY work your loud speaker on a slDgle tube 
on local stations. Over 2.000 mlles have been cov· 
ored loud and clear with phones. Parts are tew 
a.nd Ine,xpensh'e. Easy to bulld. Send 250 tor 
book-up and complete instructions. 

LEUMAS RADIO LABORATORIES 
311 Fifth Avenue New Yo, k 

RADIO TOPICS 

RADIO FOR WHOLE 
FAMILY 

( Continued from page 22) 

only sa tisfied with the finest of in
struments. I t was originall y 
built as the private receiver of one 
of the managers, but after hi s 
friends had heard it, they also 
wanted one like it . One after an
other, these special orde rs came 
pouring in until the Petit Grand 
automatically took its place as the 
finest that Perasco could produce, 
This instrument will receive over 
a radius of 3,000 miles over a loud 
speaker very consistently. Inter
ference of the local stations has 
no bar to its receiving. Los An
geles, Calif., comes in loud enough 
to fill the hom~ or the private 
dance hall, and with the compl ete 
elimination of the local stations. 
The local stations (within a l'a
dius of 75 mil es) are received 
with uch volume that conversa
tion in the ordinary room is i 111-

possible. Because of its volume, 
do not think that t one values have 
been sacrificed. All who haYe 
heard it in operation have re
marked as to its unusual combina
tion of tone quality with that of 
volume. The finest five tube re
ceiver that has yet been produced. 

The Perry Radio Supply Com
pany is fully awake to the prog
ress of radio science in the recep
tion of telephone signals. As th e 
newer circuits are developed and 
tested, the best will only be found 
in their instruments. Each type 
is different in its make-up, and 
not just the placing of one stand
ard type in cases of different de
sign. Each type has one particu
lar service to fill and must be the 
best of its type before it is al
lowed to bear th e Perasco name. 
This means that the purchaser of 
any Perasco instrument is obtain
ing one which is typical of the 
highest development of modern 
efficiency. 

Let's make this a radio Christ
mas. Considerable interest has 
been created by the two big radio 
shows in Chicago and New York, 
and radio week added to the success 
of a radio Christmas. 
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Three Aces! 
BURGESS 
RADIO BATTE'RIES 
I N the experience of radio engineers, 

amateurs and .experimenters there 
is a suggestion which clearly points 
the way to the battery buyer who 
desires the most fitting and practical 
combination of electrical energy, low 
cost per hour of service, long shelf 
life and uniformity of discharge. 

"ASK ANY RADIO ENGINEER" 
More than a mere phrase these words e x
press the preference of radio engineers who 
have learned the limitations of o rdinary bat
teries and who have found in Burgess p rod
u cts the built-in efficiency which Burgess 
ha~ achieved to a n unequaled degree. 

These "Three A ces," the famo us B urgess 
" B"-the new double strength R a di o "A," 
and our latest product, the V ertical " B " 
Battery are playing an important part in 
correct and dependable reception of radio 
broadcast. Each is 

"A Laboratory Product" 
Good dealers everywhere recom
mend and sell Burgess Batteries 

BURGESS BATTERY COMPANY 
Engineers-DRY BA TTERIE8-Manufacturers 

Flashlight- Radio- Ignition- Telephone 
General Sales OHice: 

Harris Trust Build ing. Chicago 
Laboratories and Works: Madison, Wisconsin 

Branches: 
New York Boston Washington St. Paul 

Kansas City New Or leans 

In Canada: 
General Offtces and Works: Niagara Fall., Ontario 
Branches : Toronto. Montreal. Win nipeg, St. John 
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GAMBLING? 
YOU ARE IF YOUR RADIO 
TUBES ARE UNPROTECTED 

TOPICS 

Your Vacuum Tubes are the most delicate 
parts of your Radio Set. 

They are easily blown out-you have prob
ably already had this exasperating experience 
-it is apt to happen at any time. 

"B" Battery wires accidentally crossed for 
only an instant with the filament leads or sud
den excess current from the "A" Battery will 
do it. 

You can prevent this and save yourself money 
and inconvenience and relieve your mind at a 
trifling cost. 

INSTALL 

RADECO SAFETY FUSES 
on all your tubes. Applied in an instant to ;ne of the filament 
terminals. Will fit any standard tube going in any standard 
socket. 

Price 50 cents each, sent postpaid and fully guaranteed. 
Do not delay. Order now. Specify type of tube used. 

DEPT. 4 

Radio Equipment Company 
Manufacturers and Distributors of Standard Radio Equipment 

630 WASHINGTON STREET BOSTON, MASS. 

New England's Oldest Exclusive Radio House 
Dealers :-\Vrite for our proposi t ion 

Loud $1 
Speaker 

(j Radio Adapter 
Public Sales 

. III !~;~l~ll~~O::~~~l;~~vt~ll~~~~ ~~~~c% 
graph. All ca~-~;~ont:8;:rf~c:nK~Un~ift~~r~ 
guests can hear operas, lectures. latest news. with 
this adapter. Stretches over r~ivc.r of a n y 
standard type head-set ;;:lOd aunches to t on e-n r m o f 
ANY phonograph. 1vl a.de of soft . ~fi~. 
pure gum rubber. Quickly attached 

We Have Purchased 

and removed . Thousands in usc. 

:~~lcnr~fv~~1if~ ;f. d.is~or:' . ~o~ _ .50 
For pai r of rCCClvc rs(more than twice the volume)$ l 

Go to you r dealer. If he cannot 8upply you 
send money ord('r, check or currency at our 
risk . Prompt delivery-postpaid. A lso send 
us name of favorite radio dealer. 

The Beckley Ralston Company 
1811 So. Michigan Ave.. Chicago, Ill. 

Radio Tubes Repaired 
We will repair your old tubes for you at 

following' prices: 
W -ll, WD-12 .......................... $3.2 5 
C-II, C-12 ..... _ .... _ ................... 3.25 
UV -200, C-300 ..... __ ............ __ . 2.75 
UV-201 , C-301 ........ _ .. _._. __ ._ 3.00 
UV-201-A, C-301-A ............... _ 3.25 
UV-199, C-299 ................. _ ..... 3.25 

Tubes guaran teed same as new. 
Tubes retu rned same day C. O . D . 

DEY'S RADIO SERVICE 
Dept. F, 235 Pine Ave., Chicago, Ill. 

122,000 Pair 
u. S. ARMY MUNSON LAST 

SHOES 

Sizes 5% to 12, which was the 
entire surplus stock of one of the 
largest U. S. Government shoe 
contractors. 

This .hoe is guaranteed one hundred per 
cent solid leather, color dark tan, bellows 
tongue, dirt and waterproof. Tbe actual 
value of this shoe is $6.00. Owin& to this 
tremendoul buy we can offer .. me to the 
public at $2.95. 

Send correct sbe. Pa,. pOltman on de
livery or send mone,. order. If shoes are 
not as represented we will cheerfull,. re
fund your mone,. promptl,. upon requnt. 

National Bay State 
Shoe Company 

296 Broadway, New York, N. Y. 

December, 1923 

ew Powerful Army 
Radio Station 

The Army Signal Corps is busy in
stalling a radio station at Fort Doug
lass, ncar Salt Lake City, Utah, which 
will be the largest radio telegraph sta
tion of the a rmy. It will have but 
one tube, that the new 10 kilowatt 
radiotron developed by the General 
Electric Company, which is building 
the equipment. 

Another similar station is being 
erected at Leavenworth, Kan., but 
this station will operate with two 
tubes and will have a telephone circuit 
as well as the radio telegraph. The 
radio circuit between these two sta
tions, the Arlington, Ya., station and 
a land line from Leavenworth to San 
Francisco, will span the United 
S·tatcs. Each of the two interior sta
tions will be equipped with two steel 
300-foot towers. 

It is the plan of the army radio 
service not to use coastal stations, 
that part of the work being handled 
by the Naval Communication Service, 
and the army does not desi re to in
terfere with ship to shore communi
cation. 

THE CURE-ALL 

W E had a man in our town 
famed 

As one who never smiled. 
With disposition dour and 

gray, 
D isliked by man and child. 

Till one day sudden changes came, 
He seemed quite blithe and gay. 

This metamorphosis, 'tis said, 
Explained itself this way. 

His wife, a dame of modern bent, 
Acquired a radio . snappy, 

Then straightaway taught her bet
ter half 

The one way to be happy. 

He fell for it, like fish for bait, 
Grand opera, song and tale, 

While wifey smiled, full well she 
knew, 

That this way couldn't fail. 

Where frowns held forth, there's 
only smiles, 

Old Gloom has seen the light. 
With head phones on, he seems to 

dwell 
On some celestial height. 

For cheerless folk of doleful mien, 
The remedy is plain ; 

Let wireless drive dull care away, 
And pure contentment reign. 

W. B. SHENESSY. 
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t'JlteTOWN -,/RIER of TODAY 

X N the quaint old villages an d towns of , 
long ago, when each community was a 
world unto itself, the Town Crier played 

an important part in the affairs of the day_ 
With clang ing bell and stentorian voice, h e 
broadcast the news, perhaps weeks old, that 
occasionally drifted in from outside places _ 
T oday news from a ll parts is immediately ava ilable righ t 
a t your tireside. No matter how isolated your abode , 
Radio binds you to civilization. By a turn of th e dial. 
the happenings, entert ainments and amusements of th e 
world are yours to command . 
The Crosley Manufacturing Co. has done much toward s . \ .. 1 
bringing this new wonder within the reach of all and 
has m ade Radio a living, tang ible thing-something to 
use in daily life, ill business or pleasure. 
Popularly priced, these fam ous receivers give perfect 
performance. Unsolicited letters are recived daily from 
owners telling of satisfaction and new distance record s. 
Every day te sts prove t o us that CresIey instruments a re 
the most simple and efficien t Radio receivers ever offered 
to the public, regardless of cost. 

For Sale By Good Dealers 
Everywhere_ 

Write for complete ca talo g_ This 
full y describes the Crosley lin e of 
Radio parts and receivers, wh ich 
range in price from a 2-tube set at 
$28 to a beautiful Co nsole Model a t 
$150_ 

2-~d~?, ~!:~~'~n~~~ 
tion WLW is main
tained by the Crosley 
Iv! anufacturing C 0_ 

CROSLEY MANUFACTURING CO. 
POWEL CROSLEY, Jr., President 

1223 Alfred St., Cincinnati, O. 

~/J1odel X-J 

' 6 

Crosley Model X. J $65 
A 4-tube radio frequency set combining one stage 
-of Tuned Radio Frequency Amplification, a Detec
tor and two stages of Audio Frequency Amplifica
tion. A jack to plug in on three tubes for head 
phones, the four tubes being othe rwise connected 
to loud speaker, new Crosley Multistat, universal 
rheostats for all makes of tubes for dry cells or 
s torage batteries, new condenser with molded 
plates, filament switch and other refinements add 
to its performance and beauty, 

Nowhere can a better 
1'eceiver be purchased 
at any pric e_ 

Cost o f necessary accessories M-om $40.00 up . 
Li st prices on our equipment west of the Rockies 
10% higher_ In Canada, add duty. 

MAIL T l-IIS COUPON TODAY. 

Crosley Manufacturing Co., 
1223 Alfred St., Cincinnati, O . 

Gentlemen: P lease mail me fr ee of charge your 
complete catalog of Crosley instruments and 
parts together with booklet entitled "The 
Simplicity of Radio," 

Name ..... __ . __________ ..... __ .. ____________ .... ____ .. _______ .. ________ ._ ... _. ___ _ 

Address .. ______ __________ ______ _______ __________ .. ___ .. ____ .. ____ ...... ____ .. _ 
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us 
a post card

and we will send you free this 52 page 
catalo~ue of radio sets and parts. It also 
contafns explanation of radio terms, 
map and list of broadcasting stations 
and much ,radio information, including 
an explanation of successful hook-ups 
and circuits. 

You will be amazed at the low prices 

RADIO TOPICS 

Ward's quote. A complete set for $32.50 Isriii~~~~~~~~~~~;1 
equalling sets at $60 elsewhere--a $23.50 
set that under favorable conditions has 
a radius of 500 miles and more. 

This catalogue contains everything for the expert and amateur. Complete 
~ ets and every improved part for building sets, all the most up-to-date de
vices-at the lowest possible prices. 

Headquarters lor Radio 
Montgomery Ward & Co. is headquarters for R adio, selling everything direct 
by mail without the usual " R adio-profits." Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Y ear Old Guarantee,-Your Money B ack if Y ou Are 
Not Satisfied. Write today for your copy of this complete 52-page R adio B ook. 

Write to the house nearest you. Address Dept. 3-H 
Chicago Kansas City St. Paul Portland, Ore. Fort Worth 

)MontgomeryWard fl@' 
i!TheOldestMail Order House isTodaythe Most Progressive ~ 

~aBringS you a Genuine 
o UNDERWOOD 

TYPEWRITER 

10 DAYS FREE TRIAL ;e~~~~~'P~I'':,~o~~~;o.:'tllt 
days you arc not satisfied with this late mode l UNDEHWOOD 
typewriter rebuilt by the famous Shipman Ward prOCCb8 . 

GREAT PRICE SAVING B~:;,::~Y~~~~r~';:'f~~~ 
tory of ita kind in tho worl d by our money saving methods. 

EASY MONTHLY PAYMENTS Sg~m~'Nlt~~: 
notice it while yoU enjoy tbo use of this wonderful machine. 

FREE BOOK OF FACTS f.f1,.IJ!~;~o~~~:'I~1 
:b~~Ct~b~ft~~~~~1~~:iZt~~~tc~~b~~~~~8cti~~~I~~r~:[Uigi~~~ 

Act Todayl 
Mail 

Coupon 

Ship;):;;~W;rd 
Mfg. Company 
3079Shipma n Building 

Montrose & Ravenswood 
A ves .• Chicago 

5 

Name . ... .. . . ..... . .............. . . .... ... . • . .....•• 
St. and No .. .. . . ..... . . .. .. . . . . . . . . . .... . . . . .. . ... . • 
City. . . . . . . . . . . . . . . . . . . •. . . .. .. State ... . ... ... . ...• 

We Repair 
The FolIo wing 

. Radio Tubes 
And Guarantee Them 

WD-II • • . $3.50 UY-199 •.• $3.50 
WD.12 ••• 3.50 C-299 •. ••• 3.50 
UY .200 ••• 2.75 UY-20IA . 3.50 
UY·201 ••• 3.00 C-30IA ..• 3.50 
C·300 .• • •. Z. 75 U Y -202 ••• 4.00 
C·301 ••••• 3.00 C·302 •••• 4.00 
DY-6 .••.. 3.00 DY-6A ••• 3.50 
Mall Orden loliclted and promptly 

attended to 
Dealert and Agenh. write for 

Special Discount 

.H. & H. RADIO CO. 
P. O. BOX 22-R 

Clinton Hill Sta. Newark, N. J. 

December, 1923 

"STONE DEAF" 
HEAR RADIO MUSIC 

A T the New York institution 
for instruction of deaf and 

dumb it was recently dem
onstrated that by the applica
tion of amplified electrical vi
bratory sound currents, persons 
regarded as u&tone deaf" were 
able to hear radio music. 

The experiments were con
ducted by David Grimes, radio 
expert and electrical engineer. 
A receiver with no aerial, 
ground wire or outside connec
tion was employed by Mr. 
Grimes in the experiments. 

Radio Has a "Ford" 
Somebody recently dubbed Powell 

Crosley, Jr., president of the 
Crosley Manufacturing Company, 
the "Henry Ford of Radio," and 
it seems as though the title would 
stick. Mr. Crosley is one of the 
pioneers of builders of low priced 
radio apparatus and his factory at" 
Cincinnati, 0., has reached a pro
duction point of 1,000 complete re
ceivers a day. The Crosley booth 
at the recent Chicago Radio Show, 
was one of the most popular spots 
on the floor of the Coliseum. 

As to Radio Frequency 
A regenerative set is equal to a 

non-regenerative set using one stage 
of radio frequency. Do not try to 
employ radio frequency with regen
eration unless you are technically 
inclined. Radio frequency will am
plify a weak signal so that the de
tector tube will rectify it, but as a 
rule a regenerative et will accom
plish practically the same results . 
Radio frequency is employed to 
amplify weak signals while audio 
frequency IS employed for giving 
volume. 

Do you ever applaud the artists you 
hear over the radio? By applauding 
we mean do you take the time to drop 
that particu lar s tation, or artis t, a line 
telling them how you enjoyed a l'ar
tindar piece? At the theater you ap
plaud. Why don't you applaud the 
radio art is ts? They're human anel 
wi ll appreciate it quite as much as the 
actors upon the speak in g stage. Drop 
them a post carel or letter when 
pleased. It's one way to improve pro
gram s and encourage ta lent. 
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A MICROMETER RHEOSTAT 
The standardized Rheostat, furnished As implied by the name, this Rheostat is pro- HOWARD MICROMETER 

RHEOSTAT m three resistances. tn fit all tubes : vided with a POSITIVE and EXTREMELY 
6Y. , 25, 40, and 60 ohm Rheostats SENSITIVE CONTROL. 

Patent No. 870,042 

I offer a eomprehen.iTe, ""perienced, 
efficient .erric. for hi. prompt, legal 
protection and the deTelopment 01 
his propo.llion. 
Send .lcetcll of model and descrip
tion, for adTlce a. to COlt, search 
through prior United State. patents, 
etc. Prelftninary adTice gladly fur
nished without charge. 
My experience and famOlarlty with 
variou. art. frequently enable me 
to accurately adTise client. al to 
probable patentability before they 
go to &By expense. 

Boolt'.. "f "al.a&l, , .. forma
,io.. allel f""m for ~o,"', elU· 
clori .. , :/ •• r id,a fr" ... r,q.",. Wri" 'oel.,. 

RICHARD B. OWEN, Patent Lawyer 
111 Owen Bldg., Washington, D. C. 
2278-M Woolworth Bide., N.Y.Clty 

SEND NO MONEY· 
A limited Quantity o f Standard Make, 
high arrade . fully guaranteed b pe
writers at loweat pr ice eYer offered. 

By its use "gas tubes" may be operated at the 
peak of the receiving efficiency. 

The desired control is obtained by turning the 
SINGLE KNOB through less than ONE complete 
turn. 

THINK 011' ITI ANY FRACTION of the re
sistance contained in a wire EIGHTY INCHES 
LONG may be inserted in the circuft by operating 
the SINGLE KNOB through LESS THAN A 
COMPLETE TURN. 

Also, duplicate .ettinp can be made at any 
time, without difficufty. 

SPECIFICATIONS 
Resistance--zero to approximately .even ohma. 
Current carrying capacity 1 ~ amperes. 
Temperature cCH!ffic.ent practically zero. 
Base and knob-special heat re.isting composi

tion. 
PRICE $1.60 

Price including apecial dial described below, 
$1.76 

MICROMETER ATTACHMENT. The mi
crometer attachment described in connection with 
the above rheostat has been so designed that it 
can be placed on any regular Howard rheostat in 
about one minute's time. Price for attachment Micrometer Rheostat, ,Exclusive License 
only 50 cents- under C. R. L. U. S. Patent No. 1,461,634 

We manufacture a special dial for use with micrometer rheostat and attach
ments described above. PRICE 25 CENTS. 

The Howard Multi-Terminal Plug, the Quick Change Plug, makes instant 
connections for any number of recei.vers from one to six pairs. 

Sold with the Guarantee of Satisfactory Performance. Price $2.00. 

HOWARD RADIO COMPANY D~l~~fr'i~~lt~n~he 
Jobbing Trade 

4248 NORTH WESTERN AVE., CHICAGO, ILL., U. S. A. 

WLW Gives Theater 
Reviews 

In order to give the radio au
dience as wide a range in infor
mative service as possible, the 
WL W radio broadcasting station 
of the Crosley Manufacturing 
Company, Cincinnati, devotes a 
portion of its Monday schedule 
for theatrical and movie reviews. 
The movie reviews are given 
every Monday at 4 o'clock and 
the theatrical reviews at 9 :30 p. m. 
Members of the studio staff see 
the movies and the dramatic and 
musical attractions and then give 
a review to the unseen radio au
dience. 

Radio for Christmas 

DON'T overlook t hat 
growing boy, If he's 
normal he'll be inter

ested in radio. 
And he'll get more solid 

enjoyment out of a crystal 
set or a one tube receiver 
than all the mechanical 
t rains or flying machines 
ever invented. 

Let's make this a Radio 
Christmas. 

PRICES REDUCED 
Send card today asking for our comvlete list or 

knocked down outfits and radio varts at reduced 
prices. Our book " Rad io Construction for the 
Amateur" wi11 vrove a big helv to you. Price 
only ftrty cents. A sample saving follows. You 
ma,y order any part or varts you desire. 

Complete Regenerative Vacuum Tube Receiver. 
Approximate Range 1,000 Miles. 

Our 
Price 

Panel 7"xI2" already drill ed .... .. $1.75 
Cabinet k. d. of 3-ply wood to flt. .. 1.50 
2 three·ineh dials @ 30c each ... ... .60 
16 switeh points with nut @ .Olc ... . 16 
4 switeh stops with nut @ .Olc .... .. .04 
8 binding posh, nickel plated @ .03c .24 
2 switch levers with I'/ Zll radius @ 

250 .. .. . ... .. ... ..... .. . . ... . .. .. 50 
I fllam ent rheostat. Good grade.. .. . .50 
I 180 0 varlo-coupler, 16 taps .. . .. . . 2.75 
I 23 -plate varlaille condenser .• .. . _. 1.75 
I tube soeket of high quality ..... . .. .45 
I phone and I grid conden.er @ 15c .30 
I sct transfers for marking panel . . . .20 
9 feet spagh etti tubIng @ .04e. .. ... .36 
I tube .ocket support .. ... .......... .20 
20 feet loft copper conn ecting wire.. .20 
I copy "Radio Construction for the 

Amateur" •••••••. •. •• • •• I I • •• • " .50 

Others 
$2.50 

2.50 
1.00 
.48 
.12 
.48 

.80 
1.00 
3.50 
2.80 

.75 
.50 
.30 
.54 
.30 
.30 

.50 

$11.95 $18.32 
Some other articles from our lilt are: 

Fro.t head set , 2,000 ohms .... .... $ 3.45 $ 4.00 
Transformer·Audio frequency 

"Rhamstine" •••.• I . . . .. .. . . I... 3.00 4.00 
Detector tube, 6-volt, " Independ 

ent" .... ... .. ........ .. .... .. .. 2.95 4.00 
Two step ampllfler parts complete • • 13.95 21 .50 

WHAT THEY SAY: 
A great many unsolicited testimonial. willi ref

erence to the above k. d.. outfit have been re
cel red. A couvle are: 

Roxbury, COnnecticut. 
Am getting excellent service from my one tube 

single circuit receiver. which was bought knocked 
down trom you. Have heard ninety-four stations. 
including PWX at Ha.va.na. Cuba, and my frlenda 
think It I. great. JOHN S. ROBINSON. 

Covington. Tenn ...... 
The set which we made trom your :parts is glv

lng good satisfaction. We ha\'e heard 1.500 mUes 
or more aIr line. Have heard KLZ. KWH. KBJ. 
the la&t two being in Los Angeles. CalifornIa. 

C. H. OWEN. 

Radio Parts Manufacturing Company 
1247 Marlborough Dept "T" Detroit, MichIgan 
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Railroad Fare 

Student Windina a Stator 

To the Great Shops of 

Coyne 
We pay your railroad fare to Chicago-the 
Electrical Center of the World-from any place 
in the United States. Grasp the opportunity 
to see the country at our expense. Come to 
Coyne-learn electricity in 3", months. Get a 
complete tra ining so you can make big money 
as Power Plant Operator, Superintendent, 
Telephone man, ConstructIOn worker, auto, 
truck or tractor electrician, battery man, r adio 
expert, or you can go into business for your
self as electrical contractor, dealer, auto igni. 
tion or battery expert and make from $3,000 to 
$20,000 a year. Hundreds of our graduates 
today are making big money and you can do the 
same if you grasp this opportunity-act now. 

Learn Electricity 
In3~ Months 
No books or useless theory. You are trained on 
$100,000 worth of electrical equipment. Everything 
from door bells to power plants. You work on motors, 
generators, bouse -wiring. autos, batteries, radio, 
switch-boards, power plants-everything to make 
~~~i:: f~~~e$4tD ~~B~~~ V:!:~. right into a position 

Radio Course FREE 
We include the followJD2' free with the regular courBe; 

~~lC~yC~~gleBtt~~~U!Bt~~t~~1~8.trG~e:~~8~r~c~I~;le:r 
6uto.electricalan~batter7 equipment in the country. 
(2) Course in Radio-the marvel of the age. Con-
;~~~~~gW~~:l~a~!i~le~h~n~PBe:t~tin~. You can build 

(S) A life scholarshIp in the Coyne school. You can 
stay as long 88 you wish and retOrn for further 
training' at any time in the future. 

Earn While You Learn 
We help students to secure jobs to earn a good part 
of their expense while atodying. 

Send Coupon Now 
Don't delay 8 minute-send that coupon in r1eht now 
for our big free catalog and full particulars of Free 
Railroad Fare offer. Act now I 

B. W. COOKE, President 

Coyne Trade and Engineering School 
Dept. 5993 1300·1310 W. Huri.on St .. CHICAGO 

~ ... , ...... ,,,, •..................... , .. , ... ~ 

· • • • 

· • · 

B. W. Cooke, Pres, Coyne Trade and Engineering School, 
Dept, 5993 1300·1310 W. Harrison St., Chicago. ilL 

ru,r~~~~fcJ(a~~fs;g~r ~:e~f!Je o1fe~ro~i~~~Jfr:~ fi 
Fare and two extra courses. 

!fUM ............................... , ......... . 

~- ....................................... . 

• • • • • • • • · • : ........... ... ................................. . · . ' .................................. .. 
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ANNOUNCEMENT 

THE 

OREAT NORTHERN 
STEAMSHIP COMPANY 

'(Incorporated) 

BOSTON, MASS. 

Announce:; that arrangements are now being made for monthly 

$110 Round Trips to Europe 
Boston-Southampton Boston-Gothenburg 

$110 $138 
ONE WAY ,65 ONE WAY ,75 

Connecting for Connecting for 
London. Liverpool, LeHavre Christiana, Stockholm, Helsingfors, 

Danzig, Riga. Copenhagen 
THE ABOVE PRICES INCLUDE RAILROAD FARES TO POINTS 

AS FAR NORTH AS STOCKHOLM 
The Company plans to carry approximately two thousand pMsengers 
monthly. Make your plans now for a trip during the coming season. 

Lives of passengers will be protected by 
EVER-WARM SAFETY -SUITS 

which prevent drowning and protect from exposure 
A round trip, with aU e"pe"..,. oa ahIp
board Included, at no more e"p""e than a 
vac.tion right here at borne I To meet the 
ever Increuln& dem.nd in thb country for 
an lnexp"".lve and at the same time thor, 
oughly comfortable and enjoy.ble tranS
Atlantic voy.ge, i. the prime object of tbe 
Great Nortbern Steamp.hip Company. Or· 
ganbed by progres.ive bu.lne.. men who 
realbe the exceptional opportunity offered 
now for Inexpen.lv. travel In Europe, the 
Company will e.ter to the thousand. of 

intelligent persoas wbo wisb to vWt the 
battlellelds of France, the Sbaknp.are 
country, Scandinavia, do. LaDd of th.o Mid· 
night Sun, etc. A cbaDee of • lItafme I 
So it would .eem; but It '" more than dlat. 
Tbe Company i. bullding for penn.· 
nent bu.inn.. .ettlne • new .tandard of 
high·c1ass ocean travel 00 a on.c1 ... b •• 1a. 
That thl. can be dooe .t a fair margin of 
profit has already be"" proved and Is fur
ther outlined in our prwpectus. Y ou'U find 
it e"tremely Intern tine. 

WE WILL ALSO SHOW YOU HOW YOU MAY BECOME A PART 
OWNER IN THE MOST TALKED-OF ENTERPRISE IN YEARS 

Dr Cut out and mail us with your name and address '2 --_ .... _- ... __ .... _--,..-- ~-

A. Wikstrom 
Information Dep't 
Edmund. Bide., Suite 54 
BOlton, M .... 

I am Intere.te4 In .""Dring full inform •• 
tion ree.rdlng a trip to: 
(Mark with a erOIB) One way Round trip 
England _____ _ 
France 
Germany ----... -
Sweden 
Norway 
Denmark 
Baltic Province. 
Finland 
Ru •• i. 

Name 
Street fir R.f.411-_________ _ 

City or TOWII-_______ _ 

-,....--------~-
A. Wikatrom 
Inform.tlOG Dep't 
Edmund. Bide., Suit. 14 
Boston, Mo., 

I am interested In becoming part owner 
In the Great Northera St .. matp Com· 
PaD,.. 

Pleu. lend m. proposition .... full 
partlculars. 

Name 
S~ or R.Lda-__________ _ 

City or Tcnml-. ________ _ 

State ------------.----__ , SUt. __________________________ _ 
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THE AMERICAN RADIO RELAY L.EAGUE 

" ...... °a0.4aI.,.. -....... ... ........ ..... . 

RADIOGRAM 

l .... k ... . ~.I.' .. 
..... _ .. •• ,' ... .•.. Do\11··.· •.... _ ... · .•• .••... \I)A.~;~A~t_ ... 

UIilUb4 \O COrpon,Uon, 
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Inside the Arctic Circle, nine degrees \- ,"-~--~ 
from the North Pole, a little 89-foot schooner is 
frozen fast in the ice of Smith Sound. Aboard 
this schooner a group of brave men are enduring, 
as best they can, the desperate cold of the Arctic
cold that often drops to 60 degrees below zero. 
Human atoms in a boundless field of ice! 

Cold is hard to endure, but far more terrible is the 
Arctic solitude-unbelievably oppressive. Radio, at 
length, has broken this spell forever! 

Concerts from Honolulu! 
Daily, by means of powerful sending and receiv

ing apparatus, the crew of the "Bowdoin" are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas, and Honolulu! 

When the sanity, the very lives of one's shipmates 
may depend upon contact with the outside world, 
none but the best is good enough. 

Dr. MacMillan's Choice-the' Zenith 
n I 
U I 

Out of all the radio sets on the market, Dr. I 
MacMillan selected the Zenith exc1usively-because p' 
of its flawless construction, its unusual selectivity" 1 I 
its dependability and its tremendous reach. 

Already his operator, on board the "Bowdoin" in 
. -Northern Greenland, has tuned in several hundred 

stations. You along the Atlantic who brag a little II 
when you tune in Catalina Island-what would you !i V 
say if you tuned in Hawaii from the Arctic Circle? 

The set that Dr. MacMillan has is a standard 
Zenith receiving set. And you can do all that 

new models shown at the nght. Thelr moderate i 
price brings them easily within I I 

your re~ch. Write today for ~. 1,& 
full parttculars. \ / 7 

Zenith 
Radio Corporation 

McCormick Building 
CHICAGO 

~ :~ 
I \ \ 

\ 

Model 4R-The new Zenith 4R "Long-Distance'" 
Receiver-Amplifier comprises a complete three
circuit regenerative receiver of the feed-back type. 
It employs the Zenith regenerative circuit in 
combination with an audion detector and three
stage audio-frequency amplifier, all in one cabinet. 

Because of the unique Zenith "selector," unusual 
selectivity is accomplished without complication of 
adjustment. 

The Zenith ' 4R may be connected directly to any 
loud-speaker without the use of other amplification 
for full phonograph volume, and reception may be 
satisfactorily accomplished over distances $85 
of more than 2,000 miles 

Model 3R-The new Zenith 3R "Long-Distance" 
Receiver-Amplifier combines a specially designed 
distortionless three-stage amplifier with the super
efficient Zenith three-circuit regenerative tuner. 

Fine vernier adjustments-in connection with the 
unique Zenith aperiodic or non-resonant "selector" 
primary circuit-make possible extreme selectivity. 

2,000 to 3,000 Miles with Any Loud-Speaker 
The new Zenith 3R has broken all records, even 

those set by its famous predecessors ofthe Zenith line. 
Satisfactory reception over dista nces o f 2,000 to 3,000 
miles, and over, is readily accomplish ed in full 
volume, using any ordinary loud-speaker. No 
special skill is required. 

The Zenith is the only set built which is capable of 
being used with all present-day tubes as well as 
with any tubes that may be brought out in the future. 
The Model 3R is compact, graceful in line, and $160 
built in a highly finished mahogany cabinet . 

,i ~N-;IT"R~?o 7o-;p~~i;N-:;:;: ;:--
1328 South Michigan Avenue, Chicago, Illinois 

I Gentlemen:-
Please send me illustrated literature on Zenith R a dio. 

1 I N arne •••.• -••• -.-----.•••• ----•••• --.--.------.---.--.•... -.. --0 ....... -----....... -..... .. 

I Address •••••••••••••••••• ____ ••••• •••••••••••••••·••·· ..••••• __ •• _ ••• _. 
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)PI£(PlA~1~C~OI 
INSTRUMENTS THAT EXCEL 

W HY not brighten the year, yea, the entire life of the 
friend this Xmas, by sending the world's best in song, 
music, literature and news to his fireside through the gift 

of one of our Renown Radio Receivers? 

TYPE PR-I1 RECEIVER 
The refined friend who entertains with its 

sweet, true tones free from blast. Upkeep low 
and inexpensive. Only .......................... $50.00 

.... KEWPIE 
Always brings cheer, inspira
tion, g ratefulness and thank
fulness to that sick shut-in 
mother, father or child. 
Only .......... - ......... - ... $25.00 

TYPE P A-III AMPLIFIER ... 
Com bin e d with Kewpie 
makes the family fireside en
tertainer. Together will op
erate a loud s pea k e r . 
Only .......................... $35.00 

THE PETIT GRAND 
An especially de~igned instrument with exqu.isite tone and 

volume for company entertainment or pnvate dances. 
Only .............................................................. --.-............... $~ 75.00 

Perry Radio Supply Company 218 W ashington Boulevard 
River Forest, Illinois 

• 
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10 Years Old
Makes Almost 
SSOO a Month 

Harold Hastings of 
Somers , :Mass., says : 
"The profit on my 
e lect ri cal bu siness 
amounts to $475.00 a 
month. My success is 
du e entire ly to your 
instruc t ion. You make 
your men just what 
you say - E lectrical 
Experts. No man will 
ever make a m istake 
enrolling for your 
course." 

Dickerson Gets 
S7sooaYear 

"I earned S30 a 
week wh en I sta rted 
with YOll-SS O a week 
when half through 
yOll r cou rse. Now I 
clean up a t the rate 
of $7500 a year. 
Thank you a thou
sand tim es for what 
YOLi did for m e. El ec
tricity pays big on the 
fa rm." Herbert ],,1. 
Dickerson, \Varren
taWil, Va. 

SIO.OO a Day for 
Schreck 

" Use mv n ame as a 
refere nce and d epend 
011 m e as a booster. 
Th e bi ggest thing I 
ever did was answer 
your advertisement. 
I am averaging be tte r 
tha n S500 a month 
from m y own business 
now. I used to make 
S18 .00 a week." A. 
S c hrec k. Pho e nix, 
Ariz. 

Pence Earns 
S9000aYear 

"V. E. P ence. Che
ha lis , \V ash., says : 
"Yo ur co urse put me 
where l a m today, 1\I[r. 
Cooke-making S750 
a month doing auto
mobile e lectrical work 
-think of it- 9000 
a year. Besides that 
] am m y own boss. 
Ivly wife joins m e in 
tha nking you for what 
you did for us. " 

S)O to SSO a Day 
for J. R. Morgan 

"Whcn I started on 
your cou rse I was a 
carpen ter 's h e l pe r , 
earning around $5.00 
a day. Now I m a ke 
from S30 to S50 a day 
and am busy a ll the 
time. Use this letter 
if you want to- I 
stand behind it." J . 
R. Morgan, D elawa re. 
Ohio. 

Spare Time Work 
Pays SteW'art 
S100aMonth 

" Yo ur course has 
alrcady obtained a 
substantial increase 
in pay for m e and 
ma de it possible for 
me to m a ke at least 
SI 00 a month in spare 
time work. You can 
shout this a t the weak 
fellows who haven't 
made up their minds 
to do so mething yet." 
E a rl Stewart, Corona, 
Calif. 

hi the Bift Pq Fie'" 01 

It's your own faul t if you don 't earn more. Bla me yourself if you 
stick to your small pay job when I have made it so easy for you to 
earn $3500 to $10,000 a yea r as a n electrical expert. Electrical Experts are ba dly 
needed. Thousands of men mu st be trained at once. On e billion dollars a year is 
being spent for electrica l expansion and everyth ing is ready but the men . Will you 
a nswer the ca ll of this big pay fi eld? Will you get ready now for t~ big job I will 
help you get ? The biggest money of your li fe is wa iting for you. 

I W'ill Train You at Home 
I will t ra in you just li ke I trained the s ix men whose pictures you see here. Just 

like I have tra ined thousand s of other men--ordinary, everyday sort of fellows-pulling: them out of 
the d epths of sta rvation wages into jobs tha t pay S 12.00 to S30.00 a day. E lectrici ty offers you more 
opportunities-bigger opportunities-than any other lin e a nd \\ith m y easil y learned, spare time cours,e, 
I can fit you for one of the biggest jobs in a few short months' time. 

Quick and Easy to Learn 
Don't let any doubt about your being a ble to do what these other men have 

done rob you of you r just Sllccess. Pence and ]'V! orga n a nd these other fellows didn 't h av e a thing on 
you when they started. You can easil y duplicate thei r success. Age, lack of experience o r lack of 
ed ucation makes no difference. Start just as you are a nd I will guarantee the r esu lt with a signed 
Dloney back g u a rantee bond. )f you a re not 100% satisfied with m y cou rse it won't cost you a cent. 

Free--Electrical Working Outlit and Tools 
In add it ion to giving my students free employment service a nd free consulta tion 

service, I give the m also a complete working outfit. This includes t ools, measl'ring instruments. material 
and a r ea l electric motor-the finest beginners' outfit ever got ten together. You do practical work 
right from the start. After the first few lessons it enables you to make extra money every week doing 
odd electrical jobs in yo ur spare t im e. Some students ma ke as high as $25 to 35 a week in spare time 
work while learning. This outfit is a ll FREE. 

Mail Coupon lor FREE BOOI{
The Vital Facts of the Electrical Industry 

The coupon below will bring you my big free electrica l book-over 100 interest
ing pictures. The real dope about you r opportunities in electricity-positive proof that you, too. can 
earn S3500 to S IO,OOO a year. Send for it now. Along with the boo k I will send you a sample lessoll, 
a credit c hec k a llow ing you a S45.50 reduction, my gua ra ntee bond and pa rticu la rs of the most wonderf~.!1 
pay-rais ing cOllrse in th e world. Send the coupon now-this v ery second may be the turning POll1t ill 
your life. Send it while the d esire for a better job and more money is upon yo u, to 

L. L. COOKE, Chief Engineer 

Chicago Engineering Works 
DEPT. 

97-A 2150 Lawrence Ave., Chicago 
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IWorkRite Former 

This aircore Transformer has been perfected for use in the Neutrodyne method of receiving. It should be used 
with .0004 mfd. variable condenser for tuning to all broadcasting wavelengths. It can also be used as a trans
former for tuned radio frequency reception, or fixed coupler with condenser across secondary. It is made with 
tubes of moulded Bakelite and wound with green silk wire. Extreme care has been taken to see that the tubes 
are properly . spaced and just the right" number of turns of wire are used, insuring maximum efficiency. Like all 
'NorkRite products, it has been thoroughly tested by other laboratories as well as our own before being put on 
the m arket. It will measure up to the "WorkRite" statldard of quality and efficiency . 

. 
Watch for the W orkRite Variable Condenser 

WorkRite Super Vernier 
Rheostat 

This improved W orkRite 
Vernier Rheostat is jus t 
the ins trument you have 
oeen lookin g for, 50,000 
possible ad jus tments. A 
turn of 1-32" will separate 
two s ta tio ns or clear up 
one. Made ilT t h ree dif
feren t resis tances so t ha t 
there is a WorkRi te Ver- · 
nier Rheos tat fo r every 
tube now o n the market. 
6 ohms, $1.00; 15 ohms, 
$1.15 ; 30 ohms ............ $1.25 

. WorkRite E-Z-Tune Dial 
Snappiest Dial on the mar · 
keto Has a kn urled fl a nge 
on the r im for delicate lev-
erage. Price .................. 75c 

W orkRite Resistance 
Cartridge 

Raises the resis tance of 
your 5 o r 6 ohm Rheostat 
to th e 15 o r 30 ohms re
qui red for U V 199, and 
similar t ubes. Price, ei ther 
15 or 25 ohms ............... AOc 

WorkRite Neutralizing Condenser 

<XI'liiri-.'W) 

Neat, compact and very efficient. This instrumen t has 
a glass insul a tion on the outs ide wh ich greatly ex
pedites n eutra lizin g the set. Price each, 25c. 

WorkRite T uner Team 

Wor k Rite Super Variometer W ork R ite 180 0 Super 
Va rio coupler 

T un es out local stations a nd gets the o ne y ou wan t. 
T his famous Tuner Team is made up of two WorkR ite 
S uper Variometers and one W orkRi te 180 0 S uper 
Va rio coupler. Variometer is m ade from pulis hed ma
hogany. Variocoupler made from moulded Bakelite 
a nd wound with green s ilk wire. Ran ge 150 to 705 
meters . Shaft 3-16". 
W orkRi te Super Variometer, each ................................ $3.S0 
WorkRi te 1800 Supe~ V ario coupl e r, each .................. $3.S0 

"WORKRITE RADIO PARTS 
WORKRITE" 

WorkRite Nonmicro
phonic Socket 

Here is th e r ight Socke t 
for use wi th your U V 199 
a nd C 299 Tubes. It is 
m oulded with a sponge 
r ubb er base in on e piece 
whi ch is even better than 
the soft rubber recom
mend ed fo r use with thes e 
tubes. V ery nea t and at-
trac tive. P r ice ............ 60c 

W orkRite Hydrometer 
Y ou need o ne fo r your 
s to rage "A" ba ttery. F ull 
in s truc tions with _each in-
s trument. P ri ce ........ .. 7Sc 

WorkRite Head Set 
Very Sensitive. L ight and 
sani tary. Try one and 
see. Price .................. $6.00 

WorkRite Switch Set 
Just what you want. U se 
the block fo r d ri llin g 
panel. Arms a nd points 
made to work together. 
Price ................................ SOc 

THE WORKRITE MANUFACTURING CO. 
5536 EUCLID A VENUE CLE VELAN D, OHIO 

(BRANCH OFFICE, 536 LAKE SHORE DRIVE, CHI CAGO ) 

Say you saw it in "Radio Topics" when writing to advertisers. 
II 
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