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Filament potential 5 volts 
F ilament current .25 amp. 
Plate Potentia l 20 to 100 volts 

Plate impedance 
16,000 obms 

Amplification 
constant 6.5 

Type C-301-A List Price $9.00 
The most efficient vacuum tube ever placed on 
the market for amateur and experimental use. 
The engineers of the General Electric research 
laboratories have at last succeeded in perfecting 
a tube tha t every owner of a radio set has been 
waiting for. 
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HIS new and improved Cunningham C-30 I-A Amplifier is a high vacuum tube designed for use as an 
amplifier and detector, containing a new Tungsten Filament, the characteristics of which are long 
life . low power consumption. low operating temperature and greater power amplification than any 

previous amplifier tube. The tube has a standard four prong base. and the glass bulb has the same 
dimensions as the C-300 and the C-30 I . 

The greatly reduced filament current permits the use of four of these tubes without exhausting the 
A battery any faster than when using one of the previous type of amplifier tubes. 

Complete instructions for the care and efficient operation of this new Amplifier Tube are packed with 
every tube, 

Insert a C-301-A in your amplifier set today . . Note the improved quality and increased audibility . 

The Cunningham Technical Bureau i. at y o ur SerrJlce. 

248 First Street 
San Francisco, California 

Addr ... your problem. to Dept. R 

154 W . Lake Street 
Chicago, Illinois 
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Burgess, the Radio Battery 
Specified by 
by wireless 
the leading 

radio engineers - designed and built 
specialists - and recommended by 
manufacturers of radio equipment. 

Burgess Radio Batteries, the re
sult of years of careful experiments 
are built under exacting manufac
turing standards which must meet 
the requirements of strict labora
tory formulae and tests- a super
vision that insures their perfect 
operation. 

For professional or amateur radio 
use , where noiselessness, long life, 
high capacity and uninterrupted, 

dependable service are essential, 
Burgess has no superior. 

Burgess Batteries are built for 
both " A" and "B" circuits. The 
Burgess No.6 is used and found 
most satisfactory on the" A" or fila
mentcircuits equipped with the new 
type one and one-half volt vacuum 
tubes. The Burgess "B" Battery is 
everywhere recognized as the Stand
ard of Quality in the wireless field. 

BURGESS BATTERY COMPANY 
Engineers - Dry Batteries - Manufacturers 

FLASHLIGHT - RADIO- IGNITION- TELEPHONE 

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

Branche.: - New York Boston Washington St. P a ul Kansas City New Orleans 

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

BURGESS 
RADIO BATTERI ES 

·~SK ANY RADIO ENGINEER·· 

Tell them that :rou laW It In RADIO 
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Forecast 
for 

of Contributions 
April Issue 

David P. G ibbons contributes another one of 
his humorous Japanese stories in " Scratchi Pub
lishes Some Third Class Matter," therein taking 
a fling at sensational radio magazines. 

~ 

" Making The Set P ay Div idends" is a timely 
a rticle by C. A. Reberger which may suggest 
some ideas for g etting th · money to buy new 
tu bes for your receiving set. 

~ 

S. P. \ V right drops some valuable hints about 
ma king a convenient test-board for trying out 
new hook-ups. 

Maurice Buchbinder gives complete details 
for building a short-range radio-telephone set 
in volving the principles of the -C. ' V. 936 
Western Electric model. 

" How To P lan Your Set" is the subject of 
a helpful art icle by Paul McGinnis, which 
should be read by anyone contemplating the con
struction of a recei ver. 

Every amateur will welcome a four-page 
article on "Tuning a Double-Circuit Regener
ative Receiver." This gives every detail of 
manipulation so as to produce satisfactory results. 

~ 

Florian J . Fox describes the construction of a 
closed core magnetic rectifier for charging stor
age batteri·es. This type is electrically more effi
cient than a tube rectifier, as it rectifies both 
halves of the cycle. 

The thirteenth and fourteenth assignments in 
the University of Cali fornia correspondence 
course in Elementary RadiJ by Ellery W. Stone 
will be concerned with tube modulating circuits 
for radio-telephony and with the operation of a 
broadcasting station. 

w" 
Six Zee J ay, whose article on an efficient 

broadcast receiver appea rs in this issue, will have 
a story of an air-core audio frequency ampli
fying transformer in the next. 

~ 

" Distributed Capacity : Its Effect and Meas
urement" is discussed by Jesse Marsten in a 
simple and interesting manner. It is shown to 
be the cause of non-regeneration and other coil 
troubles at low wavelengths. Knowledge of the 
material in this article will be of great help in 
designing a set. 

An interesting account will be g iven of the 
new DeForest Phonofilm, a method for recording 
sound and pictures simultaneously on a movie 
film. This will be illustrated by pho t ographs 
and circuit diagrams. 

Carlos S. Mundt g ives detailed directions for 
making a chemical rectifier for a 5-watt C. W. 
transmitter. His own at 6AJ has been in opera
tion for two months w ithout heating or requiring 
any attention. 

The use r of a peanut tube will rejOice in an 
account of "An Improved 10 -volt Wet Cell for 
Filament 'Lig hting" by Arthur S. Gordon . . 
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Your dealer 
Sells Frost Fones 

See him today 

No. 162 
2000 Ohm Set 

$5.00 
No. 163 

3000 Ohm Set 

$6.00 

RADIO for MARCH, 1923 
----------------------

F ROST Fones have always been true to an engineering 
ideal. Built for precision and sensitivity, they quickly won 

national repute. 
Today Frost Fones are the largest selling head fones in the 

world. Frost ideals of quality-of precision in manufacture
of rigid inspection during every stage of the making of these 
famous Fones - insure permanent satisfaction to everyone 
why buys a pair. 

Each item in the Frost Radio line is made up to highest 
standards of radio engineering. You can order Frost Fones, 
Plugs, Jacks, and other apparatus from your dealer with the 
certain assurance that your money buys the best that can be 
made, at prices which only quantity production make possible. 

Tell them that you saw it in RADIO 
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THIS De Forest D .. 7 Reflex 
Radiophone* is the fa .. 

mous receiver which has been 
attracting nation .. wide atten .. 
tion by receiving half the Con .. 
tinent on an indoor loop aerial, 
under Illost adverse receiving 
conditions. It is notable for 
the elimination of extraneous 
noises and the absence of dis.. ~~««<t<~ 
tortion, and its single .. knob 
control makes it particularly 
easy to operate. This is prob .. 
ably the most compact, beau .. 
tiful, and highly selective 

• • r • • • rece1 v1ng set 1n eX1stence. 
De Forest dealers carry both 
De Forest and RadioCraft sets. 

De Forest Radio Tel. & Tel. Co. 
Jersey City, N. J. 

*Reg. 
u. s. Pat. O ff. 

139 Franklin St. 
Jersey City, N. J. 

Tell them that you aaw it \II RADIO 

HERE'S the regenerative 
receiver that has worked 

a transformation in many a 
home! RadioCraft's D·4 
offers the long.distance re. 
ception of the regenerative 
circuit, and the D·5 2.step 
amplifier actuates a loud 
speaker so that the whole 
room can enjoy the broad· 
cast. When you add to the re· 
generative principle the long 
tested reliability of the 
De Forest parts of which 
these sets are made, you get 
a combination which at a 
low price touches the high 
spot in present day radio. 

5 
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ArrWX1fERKIENT 
Radio Receiving Sets and Parts 

1 . Complete Receiving Set-Coupled Circuit Tuner and Detector I-stage Amplifier 

l\,~()f.lll ced Val'iolll€:'wr 

Mounted Variocou/Jl.er 

Detector Uni t 

Detector I-stage A m/Jiifier 
A simi/a?" unit is furnished 

in a 2-stage Amplifier 

A similar set is fumished with Detector 2-stage Amplifier 

A TW A TER KENT products sell on 
n appearance; they stay sold on 
quality'of performance. 

This is the reason for the popular.
ity of ATWATER KENT Radio Equipment. 

Look over the illustrations. They 
show a portion of the line, which 
includes cOluplete sets, as well as parts 
from which the radio fan may build 
his own receiver. 

There are various sets all mounted 
on mahogany bases and wired ready 
to attach to antenna and battery. No 
bothering with hook--up. 

Use a set as YOUR demonstrator 

Detector 2-stage Amplifier Standard Tube Socket 1'12 -Volt Tube Socket 

ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, PA. 
Radio Department 4947 STENTON AYE. Write for Literature 

Tell them that you saw it in RADIO 
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WKrERKIENT 
Radio Receiving Sets and Parts 

Complete Receiving Set - Coupled Circuit Tuner, Detector Unit and 2-stage Amplifier 
~ . This Set is also furnished without Amplifier 

THESE sets are attractive enough in 
appearance to be installed in the 

most "exclusive" home or cluQ; mod ... 
erate enough in price to be within 
reach of anyone; and excellent enough 
in operating qualities to satisfy the 
n10st particular. 

For the fan who wants to experi .. 
ment with varying hook ... ups there are 
parts which will meet every requirement. 

ATWATER KENT Radio Sets and 
Units sell readily and are a very profit ... 
able line~ 

They're always SEEN in the show windows 

Type L Transformer AF. Transformer A.F. Panel Rheostat 

Unmounted Variom eter 

Unmounted Variocoupler 

Condensite Dials 
in 50 or J 00 pt. graduations 

for J3r. n or 34" shaft; 

T able Rheostat 

ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, PA. 
Radio Department 4947 STENTON AVE. Write for literature 

Tell them that yOll saw it in RADIO 

7 
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n TRENTON, he hears 
stationslSOOmiles away 

with Radio)o,RC 

'fo /indoL<t what Radiola will 
fit YoL<r needs and purse, write 
forfree illustrated booklet"Radio 
A pparat L< S for Broadcast Re
ception." 

This symbol of quality 
is your protection 

REG . U. S. PAT. OFF 

J. T. K. Hudnut, Secretary and Treasurer of the 
Trenton Electric Supply Company, recently wrote and 
said about Radiola RC: 

"Just a line to tell you that Radiola RC has given 
perfect satisfaction. On Tuesday evening between 
11:15 and 11:30 I picked up Chicago 'and Kansas 
City." 

This is but One of thousands of letters received in 
. which owners of Radiola RC have commented on its 

remarkable range. Half the delight of radio lies in this 
ability to pick up the far stations. 

Radiola RC is a compact,highly-sensitive,long-distance 
receiver that can be used with a loud-speaker to flood 
a room with music. Thousands of Radiola RCs are in 
use everywhere. 

The price of Radiola RC is $132.50. Examine it at 
any RCA dealer. If there is none near you, write to us 
and we shall put you in touch with one. 

Ra~~~CorpoI'QfiOft 
~ 1ltrJJ;" of ~erjca 

Sales Department, Suite ~ 2069 

233 Broadway, N. Y. 

District Offices : 

10 South LaSalle Street, Chicago, Ill. 
433 California Street, San Francisco, Cal. 

' T ell them that you saw it in RADIO 
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Radiotorial 

W H EN standardization becomes necessary in a special
ized art or science it has reached an age and impor
t ance corresponding to the time that a boy first puts 

on long trousers. Radio has reached and passed that age, 
but is still like a big, awkward boy in short pants. It has 
grown so rapid ly that no one has had time to determine 
stand ards. 

Consequently it is pleasing to note that action has at last 
been started as the result of a meeting called by the Bureau 
of Standards in qO-9peration with the American Engineering 
Standards Committee. An advisory committee has been 
fo rmed to name the men who will have the task of stan
dardizing radio under the joint sponsorship of the American 
Institute of Electrical Engineers and the Institute of Radio 
Engineers. 

These men will realize that the trend of modern progress 
is toward standardization. Ever since King Henry in 1120 
decreed that the yard should be the length of his arm, 
standards of measurement have been becoming more and 
more exact, until today the values of the fundamental units 
are definitely fixed. But this committee's work will be to 
express comparative performance in terms of these units and 
to set minimum standards to which equipment should 
conform. 

These standards cannot be too rigid, but must be elastic 
enough to care for future growth. The danger is indicated 
by the mythological tale of Procustes, all of whose guests 
were required to fit one bed. If too tall, enough of their 
legs were cut off, or if too short they were stretched until 
they fit. Too much standardization is as bad as too little. 
Frequent revision .will be necessary to care for future de
velopments. 

Aside from the fundamental questions of nomenclature, 
methods of measurement and of testing, there remains the 
important matter of commercial standardization. There is 
a crying need for information about the comparative ratings 
of similar parts manufactured by different companies. Glit
tering generalities as to excellence of material cannot take 
the place of exact details as to construction and efficiency. 
There is usually a good reason why one make of transformer, 
for instance, costs twice as much as another. 

In the past there have been too many special designs for 
special purposes. High costs of manufacturing have been 
largely due to a dearth of uniform standards. When these 
are established costs to the consumer can be reduced. 

The buyer is interested primarily in w hat performance 
may be expected from a given transformer, coil, rheostat, 
vacuum tube, telephone receiver, or complete set. Such 
loose designation as "a 1000-mile receiver," or an "all wave 
radio frequency transformer" is as misleading as it is untrue. 
The purchaser is certainly entitled to the protection which 
can be given by definite standards. 

Vol. 5, No.3 

Comment 
\Vith so much in its favor and so little to its disadvantage, 

all parties will welcome speedy work on the part of the men 
who will set standards. Public confidence will be main
tained and beneficial results follow the early publication of 
thei r findings. T he radio industry will be stabilized and 
many evils eliminated. While not a cure-all , standardiza
tion , kept abreast of improvements, is a long step in the right 
direction. 

AT last comes the news that the radio control bill has 
passed the House of Representatives. 'TIs reported 
that some opposition has developed in the Senate. 

But in view of numerous telegrams that have been sent from 
all over the country there is hope that it will get through 
during the present session. 

The bill places complete regulation and supervision of 
amateur and commercial operation in the hands of the 
Secretary of Commerce. It prescribes but little in the way 
of details as to how this control shall be exercised, leaving 
it largely to his discretion. It iii generally understood that 
his new regulations w ill closely follow the recommendations 
of the Radio Conference at Washington last spring, together 
with such further recommendations as may be made by the 
Committee of Fifteen then formed. 

With his broad and sympathetic understanding of the 
entire radio situation, and with the competent advice that 
he has at his command, there is no doubt but what Secretary 
Hoover will issue regulations that will do much to bring or
der out of the present chaos. To the radio inspectors will be 
given power to ' enforce, so that instead of depending upon 
voluntary co-operation the inspectors can definitely suspend 
the license of an offender. Past experience has demonstrated 
that this power may be safely entrusted to the Department 
and that we may soon have a satisfactory solution to present 
difficulties. 

T WO Western amateur radio clubs have recently an
nounced diametrically opposite policies. One well
established club has adopted a resolution forbidding 

its members to use spark transmitters. Another new club 
has been formed for the avowed purpose of encouraging 
spark tntnsmission. The former is, to our knowledge, the 
first going club to take an unqualified stand · in favor of 
C. W. or I. C. W. The latter represents a large class that 
chafes under the prospect of restraint. 

Fully realizing the unpopularity of such a stand, RADIO 
cannot refrain from commending the former and condemn
ing the latter. We feel that the one is progressive and that 
the other is reactionary, that the one is anticipating the 
inevitable and that the other lacks vision. This stand is 
taken, not with reference to spark interference with broad
casting, but solely because of spark interference with amateur 
code transmission. 
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A Sitnple Radio Frequency Atnpliher 
By Samuel G. McMeen 

Mr. At[ cAt[ een here effectively answers the oft-asked question of how to put a simple 
radio-frequency amplifier ahead of an ordinary receiving set. All that is needed is a 
35-turn coil, a condenser and a potentiometer-only two additional controls being 
needed for tuning up to wavelengths of 400 meters. It is so easy that anyone can do it. 

A MPLIFICATION is the one out- tube, and that coil is a fixed one of 35 The primary and secondary coils are 
standing ability of the vacuum turns, with no taps. It is in series with each of 80 turns. No. 26 wire is a good 

tube, and on that power rests its greatest a condenser of 43 plates. The A bat- size. Each coil has three taps, these 
fame. Detection is itself an amplifying tery is shunted by a potentiometer, the 

1 
being taken out at the first three quar-

process, w 1erein the exquisitely feeble movable portion of which receives one 
I . ters. The lead which comes from the 

a ternatIl1g cu rrents of the antenna are side of the coil and the grid of the am-
enabled to create other currents like plifying tube the other side. Thus the plate of the amplifier tube shall be the 
themselves but of greatly enlarged elec- only controls of the amplifying portion connection to the end of the primary 
trical dimensions. of the apparatus are a condenser and a coil that is nearest to the secondary. 

But having dete(ted those feeble cur- potentiometer. For this circuit we are Similarly, the secondary lead to the de
rcnts from the antenna, and reduced indebted to 6ASE, Hugo Benioff, of tector grid shall be that nearest the 
them to heal'able form, further amplifi- Claremont, California. primary coil. The grid condenser, of 
cation after the- detector requires means The units associated with the detec- about .00025 microfarad, shall be 10-
that introduce distortion. A series of tor tube are those of the fami liar three- cated as close to the grid terminal as 
ilmplifiers following the detector has to circuit regenerative receiving set that possible. The grid condenser shall be 
be limited to two steps if purity of tone has given so good an account of itself, shunted by a two megohm leak, or there
is desired, though increase of volume with or without· audio frequen cy ampli- abouts. 
can be attained to any degree by in
creasing the number of tubes. 

A further objection to the exclusive 
use of amplifiers following the detector 
tube is that their ability is limited, in 
that position, to enlarging what the de
tector has detected. An amplifier lo
cated ahead of the detector, however, is 
not so limited, and this is the form in 
\\:hich the longest distances can be 
covered by receiving sets, and the faint
est signals made audible. 

More and more amateurs are finding 
entertainment in increasing their log 
entries of distant stations heard , and this 
is as it should be. The end desired is 
that at least all the corners of the United 
States shall be within easy hearing dis
tance of each other at all times of day 
and night, so everything that leads that 
way should be de.,veloped. 

Furthermore, the use of radio fre
quency amplification permits' the use of 
indoor loops, with the advantages of 
simplicity and compactness as well as dis
crim in ation as to direction. 

For all these reasons the use of such 
amplifiers is most desirable, but many 
workers have been kept out of the field 
by the nature of the ci rcuits required. 
This is partly due to the fact that most 
radio frequency amplification hookups 
require the use of tuned transformers, 
each associated with a pair of variable 
condensers to accomplish the tuning. 
This adds at least two controls per step 
of amplification to those that are other
wIse necessary. 

All of the annoyances of experimenta
tion in radio frequency amplification for 
short waves are dispelled by use of the 
circuit shown in the figure herewith . 
By short waves is meant up to 400 
meters. The ci rcuit requires but one 
coil in advance of the radio frequency 

Si1llp le Radio Frequency A1Ilplification Hook-up 

fiers. The latter can be associated with 
it in this form of use vvith a preceding 
radio frequency stage. 

There are two particulars in whi~h 
the tuner portion of the set differ from 
its form when used without the preced
ing amplifier. The separation between 
the primary and secondary windings is 
small, say about I-in. instead of the 2-in. 
separation which is best for the use of 
the set without the preceding stage of 
amplification. For the purpose of adding 
general usefulness to the tuner, the in
genious worker may care to devise means 
whereby the separation between the two 
coils may be varied at will. This can 
be done by winding the coils on separate 
sections. of tubing and fitting the primary 
portion with ends having central holes 
so that the tube can slide on a wooden 
rod. The secondary coil must be sta
tionary, as it carries the tickler within 
itself. 

The primary condenser is in parallel 
,vith its coil, instead of in series with it, 
as is the usual form in which the circuit 
is used when the preceding stage of am
plification is not present. The secon
dary condenser is in parallel with its 
coil also, but that is the usual practice. 

The tickler or tertiary coil shall have 
50 turns. This is the winding the writer 
has used, but if a few more turns get 
on the form, try it so. There is the pos
sibility that there may be an advantage 
therein, though the indications have 
favored the number given above. The 
tickler coil is mounted to rotate in the 
secondary coil. Therefore wi nd the lat
ter in two halves to make a place for the 
shaft. 

The plate voltage of the tubes will ot 
course be those recommended by the 
makers of the tubes: The same battery 
may be used for both plate-supply leads, 
if there are taps for the lesser voltage 
required by the detector. 

An entertaining variation is to substi
tute a power tube for the amplifier in 
the first stage. This may be given a 
plate voltage of several hundred volts 
with corresponding increase in volume. 

In one experimental application of 
this circuit the detector was followed 
by three stages of audio-frequency am
plification. This had first been used 
without the radio-frequency stage, and 
its degree of distortion was enough to 
bc' strongly noticeable, and had been 

Conti"ued on page 88 
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A SiITlple Radiotelephone That Works 
By Gerald M. Best 

The cost of C. W. equipment as compared with a spark set can no longer be an excuSE' 
for not sC7-apping th e spark set. Here is a simple telegl-aph and phone set combined 
that costs less than $50. It has a range of 100 miles, telegraph, and several miles, 
voice, with 120 volts" E" b·attery on the plate, using two amplifier tubes. 

H OW often have you tuned to 200 
meters, after you finished listening 

to the evening concert program, and 
wished that you could join the bunch 
with a real transmitter of your own; 
not a high-powered noise-maker like the 
spark set; nor a I arge battery of fifty
watt tubes; simply a small C. W. or 
radiotelephone set capable of trans
mitting a few miles, in order that you 
cou ld converse either by telegraph or 
telephone with your friends? Perhaps 
you had already' spent about all you 
thought you could afford on receiving 
equipment, and the cost of a radiotele
phone would appear to you to be prohibi-

perience in building his receiving appara
tus should be able to duplicate this out
fit, at a relatively small expense. 

As is shown in the illustrations, the 
set includes two tubes, and employs the 
reversed feedback circuit, with Heising 
modulation. This is the best combin
ation that is available at this time for 
amateur use, and gives the best results, 
both as to quality of voice, and percen
tage of modulation of the carrier wave. 
The circuit diagram will show the de
tailed arrangement of the various pieces 
of apparatus, and the correct capacity 
and inductance values are also indicated. 
The following list of parts will give the 

Front View of Phon e and C. IV. Tra11smitt er 

tive. Or perhaps you had an idea that 
the work of building a real phone set 
was a little more than you could tackle 
,,-ithout a number of tools, and consider
;::ble knowledge of radiotelephony 1I1 

general. 

I Eade r an idea of the cost of the set, 
and the amount of material required: 
One bakelite panel, 9x12 in., 3/ 16 in. 

thick .. __ . _. _ .... ____ . __ .......... $ 2.50 
One 23-plate air condenser _ . . . . . . . . .. 3.25 
Two Remler Junior Rheostats. . . . .. . .. 1.50 
One Remler coil mounting-I No. 43 

and 1 No. 42 plug . . .. _ . . . . . . . . . . . 1.50 
One dial . _ .... __ . . . . . . . . . . . . . . . . . .. 1.00 
Two Vacuum tube sockets ... . _. . .. .. 2.00 
One 250-turn Giblin-Remler inductallce 

-Unmounted ..... . __ . . . . . . . . . . . . 1.10 
One 25-turn Giblin-Remler inductallce 

-Mounted .. . . .. _ .. . . . _ . _ .. _ . . . .. 1.50 
One 35-turn Gib lin-Remler inductallce 

-Mounted .... .. _ .. . _ . .. __ . _. 1.50 
One Dubilier Micadon-.002 M.F.. . . . . .40 
One Dubi lier Micadon-.00025 M.l'... .35 
One R.C. of A. Model UP-414 Modula -

tion Transformer ... __ . . .. . . . . . . .. 7.25 
One R. C. of A. Model UP-4 15 a il e 

hen ry choke _ ..... . _ ...... __ . . . . .. 5.75 
O ne '0,000 ohm resistance _ . . . . . . . . . . . .65 
Two No. 75 1 Eveready F lashlight bat- • 

teries . _ .... __ . __ . __ . __ . __ . . . . . . . . .70 
One;;'; Megohm resistance .. __ . . . . . . .65 
Two Murdock connecting blocks.... .40 
Two Cunni ngham type C-301 vacuum 

tu bes _ ... _ . _ . _ . _ . ___ . _ . __ ... _ . . .. I 3.00 
IVliscellaneous wire, spaghetti, screws, 

etc .. .. ........ _ ... . . __ . . . 1.00 

$+6.00 

In laying out the panel, it is best to 
cut a piece of cardboard or heavy paper 
the same size as the panel, and mark the 
position of the pieces of apparatus in 
pencil on the cardboard. The cardboard 
C2.n then be laid on the bakelite, and the 
places for the holes struck through w ith 
a center punch. This will avoid mark
ing the panel with lines that are often 
difficult to remove. 

The sockets, rheostats, air condenser 
and coil mounting are placed on the 
panel, and holes 1 Yz in. in diameter are 

I am going to describe a small set 
which I recently built, for the express 
purpose of local communications, since 
I did not care to jam the air with a 100-
,,-att C. W. telegraph set when I only 
wished to talk a few blocks, or a few 
mi les at the most. The results obtained 
with the set so far exceeded my expecta
tio ns that I am passing the information 
Gn to the reader. If I succeed in per
suading even one amateur who now 
owns a spark set, to build such a trans
mitter for his local work, then I w ill 
feel that my efforts have not been in 
Vall1- Anyone who has had a little ex- Rear View of Phone and C. IV. Transmitter 
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placed so that the filaments of the tubes 
may be seen from the front of the panel. 
The remainder of the apparatus is 
mounted on a hardwood board 9x9 in., 
3/8 in . thick, the base being fastened to 
the panel by means of five screws at the 
bottom of the panel. 

The modulation transformer and 
one henry choke are mounted at the 
rear of the baseboard, and the conden
sers, resistances, C batteries and connect
ing blocks arranged in such a manner 
that the connecting leads will be as short 
as possible. T he A and B batteries are 
brought to the three-terminal connecting 
block shown between the transformer 
and the choke coil, so that no binding 
posts are necessary on the panel. The 
carbon grain transmi tter is connected to 
the two terminal connecting block shown 
between the transfo rmer and the C bat-

so. For 200 meters, the 25-turn coil 
should be in the antenna circuit, and the 
35-turn coil in the grid circuit. Tuning 
is accomplished by moving the grid coil 
with respect to the antenna coil, and 
varying the air condenser. 

No antenna ammeter is shown in the 
illustrat ions, so a small fl ashlight bulb 
placed in series with the antenna will 
serve the purpose of indicating when 
resonance is taking place. At 120 volts 
plate, and the proper fil ament current, 
a radiation of .3 amperes can be ex
pected, with a good antenna, of course. 

The carbon grain transmitter shown 
in the illustration is a Western E lectric 
323-VV, which w as found to give the 
best quality. Four dry cells w ill give 
sufficient voltage to operate this trans
mitter, and it may be found necessary to 
reduce this voltage, if it is determined 

r-~1 U 
,:oW 
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Circuit Diagram of Phone and C. IV. Transmitter Employing Amplifier Tubes 

teries. The latter were placed in a solid 
mou nting formed by wrapping the card
board battery cases with okonite tape. 
The same is true of the radio frequency 
choke, which is a 250-turn Giblin
Remler coil, wrapped with okonite to 
keep out moisture and protect it from 
contact with otheJ;. apparatus. The 
wiring is No. 14 bare soft drawn copper, 
the principal connections being insulated 
with cambric tubing, or spaghetti, as it 
i:; sometimes called. 

Returning to the circuit diagram, it 
will be seen that 120 volts is specified 
for the B battery. This is on the as
sumption that you have a receiving set 
or loud speaker requiring that voltage, 
and while the transmitter will operate 
on less than 120 volts, it is best to use 
that amount if any kind of radiation is 
expected. 

The antenna and grid inductances 
are Giblin-Remler coils, such as are used 
in receIvIng sets. These are specified 
because they were found to have the 
maximum insulation between layers, and 
the least distributed capacity of any of 
the compact wound inductances. They 
will function in transmitting circuits 
with voltages up to 250 without break
down. By using such a coil you can 
change to any wavelength desired, pro
vided that your license permits you to do 

that over-modulation is taking place. 
The secondary of the modulation trans
former is terminated with a ~ megohm 
'resistance, to preserve the quality and 
prevent overloading of the modulator 
tube. It is better to start out with a 
low voltage on the hand transmitter, and 
determine the point where enough en
ergy is produced to properly modulate 
the carrier wave. 

A C battery of nine volts is placed in 
the grid circuit of the modulator, when 
120 volts plate is used; if a higher plate 
voltage is employed, this battery w ill 
have to be increased so that the modula
tor will operate on the proper point of 
its grid voltage-plate current cu rve. If 
only 80 volts B battery is used, then the 
C battery should be 4.5 volts. 

For C. W. telegraph, a key may be 
placed in the negative B battery lead, 
and the plate current to the oscillator 
interrupted as desired, the modulator 
tube of course being inoperative for this 
purpose. A switch could be provided to 
place the grid and plate of the modu
lator tube in parallel with the oscillator, 
to double the output power for C. W. 
telegraph purposes, but this would com
plicate the wiring, and would necessitate 
re-tuning the oscillator each time a 
change from phone to telegraph, or vice 
versa, was made. 
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Using the set for telegraphy, a much 
greater range than with the voice can be 
expected. With 120 volts on the plate, 
a night range, under favorable condi
tIOns, of 100 miles would not be un
usual. If the plate voltage is raised to 
250 volts, a range of 400 miles would 
be a fai r estimate of the set. T his is of 
course using a hard tube capable of with
standing the high voltage, and with the 
set tuned to maximum efficiency. If it 
is desired to use some sort of a rectifier, 
or generator, and employ five-watt 
tubes in place of the receiving tubes, 
a much greater distance would be 
obtained, but the primary object of this 
set is simplicity, and low cost ; hence the 
use of small tubes, and a low plate vol
tage. Any amateur who now possesses a 
small spark set will do well to replace 
it w ith the above, so that he can trans
mit at any time, regardless of the local 
broadcast restrictions, and at the same 
time greatly increase his transmitting 
range. 

V]Z 
VJZ, whose stacatto note is familiar 

to ship operators in the South Pacific, 
has been operated by the Australian gov
ernment since the former G erman New 
Guinea was captured by Australian 
troops in September, 1914. This sta
tion was being erected by the German 
government as a part of a scheme to es-

Towers at VJZ 

tablish radio communication throughout 
the Pacific. The Australians completed 
it and are now operating it in conjunc
tion with their Australian stations. It 
relays to a number of small stations 
throughout the Bismark archipelago. 

The station is located at Bita Paka, 
twenty miles from Raboul , capital of the 
N orthwest Pacific Islands, New Bri
tain, as New Guinea is now known. 
Power from two semi-diesel engines is 
used to operate a 65 kw. and an 8 lew. 
Telefunken quenched gap set. The il
lustration shows the shack and two steel 
towers, 315 and 195 ft. high respec
ti vely. 
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A Hotne Made D. X. Radio-Audio-Frequency 
Receiver 

By W. H. Waterman 

Some new ideas in short-wave radio-frequency amplification using honeycombs are 
here set forth for the guidance of the amateur constructors. The set desaibed IS 

convertible for either audio or radio frequency. 

SOONER or later every "crystal" The cabinet is an old sheet music 
cabinet from which the shelves and back 
panel were removed and the door 
changed from front to rear, the radio 
panel replacing the front. Similar 

cabinets repose in many attics and base
ment storerooms-and second-hand fur
niture dealers are overstocked with them 
since jazz records and player rolls have 
shoved sheet music into the discard. The 

hA9i+ 
2:1.~ 

amateur graduates to the "V. T." 
class-is thereafter promoted to the 
"audio-amplifier" grade-and, though 
he may halt there, secretly wishes for the 
time when he may add radio-frequency 
amplification. The writer has passed 
through each stage, experimenting as he· 
went, and passes the results .of his efforts 
along to those who care to reach out for 
distance-who want to pick and choose . 
their broadcast cdnchts from afar when 
distant stations offer better programs 
than local, and to those who like to make 
DX records. The set described in this 
article was entirely assembled at home 
and, except for panel engraving (non
essential but convenient) all work done 
by the writer with the ordinary tools 
found in every household kit, i.e., hand 
drill, screw driver, pliers and soldering 
copper. Hook-up for Radio-Audio Frequency Recei'lJer 

RIIIlit-Audio Frtgunlcy Recn,," Patl 

panel dimensions are not given herewith 
because the apparatus layout will depend 
upon the size and shape of the cabinet, 
if a cabinet be used. 

The writer uses and recommends 
honeycomb inductances because of the 
convenience in changing to longer wave
lengths and with an eye to the future. 
Certainly the time is coming soon when 
broadcasting must necessarily be dis
tributed on a broader band of wave
lengths instead of the 360-400 meters 
now allocated. 

This set works efficiently up to 600 
meters with both radio- and audio-fre
quency amplification with the 25-35-50 
and 35-50-75 turn coils and on all 
len~ths above by the use of larger coils, 
without the use of radio-frequency am
plification above the 600 meter limit. A 
series-parallel type switch shown in the 
diagram, but not in tpe picture, is used 
for cutting out the radio-frequency 
tubes when not desired or when it is 
desired to receive on longer lengths than 
600 meters. In this set the short waves 
only are utilized for radio-frequency am
plification. The No. 1 d .. inductance, 
(see diagram ) for the first tube tuned 
plate circuit consists of a 4 in. bakelite 
tu be (paraffined card board is cheaper and 
practically as efficient) wound with sixty 
turns of No. 22 silk s.c.c. wire, tapped 
every five turns. The antenna condenser 
in series with this is a twenty-three plate 
variable, cap .. 0025 mfd. 

The second tube of the rJ. unit re
ceives its input from a "P. & B." r.f. 
transformer, a small comparatively in-
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expensive unit which proved after ex
perimenting with others to be the most 
efficient of its kind for short waves. 
From here to the detector the regular 
honeycomb regenerative or feedback cir
cuit is used with the primary and secon
dary condensers both in parallel with 
their respective inductances-and an 
added three-plate vernier condenser in 
the secondary circuit, parallel as weI!. 
Experimentation proved the secondary 
circuit tuning to be most critical and 
therefore the vernier is used here. 

The audio-frequency circuits follow 
common practice in the matter of 
wiring, but the writer found, after ex
perimentation with various a.f. trans
formers, that for this particular circuit 
the greatest amplificatiOl:, with freedom 
from howling and distortion , was ob
tained by use of an Atwat::r-Kent trans
former in the fi~st 'step of audio, and a 
Thordarsen in the second, the cores 
being placed at right angles to each other 
to avoid the magnetic influence due to 
parallel fields. (Any two good audio 
transformers will work in this circuit.) 

It will be noticed in the picture and 
diagram that the detector plate voltage 
is variable from a point switch. The 
reason for this is that various tubes are 
employed as detectors, UV 200, VT 1, 
and AP, and each works most efficiently 
with a different voltage which is thus 
conveniently controlled without chang
ing connections on the B batteries. The 
potentiometers, Pr 1 and Pr 2 ' are essential 
in this circuit and control the tube oscil
lations very critically-in fact by their 
bal ancing effect on the radio-frequency 
currents also perform an important func
tion in sharp tuning and the elimination 
of interfering signals. 

It will be noticed also that a volt
meter is used on the pane!. This is in 
shunt across the detector filament-and 
while not essential. will pay for itself in 
the prolonged life of tube filaments, as 
each detector functions best - at a de
termined constant voltage controlled by 
the detector rheostat and checked by a 
glance at the voltmeter and calibrated to 
suit the operator. 

A word as to rheostats; any type wil! 
do for the amplifier tubes, which arc 
seldom critical, but experience proves 
that a vernier type of rheostat must be 
l:sed on the . detector. The Klosner 
vernier or similar type is satisfactory, but 
the writer uses a Bradleystat. This 
type has all extremely wide range of 
limits and very fine adjustment is pos
sible and the voltage appears to remain 
constant regardless of resistance tem
perature. 

An A battery switch is also provided. 
This is an automobile dash type switch, 
with positive-break contact, conveniently 
placed on the pane!. 

All five tubes are mounted on a float
ing shockproof shelf, that is, a shelf sus
pended on spiral springs, and the trans
formers are mounted on the underside of 

the same shelf. This shortens the inter
tube connections, and the weight assists 
in stabilizing the suspended tubeshelf, 
which protects the tubes and does away 
with microphonic recei ver noises_ 

As to results-The writer, who is 
located in San Francisco near the ocean 
beach, is perhaps handicapped in the 
matter of aerials, having about a 100 ft. 
span about 40 ft. from the ground at 
one end and about 15 ft. at the other, 
lead-in from the high end , and yet has 
better than a two thousand mile receiv
ing range to date, which speaks well for 
the set. In addition to all California 
stations some of the stations heard out
side of California are as follows : 

WDAP, (9FU ) , Chicago, II!.; 
WGE, D es Moines , Ia.; WOI, Ames, 
la.; WKAC, Lincoln, N eb.; W]AQ, 
Topeka, Kans.; WAAP, Wichita, 
Kans.; WPA, Fort Worth, Tex.; 
WFAA, Dallas, Tex.; KFAF, Denver, 
Colo.; KLZ, Denver, Colo.; KFCK, 
Colorado Springs, Colo. ; KDWS, 
Great Falls, Mont.; CFDN, Calgary, 
Canada; KZN, Salt Lake City, Utah; 
KZYL, Salt Lake City, Utah; KNT, 
Aberdeen, Wash; KFC, Seattle, Wash.; 
Walla Walla, Wash.; KQW, Portland, 
Ore.; KFAD, Phoenix, Ariz. 

The following costs of parts are local 
retail prices which may in many cases 
have changed, to the advantage of the 
buyer. They will, however, serve as a 
guide to anyone who wishes to duplicate 
such a set: 
Antenna Condenser 23 plate .0005 mfd .. $ 2.50 
Primary Condenser 43 plate .001 _. .... 4.00 
Secondary Condenser 23 plate .0005.. . 2.50 
Vernier Condenser 3 plate.. . . . ... . . . . 1.90 
Honeycomb Mounting .. ..... . ... . ... 6.00 

Wave Call 
Station Length Letters 
Washington, D. c.. _ .. 2,500 NAA 
Key West, Fla ... . ... _ 1,500 NAR 
New Orleans, La .... _. 1,000 NAT 
Darien (Canal Zone). 4,000 NBA 
North Head, Vi7 ash .. . 2,800 NPE 
Fmeka, Cal . . _ ....... 2,000 NPW 
Pt. Arguello, CaL . . . . 1,512 NPK 
San Diego, CaL ...... 2,400 NPL 
San Diego, CaL . .. .. . 9,800 NPL 
San Francisco . .... .. 2,400 NPG 
Great Lakes, 111. ...... 1,512 NAJ 
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Honeycomb Coil s 25-35-50-75 ... ..... 4.50 
RF. Coil-Tuhe (Paper .25) Bakelite . .80 
60 ' No. 22 wire s.c.c. . . .. . . . ...... .. . .20 
3-1-0 in. Switch Lever,. . . . . . . . . . . . .. 1.50 
16 Points-6 Stops .. ..... . .... . . . . . . . .70 
3 Condenser Dial , .. . . . . . . . ... ..... 2.25 
4 Rheostats .. . . . .. . . . . . . . . . . . . . 3.00 
1 Bradleystat . . . . . . . . . .. 1.85 
2-300 ohm Potentiometers . . .. 4.00 
I-A Battery Switch .. . ... . . .... . ... .75 
2 Douhle Contact Jacks . .. .... ... ... 1.50 
1 Single Contact Jacks .. ... . ... . . . .60 
S. P. Switch and Points . . .. .... . . . 2.00 
1 Panel Voltmeter . ..... . . . . .. . . .. 2.50 
5 Tube Sockets . . .... ... . ... _ . . . 5.00 
4 Amplifying Tubes ......... 26.00 
1 Detector Tube .. ....... . .. . . .. . .. . 5.00 
1 P & B-RF. Transformer 5.00 
1 Atwater Kent A. F. Transformer. . . 6.50 
1 Thordarsen A. F. T ransformer. .. .. 4.25 
1 22-0 V "B" Battery ...... ..... ... . 2.50 
2 43 V. "B" Battery ... . . 10.00 
1 6V 100 Ampere Hour Ba ttery 20.00 
Bakelite Panel ..... .. . ... . ..... ... . 5.00 
Brackets, Machin e Screws, Hdwe 
Spaghetti Tubing, etc. . . .. . . .. . . . .. . 2.50 

TOTAL. .. ... . . .. : .. .. .. . . . .. $134.80 

NA V Y TIME SIGNAL S 
Time signals may be heard by any 

amateur with a receiving set capable of 
hearing wavelengths up to 2500 meters. 
With a honeycomb coil set this can be 
accomplished with a SOO-turn primary 
and a 250 turn secondary, the primary 
condenser being in series. 

Time signals start five minutes before 
the time set for the final dash. The 
signals start as a series of dots at one 
second intervals, omitting the 29th 
second of each minute and the last five 
seconds of each of the first four minutes. 
T he last ten seconds of the last minute 
are omitted before the fi nal long dash~ 
The schedule is as follows: 

T ime 
12 M.-10 P. M. 
12 M.-10 P . M. 
12 M.- I0 P. M. 

1 P. M.-Undamped 
12 M. 
12 M. 
12 M . 
12 M. 
12 M.-(Undamped) 
12 M- I0 P. M. 
11 A. M. 

Meridian 
75th 
75th 
75th 
75th 

120th 
120th 
120th 
120th 
120th 
120th 
90th 

Many broadcasting stations also relay these signals on 360 meters. 

Super-Heterodyne Set on Exhibit at New York Permanent Radio Fair 
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Regenerative Receiving and Transmitting Circuits 
By Ellery W . Stone 

This constitutes the eleventh and twelfth assignments in the University of California 
Extension Division correspondence course on Elementary Radio. It deals specifically 
wzth the A r172strong principle of regeneration and tube transmitting circuits fo," 
radiotelephony. 

I N the ninth assignment, we studied 
the action of a vacuum tube when 

used as a detector in a radio receiving 
set. Fig. 64 in that assignment illus
trated the various potentials and cur
rents in the grid and plate circuits of the 
tube. Referring again to that figure 
and the accompanying text, you will see 
that the second curve-showing the 
radio frequency grid potential-builds 
up a potential of audio frequency on the 
grid or stopping condenser as represented 
by the third currve. This reduction in 
frequency is due to the rectifying prop
erty of the tube and the storing or capa
citive effect of the condenser. You will 
recall that this is similar, in a measure, 
to the action of the crystal detector 
which functions as a detector due to its 
property of rectification. 

You also know that the vacuum tube 
will thus resemble, in principle, an or
dinary telegraph relay in the sense that 
feeble impulses in the grid or input cir
cuit of the tube will be faithfully repro
duced in the plate or "local" circuit. 
Due to this fact, the radio frequency 
potential on the grid-in addition to 
storing an audio frequency potential on 
the grid condenser-"triggers or releases 
a radio frequency current in the plate 
circuit." This radio frequency plate 
current is not shown in Fig. 64. Its 
characteristics are exactly similar to 
those of the radio frequency grid poten
tial shown in the second curve of Fig. 
64. Due to the amplifying properties 
of the tube, however, the energy of this 
radio-frequency plate current is very 
much greater than that in" the grid 
circuit. 

Ordinarily, with the simple detector 
circuit shown in Fig. 63, no use can be 
made of this radio frequency current in 
the - plate or telephone receiver circuit, 
because this current, being of radio fre
quency, is above the upper limit of audi
bility and hence cannot be heard. Major 
E. H . Armstrong of New York, how
ever, invented a novel scheme some 
years ago which makes it possible to 
uti lize this radio frequency current in 
the plate circuit so as to increase the 
strength of received signals or music. 

Since no use could be made of this 
radio frequency plate current in the 
plate or telephone receiver circuit itself 
on accou nt of its inaudibility, he con
ceived the idea of returning the current 
to the grid circuit. Here it can set up 
a radio frequency potential which can 
be added to the radio frequency grid 
potential that originally generated .it. 
The grid potential will now be much 

larger than the original radio frequency 
grid potential built up by the received 
radio wave. 

This new grid potential , being the 
sum of the original potential and that 
built up in the grid circuit by the radio 
frequency plate current, now "triggers" 
a large radio frequency current through 
the plate circuit again. This current is 
again returned to the grid circuit and 
an increased radio-frequency grid poten
tial results. The whole process is 
cumulative and ·repeats itself many times 
-up to the carrying capacities of the 
grid and plate circuits-so that tremen
dous amplificatipn results. This type of 
amplification, which takes place with the 
use of but a single tube, is called regen
eration. The term is used to denote 
the mutual action of both the plate and 
grid circuits in building up a reinforced 
radio frequency grid potential. 

It can readily be appreciated that re
generation would not be possible if the 
releasing of the plate current were not 
simultaneous with the induction of the 
potential on the grid. If the plate cur
rent lagged behind the grid potential , 
so that regeneration could not be instan
taneous, distortion would result. 

In employing the principle of regen
eration, it is essential that means be pro
vided for permitting the radio-frequency 
plate current to flow without undue 
hindrance through the plate circuit. To 
accomplish this result, it is necessary to 
shunt a fixed condenser, similar to the 
stopping condenser used in crystal re
ceivers, across the telephone receivers. 
This by-pass condenser acts as a low re
sistance path to the radio frequency cur
rent so that it is not reduced in ampli
tude by the high reactance of the tele
phone receivers. The current which we 
desire to hear in the receivers, however, 
is of low or audio-frequency and to this 
current - on account of its low fre
quency-the by-pass condenser offers a 
high reactance. The audio-frequency 
current is thus diverted through the 
telepho.ne receivers, as is required . 

It is also essential that some means 
be provided for coupling the plate cir-. 
cuit back to the grid circuits so that the 
amplified energy in the plate circuit may 
be superimposed on the original received 
energy in the grid circuit. This is 
u~ually effected by what is known as 
the tickler coil. This is a coil which is 
connected in series with the plate circuit 
and arranged to be inductively coupled 
to the secondary coil of the tuner, to 
which the grid circuit is connected. 

A typical regenerative circuit is sho\\,11 
in Fig. 69. . 

In the diagram, P and S represent the 
primary and secondary of the ordinary 
loose coupler. T is the tickler coi l con
nected in series with the plate circuit 
and inductively coupled to the secon
dary; C is the fixed by-pass condenser 
shunted across the telephone receivers to 
serve as a passage for the radio-frequency 
plate current; and A and B are the usual 
A and B batteries. With the exception 
of the addition of tHe tickler coil and 
the stopping condenser, it will be seen 
that Fig. 69 is similar to the simple 
vacuum tube detector circuit shown in 
Fig. 63 of the ninth assignment. 

Fig 69. Typical Regellerati'IJe Circuit 

One or more stages of audio-frequency 
amplification may be added to the cir
cuit by replacing the telephone receivers 
with the primary of an amplifying trans
former, as has been previously explained. 
In addition, radio-frequency amplifica
tion may be added between the secondary 
and the detector tube. 

It is essential, in employing a tickler 
coil for regeneration, that the energy be 
returned from the plate circuit so that 
it will add to the original, received en
ergy resident in the circuit. If the leads 
from the plate circuit to the tickler coil 
be reversed, the potential which it in
duces in the secondary coil will also be 
reversed, so that the back potential from 
the plate circuit may subtract from, in
stead of add to the original potential on 
the grid. The correct connection is 
easi ly ascertained by trial. If the plate 
circuit leads are originally connected to 
the tickler incorrectly, the signals will 
be reduced in strength, instead of am
plified by regeneration . 

The tickler coil must be so mounted 
that the coupl ing between the secondary 
and the tickler may be varied. A con
venient method for effecting this is a 
three-coil honeycomb mounting which 

. Continued on page 48 
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Inside Wiring for Radio Outlets 
By Stanley E. Hyde 

A finished job of inside wiring adds greatly to the appearance and safety of a radio 
installation. By exercising a little care and following the suggestions herein offered 
any amateur can make a job of which he can be proud. 

T HE slipshod method of radio wiring who will use these sets for receiving 
is passing. Permanent wiring must music, etc., from the broadcasting sta

take its place. Radio receivers are now tions and who have no inclination nor 
assuming as nearly an important place idea of experimenting or trying new 
in the home as the telephone. No one "hook-ups." Some kind of an antenna 
would tolerate a mass of tangled wiring is absolutely necessary, notwithstanding 
hanging around and connected to a desk the assertion of certain manufacturers 
or wall telephone. N either should an to the contrary. There must be some 
acid storage battery be brought into a ci rcuit to ' pick up the electromagnetic 
living room where it is apt to ruin rugs waves and change them into a high fre
or woodwork. quency alternating current. The more 

This article is intended for those who · nearly the electrical length or wave
install sets of the better class for people length of the antenna approaches that of 
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the transmitted wave, the more efficient 
is that antenna for receiving purposes. 

Figs. 3 and 4 show a method of inside 
wiring for antennas that is being used 
on construction of new houses, this 
wiring being an additional cost to the 
regular contract for the house wiring. 
The wire for the attic antenna should , 
in no case be smaller than No. 14 rubber 
covered and should be carried on split 
knobs its entire length and bushed with 
porcelain tubes or loom where its passes 
through stud joist or plate. Where 
possible it should not. be run parallel 
' ,,: ith grounded plumbing or conduit 
pIpes. 

The ground wire is connected with an 
approved ground clamp to a conven ient 
water pipe and then both antenna and 
ground wires brought out through the 
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baseboard or wainscoting through a 
brass plate with an insulating rubber 
bushing. These plates are called " tele
phone plates" and are sold under that 
trade name. A short length of flexible 
lamp cord is soldered and taped to the 
antenna and ground wire respectively, 
just before they pass through the tele
phone plate. These two leads mayor 
may not be twisted their entire length. 
T he writer was dubious about their 
" capacity effect," so while receiving 
music from a distant broadcasting sta
tion, viz KZN, Salt Lake City, he tried 
both leads twisted and untwisted. With 
the exception of a slight variation in 
tuning there was no noticeable decrease 
in the strength of the received signals. 

Fig. 2 illustrates how the leads are 
brought out from the radio plate in con
liection with an outside antenna. In 
this construction, however, a lightning 
arrester should be installed, as required 
by the Fire Underwriters. With the 
attic antenna an arrester is not required. 

The plate from which the "A" bat
tery leads are brought out is merely a 
common convenience outlet, similar to 
ones that are used to plug in floor lamps, 
heaters, vacuum cleaners, etc. This 
outlet does not have to be wired in con
duit as it does not come under the classi
fication of power or lighting installa
tion. The wires should not be smaller 
than No. 14 rubber covered and may be 
tacked to the under side of the floor 
joists but it is preferable to run them on 
spli t knobs. If the latter method is 
used the outlet may at any time be con
nected to the lighting wires and used as 
a straight convenience outlet, with no 
danger of shorts or grounds. 

It is desirable to have some kind of 
alternating current rectifier for charging 
the storage battery, as it soon saves its 
cost where from 7Sc to $1 is the charge 
for having these . batteries recharged 
at a garage. Fig. 1 shows the arrange
ment and connections for the charger 
and battery. The lighting current 
should be brought to a double pole com
bined switch and cut-out and fused at 
10 amperes. Then the wires from this 
switch are connected to the charger. The 
output leads of the charger are led to 
the bottom binding posts of the double
pole double-throw switch. The two 
middle binding posts, those attached to 
the blades of the switch, are connected 
to the battery, while the top posts are 
connected to the 110 volt cut-out switch. 
Care should be exercised in tracing the 
polarity when connecting the double
pole, double-throw switch. The posi
tive lead should be traced and marked 
at the convenience outlet. Also one 
blade of the plug should be marked+, so 
that the positive battery lead will finally 
reach the positive binding post of the 
regenerative receiver. It is also pre
ferable to insert a 10 ampere cu t-out in 
the battery circuit which will protect 

the battery in case a short should occur 
between it and the receiver. 

Even with the advent of the "peanut 
tube" which operates on dry cells, a 
number of these must be used where a 
receiver, amplifier and loudspeaker are 
combined in one set. These dry cells 
should no more be kept in the living 
room than the dry cells for the door
bell; which are always installed in the 
basement. 

Fig. 2 shows how the lightning arres
ter is connected when using an outside 
antenna. The arrester has a separate 
ground. This is secured by means of a 
driven :Y.4 or 1 in. galvanized iron pipe. 
It can be easily driven into the ground 
with a large hammer or axe. A wire 
no smaller than No. 10 rubber covered 
should connect the arrester and pipe, the 
latter by means of an approved ground 
clamp. All sharp bends or kinks should 
be avoided in this lead. A lightning 
arrester is a good investment. High 
tension power wires or even the ordinary 
2200 volt primary lighting feeders which 
pass along our alleys are always apt to 
carry away in wind storms and may fall 
across an antenna wire charging it with 
a destructive potential that would burn 
out the windings of a receiving set, 
and cause serious injury to anyone who 
might be operating the set at the time. 
It is also good practice to insert a 3 am
pere, 600 volt telephone fuse in the lead 
between the arrester and receiver, as 
shown in Fig. 2. 

In wiring between the receiver , am
plifier and loud speaker, ordinary lamp 
cord, or ironing cord is suitable. The 
"B" batteries should be located either 
directly behind the instruments or on 
the bottom shelf of the table and the 
wires tacked neatly up one leg. The 
antenna-ground leads should not, how~ 
ever, be cabled in with the battery leads, 
a.c this changes the tuning of the receiver 
and causes more or less unnecessary 
"howling." 

Installation of this type of equiplTIent 
in finished apartment or flat buildings is 
a problem which can only be solved by 
having the battery and charger located 
either directly under the table or else in 
some nearby closet or cabinet. 

MORE CONVENIENT HONEY
COMB COIL MOUNTING 

By AAF.ON NADELL, 2PL 

We mounted a set of honeycomb coils 
against our panel, using the flat type 
DeForest mounting. With this mount
ing the coils are tuned by tuning two 
small knobs. Connections go from the 
coils to eight small binding posts fairly 
obscure at the bottom of the mounting. 

I have never seen a DeForest mount
ing used any other way. It is the way 
it is used on the sets the DeForest people 
put out themselves. Yet everyone who 
uses it must feel the same discomfort 
we did, having to hold the elbow stiffly 
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high to reach around the coils to the 
knobs on top. 

It may be all right for telephone re
ception, though even then the exagger
ated body capacity effects give trouble, 
but we were using it for arcs and com
mercial stations, also occasionally for 
amateurs. We found it practically im
possible to tune for any length of time 
with the elbows held up at the level of 
the shoulders. 

We solved the problem by screwing 
the mounting to the panel upside dowri, 
by which means we could reach up under 
the coils to the tuning knobs with the 
elbows resting comfortably on the table. 
But the row of eight little binding 
posts, with connections, was too con
~.pICUOUS that way. 

Improved Coil Moulltillg 

Kno.6.s 
/orrner(;y 
he~ 

We separated the mounting into its 
two constituent parts, the mounting it
self and the small panel which held the 
row of binding posts. For several rea
sons we did not want to put the mount-
ing on our own panel direct, so we re
fastened that to its own small panel, 
leaving it upside down, with the knobs 
at the bottom, but putting the panel 
back in its original position, which left 
the row of binding posts also at the 
bottom, and more inconspicuous than 
ever behind the two knobs. 

The leads came through a hole at the 
bottom of the mounting to the eight 
binding posts, but now this hole was on 
the top of the mounting, with the bind
ing posts still on the bottom. It was 
therefore necessary to . drill another hole 
through the bottom of the mounting, 
and bring the leads through this. The 
drilling had to be done very carefully, 
as the mounting is bakelite and showed 
some inclination to split. .But it was 
done safely, and now the mounting looks 
exactly as if the D eForest factories had 
made it with the knobs underneath in
stead of on top. The only difference is 
a half-inch hole on the top of the mount
ing, which, however, looks as if it be
longs there. If you will study your 
own DeForest mounting for a minute 
you'll have no difficulty in understand
ing this description. 
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Radio Ad ventures In Russia 
By Jack Bront 

The truth of this thrilling tale is vouched for by the author, w ho had it /irst-hand 
from an acquaintance who went through these experiences. For obvious l-easons his 
name has been changed. T he author is a well known ship operator. 

JOHN Hanover left for Russia long 
before the war clouds loomed on the 

horizon in Europe. The empire of the 
"Little Father" promised lucrative mar
kets for radio apparatus, and it was upon 
a survey mission that Hanover was dis
patched to that country. The revolu
tion, even the great war, had not yet 
been made a tangible possibility. How
ever, the unrest and fermenting spore 
of the antagonists of the imperial gov
ernment was being nursed beneath the 
surface. Of this Hanover had been in
formed upon his al~1"iv.al at Moscow, and 
it was w ith some anticipation that he 
regarded the possibilities of the radio 
apparatus market in case the country 
was thrown into a military camp. 

Going about his affairs with painstak
ing care, he lost sight of the importance 
of the subsequent entry of Russia into 
the European wrangle as pertained to his 
own safety, and it was only when the 
hordes of what is called Red Russia 
sprang at the throats of the imperialists 
and turned the count ry into a chaot ic 
bedlam that he realized it was high time 
to leave the country. 

Getting to the seaboard after long 
delays in transit, he found no means of 
egress from the country. The ponder
ous machinery of local officialdom 
promised him nothing and they did 
nothing in his behalf. He soon per
ceived that; not only were the local of
ficials unwilling to aid him, but they 
apparently threw every obstacle in his 
way. He was arrested on several occa
sions in the typical Russian way-for no 
particu lar reason at - all. His protests 
that he was a national from without the 
country were of no avail. Officials looked 
upon his insistent attempts to leave the 
country as a cause for infinite suspicion. 
Finally matters came to a head and he 
was arrested again and thrown into 
prison, charged with being a secret agent 
of a foreign country. Upon what basis 
the charges were founded, he was un
able to ascertain. I t was very likely 
that they were based upon nothing. 

After long days of delay he was 
finally brought before local mil ita ry au
tho rities. They smi led openly at his 
protests of nationality and they assured 
him that he had no more chance of leav
ing the country than the prove rbial 
snowball had of retaining its solid con
dition in the region made famous by 
D ante. Upon ascertaining his technical 
skill, the authorit ies gave him the choice 
of two evils : E ither to remain in re
straint until a "full investigation could 
be made," or else devote his energies to 
the service of the czar. 

Considering the soul-damning slug
gishness of the Russian official machin
ery, he accepted with bad grace the invi
tation (veritably a forceful demand) 
that he serve the "Little Father." 

His acceptance of the demand was 
hail ed w ith satisfaction by the military 
officials. The radio communication ser
vice of the fl eet and the land forces, at 
the time, was a vague quanti ty, and the 
whole affair looked like a most ingeni
ous way of obtaining technical ski ll to 
augment and accelerate the business of 
communicating without wires between 
units of the military and naval forces. 

Assignment was made to a ship of the 
czar's government -and, under most dif
ficult conditions, Hanover was able to 
accomplish some wonderful results. 
This pleased the officials to such an ex
tent that they heralded his praise even in 
the ears of the "Little F ather." Decor
ations were bestowed, and the czar him
self went so far as to present Hanover 
with a most valuable watch set with pre
cious stones and bearing the czar's sig
nature engraved in the heavy soft red 
gold of the case. 

It was about this time that all red 
Russia arose and struck their blows 
against the imperialists. Subsequently 
the crew of Hanover's ship turned revo
lutionists and established the Soviet 
system. The captain was hailed before 
the "committee" of the Bolshevist per
sonnel and sentenced to execution for 
former cruelties to the crew. The other 
officers were brought before the commit
tee and punished or freed, accord ing to 
t lltei r former conduct aboard ship with 
regard to the treatment of the crew. 
Hanover's turn finally came and he was 
placed on trial. 

A small minority voted for his sum
mary execu tion w ithout delay, for the 
reason that he was the sole person on 
board who was fami liar with the newly
installed radio telegraph, and that it 
lay in his power to betray them to the 
imperialist forces. Being a foreigner and 
an officer, it was just that more likely 
that he wou ld deliver them into the 
hands of the czar's men. This senti
ment swayed the men present at the 
meeting and Hanover's lease on life 
seemed short, to say the most. 

However, several of the crew came to 
his support and extolled his former kind
nesses to them, such as gifts of tobacco, 
fruit, sugar and cocoa, surreptiously ob
tained from the officers' mess. These 
items were unknown in the crew's mess, 
which at the best doled out probably the 
most unsavory mess of material ever 
d ignified by the name of food. On the 

other hand, he was favored on account 
of his knowledge of the radio telegraph, 
through the use of which the Bolshe
vist crew could be informed of the ap
proach of the czar's vessels in case of 
attack, and it was most probable that he 
would be able to save the day for them 
many times by this very fact. The out
come of it all was that he accepted the 
Soviet comradeship as the best way out 
of a most difficult position. He was 
hailed as a comrade and held in respect. 
He was free. 

By listening-in to the· radio code sig
nals of the czar's ships he was able to 
locate their positions, and straightway 
signalled them of the condition of af
fairs on board. He gave the informa
tion that the crew had mutinied and 
turned over to the Bolshevists. Three 
gu nboats were rushed to the scene and 
the events which occurred may be dis
cerned from the description given in 
Hanover's own words as follows: 

"It was late afternoon. The radio 
cabin was cold , as the steam in the 
heaters was low. I wrapped a fur 
greatcoat about me and sat down at the 
radio receiving apparatus. 

"A commotion sounded aft. A great 
hue and cry went up. I was suddenly 
filled with apprehension. 

"The gunboats were in sight! 
"Their frowning cannon turrets even 

then could be dimly discerned against 
the distant clear skyline. The Bol she
vists at once scented their betrayal. Mat
ters looked bad for myself. 

"A sharp cry was taken up by the rab
ble. Running feet sounded along the 
deck. I looked quickly through the 
port. They were rushing toward the 
cabin door in full cry like a pack of 
wolves, a tall gangling beast in the lead. 

"As I shot home the heavy iron bolt 
on the steel cabin door a rain of blows 
beat on the outside. 

"'Open in the name of the com
mittee !' 

"A hairy visage appeared at the glass 
of the port, t eeth flashing in a snarl of 
rage. The thick heavy lips were smeared 
with saliva and the teeth reminded me 
of some scavinger carnivora. 

"'Open in the name of the com
mittee!' came the cry. 

"'Committee of Hyenas,' I shouted 
as a great wave of anger and nauseating 
disgust rushed over me. I stood along
side the radio table while blows rained 
on the door. I mentally estimated how 
much comm ittee procedure would be 
gone through if that howling mob of 
frenzied beasts gained entrance to the 

Continued on page 62 
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The Martian Marvel 
By Volney G. Mathison 

Afte," many months, here is presented another of th e justly popular Salll il el Jon es 
stories wherein th e author acb"oitly mixes ,"adio science, imagination and hUlI/o," to 
produce an interesting tale" Let it be strictly observed. however, that th e "r/it or 
vouches not for the truth of various statements herein made" 

"T HERE is a great deal of talk 
nowadays about wireless with 

Mars," remarks the goofy lookin' old 
gazooney who had chosen to come and sit 
alongside me on the park bench. " It is 
about time these piffling radio experts 
were waking up to the fact that Mars 
has been trying to attract our attention 
fo r hundreds of years." 

"Humph! There ain't been no sig
nals from Mars bustin' th' diaphragms 
of my Baldwins ,yet!" I snorts. "That's 
only newspaper flub wrote fer th' con
sumption of half-witted dumbells who 
don't know th' diff'runce be
tween a Cunningham tube an' 
a porcelain cleat!" 

I gets this off real caustic 
like, because that was the way 
I was feelin' . Here I'd been 
sittin' in Golden Gate Park 
gulpin' fog for three hours 
keeping a date with a jane who 
never showed up-and now 
comes this queer-lookin' old 
gink talkin' :Mars an' radio. 
About all you hear talked about 
nowadays is moonshine an' 
radio, but this bird's line evi
dently is lVlars an' radio. 

" I quite agree with you that 
the asse rtions of popular scien
tific writers in regard to Mars 
are based upon unproved hypo
theses," says the park-roaming 
mystery alongside me, solemn 
like. "N evertheless, some of 
their suppositions ~re correct
amazingly correct. I know!" " 

He spits this out sharp-so 
sharp that I kind of half slide 
an' half jump around on the 
bench, HIIlI1in' a sliver th rough 
my pants an' a good ways into 
my hide. 

"Ouch!" I says; an' I starts 
to get up to pull the thing out. 

blows up, "My mental apparatus don't 
tune them waves you're radiatin'. Any
body that believes they've been up to 
Mars needs th' same thing them home
brew victims roost in' on lonely coral 
rocks down in th' South Seas need who 
hear radiophone music an' signals an' 
things without no receivin' sets
namely, a nice little sheaf of one-way 
tickets to th' nuthouse!" 

I thought that would shut up the old 
goof. 

"Such a remark, my dear sir, is not in 
keeping with the broadminded spi rit of 

"You shall soon percei ve you r ignorance. 
Come!" 

We get a ca r to Van Ness Avenue; 
then another to Ingleside. When I see 
where we're bound, I begins to get un
easy, because this Ingleside is all dark 
forests and gu llies, with a few wood
cutters' shacks here an' there. Besides I 
had got to thinkin' maybe this old luna
tic actually did have some kind of flyi n' 
apparatus after all. 

"Say, look here, goafy," I says at last, 
as we get off the car, "if you really are 
lookin' for some Boob McNutt to break 

his neck tryin' to help you navi-
gate some crazy contraption 
across a few million miles of 
space, then you can cO\,lIlt me 
out. I went up in a home
made flyin' machine once-

"You r decision, sir, is prema
ture," replies old Koubansky, 
kind of worried like. "I assure 
you that my invention has li t t le 
in common with the generally
accepted principles of aeronau
tical science." 

" I knew it!" I groans. I 
considers ditchin' the bird right 
then, but sti ll I had a kind of 
sneakin' curiosity to see what 
he had. 

Up in a gulch in the wildest 
and da rkest part of Westwood 
we come to Baron Koubansky's 
hangout, a small shanty hid 
among the trees, and back of 
that a wooden structure about 
twenty feet square and thirty 
high, with neither windows nor 
roof, but with a small pad
locked door in one side. The 
Baron unlocks this, we go in; 
then he closes the door and 
switches on a light. 

"That is no way to speak to "JVell, here goes," I says. " If your Martia1l wireless e'l1er 
a gentleman, sir-especially to "caches tIl earth. tell 'em I died happy." 

Standing on some large 
beams and held upright in a 
heavy timber frame is a kind of 
cross between a lighthouse and 

me, the great Baron Koubansky !" ex- the times,"· he says, quiet like. " In order 
claims the old freak, jumpin' up. " I to convince you of the error of your 
tell you, I know!" He grabs me by scoffing words, I shall extend you an 
both shoulders an' shoves me back onto invitation that has never before been of-
the bench so hard that the sliver navi- fered to a human being on this earth. 
gates about another half-an-inch deeper. I am going to ask you to accompany me 

"Listen!" he hisses, "I have been on a short trip to Mars." 
there!" " I'm very much obliged to you, my 

"Where!" I gasps, "Mars!" dear Gaston," I responds, sarcastic like. 
"Yes," he answers, tense like. "Yes, " I shall be delighted to take a litt le spin 

I have been to Mars." with you this evenin' up to th' dear old 
Well, when I hears that, I begins to planet Mars." 

get peeved. "You are ridiculing me, apparently," 
"Look here, old rattlebrains!" 1 says old Koubansky with some dignity. 

a giant steel torpedo. The thing is 
about twelve feet in diameter and 
twenty-five feet high; the top end is 
pointed like the shell of a big gun, and 
the base is rounded like the thick end 
of a' egg. In the side, near the lower 
end are four heavy glass ports. Between 
two of these ports I make ou t the seam 
of a door , but otherwise the monster is 
all smooth solid steel. 

"Sulphurous saints!" I gasps, clean 
dazed. "Is this thousand-ton chunk of 
decarbonized Bessemer supposed to fly!" 

CO lltil/ll ed o n page 68 
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.... Bozo.,., Make a Call 
By Sew-ell Peaslee Wright 

H el-ein is a good idea in the construction of an electrolytic rectifier. It will prevent 
the old difficulty of drying up and the consequent ruination of plates. 

"WILDCAT signed off with a pecu-
liar undulating shriek of his spark, 

an effect obtained by juggling the rotary 
rheostat on the final characters (and 
which, by the way, was responsible for 
the fearsome nickname that this harmless 
young gentleman rejoiced in) and 
turned to greet Sparks McAllister and 
Bozo Smith, who, with true ham 
familiarity, had wandered into Wild
cat's "shack" without the formality of 
knocking. 

Several years of brass-pou nding on 
the bounding main had given McAllister 
his title, but how young Smith ever was 
dubbed "Bozo" nobod y knew-least of 
all himself. Sparks always claimed that 
Bozo's shock of stubborn black hair, that 
never would remain combed, and always 
hung more or less in his eyes, giving him 
the appearance of a very juvenile wild 
man, was responsible for the monicker, 
but this has never been verified. So 
much for introductions; now let us tod
dle on. 

"Just thought we'd drop in and see 
you do some of that DX work you 
claim you can do on that antiquated 
junk heap of obsolete spark apparatus," 
said Sparks, picking out the one reliable 
chair in the shack, and motioning Bozo 
to a seat on a soap box in the corner. 

Wildcat grinned amiably at the insu lt. 
"She reaches out, the old girl does, 

and she doesn't burn out her filaments 
or get a red-hot plate on her, either !"
the latter part of this remark being di
rected at Spark's 20-watt set, which he 
woefully crowded with the usual results. 

"U-m-m-m-m!" remarked Sparks 
pleasantly. "She never blows a condenser 
either, I suppose?" 

Wildcat's spark went wild in his con
aenser about once every two weeks. N a
turally, it was a sore point with him. 

"Maybe she does blow a condenser 
now and then," he came back, "but it's 
a pipe she isn't all the time needing new 
tubes, new adjustments, new meters and 
new rectifiers!" It was always easy to 
get Wildcat stirred up; just touch him 
up on the operation of his precious spark 
set! 

"Yeah! I'll admit all that," con
ceded Sparks, lazi ly filling his disgrace
ful old pipe, "it does take a man of un
derstanding to operate a C. W. set. 
Spark certainly is the thing for begin
ners !" He paused to light the pipe. 

"But you're all wrong, son, on the 
matter of rectifiers. I've got a new 
scheme that prevents them from drying 
up and ruining the plates." 

Bozo leaned forward interestedly. 

"Spread it, for the love of good modu
lation!" he begged. "I've tried oil on 
the top, and all that does is make an 
awful mess." 

"Verra, verra simple," said Sparks, 
leaning forward and reaching for pencil 
and paper. " J ust make a little square 
block for the top of each jar out of ~ 
or Y<i -inch board. Holes are made 
which will just pass your two electrodes 
-and now comes the trick." Sparks 
paused to wave away the cloud of evil
smelling tobacco smoke that hovered 
over the table. 

" Heat some wax · or paraffine till it 
melts, and then allow it to cool till it 
starts to get thick-but not until a 
tough skin forms on the top. Soak the 
top and bottom of your blocks in this 
paraffine, and allow to harden. Then 

Sparks'S ketch 

stick the electrodes through their holes, 
being careful to insert them from the · 
bottom, ~o that no wax will get on the 
parts that are submerged - get the 
idea?" His auditors nodded, and he 
went on. 

"When the electrodes are properly 
adjusted, heat the upper ends until the 
conducted heat melts the wax where 
they penetrate the wood, and then set 
them aside to harden. The wax will 
then seal the electrodes into their slots. 
N ow take a brush and paint the edge of 
the mouth of each jar with hot wax, and 
then, with very hot wax, paint the lower 
side of each block, clapping the block 
onto the top of the jar in its proper 
position as soon as possible so that the 
wax will harden and form a seal. The 
jar will then be air tight, though, should 
you want to unseal it, it can be done 
ve ry easily, and without the slightest 
n1uss." 

As he talked, he illustrated his points; 
perhaps his sketch, which was saved by 
Bozo and is herewith reproduced, will 
help make it clearer to you. 

"Sounds all right," said Bozo, while 
Sparks lit his pipe again, "but why 

couldn't a fellow use shellac instead of 
wax ?" 

"Could," admitted Sparks, between 
puffs, "only thing would be that it 
would take longer to do the job-and it 
happened that I was out of shellac at 
the time I thought of the idea, and the 
Mrs. was sealing up some jelly, which 
was what really put the thing in my 
head." 

"Get it patented," advised Wildcat, 
who was only casually interested in any
thing pertaining to C. W., and was 
anxious to start somethil'lg of more inter
esting nature, narry a bit awed by the 
seniority of his older visitor. "May 
never have another idea; better salt this 
one down!" 

Sparks took a deep, long draw on his 
pipe, and suddenly exhaled the whole of 
it in the direction of Wildcat, the blue 
cloud completely enveloping that young 
man's head and shoulders. 

"Ye gods, Sparks, have a heart! 
What you think this is, a gas attack?" 
he spluttered, with tears running down 
his cheeks, and, sputtering and coughing 
the while, he waved his log-book fan
wise in a frantic effort to disperse the 
cloud. 

"Don't get flip with your uncle, bub, 
t ill you' re old enough to come up smil
ing through a little thing like that, 
then!" advised Sparks calmly. "Talk 
about me not having ideas-if your 
brain pan were analyzed for 'em, the 
results in figures would exactly coincide 
with the logarithmic decrement of a 
good C . W. set!" 

Wildcat, somewhat chastened and 
thinking of no good comeback, turned to 
Bozo for comfort. 

"Good thing somebody in the bunch 
has got brains, eh, Bozo?" he ventured. 

"Thought you'd notice me pretty 
soon," said Bozo, sticking out his chest. 
"But, howcome you just recognized the 
fact that I'm the one that's got 'em?" 

Stuff like this passes for humor among 
hams! 

RADIO IN MINE RESCUE 
WORK 

Experiments with a radio receiving 
set are being conducted on one of the '" 
mine rescue cars of the Bureau of 
Mines. The results thus far show that 
messages can be received just as clearly 
when the car is in motion as when it is 
at rest. An effort is being made to 
establish whether the radio has a practi
cal application on mll1e-rescue cars_ 
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Sorn.e Radio Frequency Theory 
By Donald K. Lippincott 

As all intelligent radio practice is based on theory, the radio frequency experimenter 
may well read this article before attempting any of the hook-ups shown in this issue. 
The author's treatment is elementary, without mathematics, and has been re-inforced 
by practical experience. 

T H E problem of radio frequency am
plification is so involved with that 

of regeneration that they hardly can be 
considered separately. In emphasizing 
this recently, it occurred to me that 
much of the confusion as to radio fre
quency is really due to a failure to un
derstand some of the fund amentals of 
"capacity feed-back." I shall try to clear 
up some of these points here, without, 
however, attempting to go into the ma
thematics of the case. 

The charactehstic of the triode which 
gives it its unique value is this: Within 
certain limits, any change in the poten
tial of the grid produces a proportional 

3~ 1 
-

2~ 0 -T 

Fig. 1. Esseutic.l Elem e1l ts of a Tickler Feed
Ba~k Circuit 

change in the current flow'ing in the 
plate circuit, this change, however, being 
many times larger than the original po
tential change could produce directly. 

The only moving elements in the sys
tem are electrons, which may move with 
velocities almost comparable to that of 
light, so there is no mechanical lag to be 
considered. It follows that no matter 
how great the rapidity of change in 
grid potential, the tube current keeps 
step with it, and this again means that 
so far as the tube itself is concerned, 
its action on radio and audio-frequen
cies is identical. 

Not the simplest, but certainly the 
best known application of amplification 
at radio frequency, is in regenerative 
circuits, of which tickler feed-back is 
the easiest to understand. Fig. I shows 
the essential elements of such a circuit. 
As we are now considering only the 
radio frequency function, the grid con-

denser and phones have been omitted as 
not entering into the action. 

N ow to follow the happenings in the 
various circuits: 

( 1) An incoming wave sets up a 
radio-frequency current in coill . 

(2) The magnetic field due to this 
cu rrent links with coil 2, and induces a 
radio frequency voltage which affects 
the grid of the tube. 

(3) The battery, 4, tends to keep a 
current flowing between the filament 
and the plate, but 

( 4) A negative potential on the grid 
reduces and a positive potential increases 
this current, which will flow through 
coil 3 . 

(5) The magnetic field due to this 
current reinforces the field from land 
intensifies its action. 

All this, of course, is elementary, but 
has been repeated here in order to bring 
out three points. First, if a decrease in 
the plate current tends to make the grid 
negative, the result is a fur ther decrease, 
i.e., we have regeneration. Second, the 
tube is an amplifier, and the effect in 
the coil 3 is much more intense than in 
the coil 2, and as amplification and re
amplification are simultaneous, the only 
thing that prevents infinite amplifica
tion is the tube itself. If we try to make 
it ~i ve amplification beyond its inherent 
limits, it "slops over" and starts to set up 
oscillations itself. Third, the factor 

Fig. 2. Radio-Freque1lcy Diagram Showi1lg 
A erial a1ld Grou1ld as a C01ldenser 

that determines the amount of regenera
tive amplification is the coupling be
tween the input and output ci rcuits of 
the tube. Coupling is merely the meas
ure of the effect that a change in one 
circuit has upon the other. It may be 
made so "tight" that the tube will os
cillate under all conditions, so "loose" 
that it will not oscillate under any con
dition, or it may occupy a borderline 
position where such incidental effects as 
body capacity or the intensity of incom
ing signals may make the difference be
tween oscillation or non-oscillation, 
when the circuit is said to be unstable. 
Maximum regeneration is always ob
tained just before oscillation is reached 

and necessarily involves a certain 
amount of instability. 

Coupling is not necessarily inductive. 
Any arrangement which makes a change 
in one circu it affect another constitutes 
coupling, and this fact is the basis of the 
"tuned plate circuit," or "capacity feed
back." 

Consider Fig. 2. Here antenna and 
ground have been so drawn as to em
phasize the fact that together they form 
a condenser. Plate and grid, and grid 
and filament of the rube also form con
densers, so a radio frequency diagram 
( neglectiJlg d.c. effects) of Fig. 2 
might be c.l rawn as in Fig. 3. This shows 

Fig. 3. R. F. Diagram Showi1lg Grid-Plate 
a1ld Grid-Filam e1lt Circuits as C01ldensers 

that we have here two resonant circuits. 
The first consists of the inductance L, 
and the two condensers C, and C2 in 
parallel across it. The second consists 
primarily of the inductance L 2 bridged 
by the condensers C 2 and C 3 in series. 
Apparently then C 2 is the only element 
common to the two circuits, but as C , 
and C 2 are in parallel, C, must share 
any charge with C., so the circuit is 
really rather compl~x. Supposing the 
second circuit tuned to some given fre
quency, the voltage drop across L . is 
equal to the drop across the conden;ers. 
Where two condensers are in series, the 
voltage across each is inversely propor
tional to the capacity. Therefore the 
smaller C" the greater the percentage of 
voltage across L 2 affecting the first cir
cuit, i.e., the closer the coupling. 

Now we will return to Fig. 2. The 
most positive point in this circuit is the 
positive pole of the B battery, and we 
will assume that a current is flowing 
and that there is a steep potential drop 
across L 2 , making the plate quite nega
tive in comparison. The grid now be
comes negative owing to an oscillation 
in the antenna circuit. Less curre;nt 
then flows in the plate circuit, the drop 
across L 2 tends to disappear, and the 
plate becomes more positive. The 
plate is one half of the condenser C3 , 

however, and one-half of a condenser 
cannot become positive without the 
other half becoming negative, and we 
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thus have the same result as in the cir
cu it of Fig. 1, a decrease in plate cur
rent making the grid negative - the 
necessary condition for regeneration. 

The facts to be noted here are: ( 1 ) 
The inductance L ? does not have to be 
tuned exactely to g~ve some regeneration, 
but the effect is increased enormously as 
resonance is approached. (2) The only 
practical method of increasing the cou
pling is to decrease the antenna capacity 
by inserting a se ries condenser. (3) A 
positive bias on the grid allo\\-s some cur
rent to flow in the grid circuit. This 
current is in phase with the current in 
ell i.e., a positive bias effectively in
creases the capacity in the antenna cir
cuit and decreases the coupling. 

Suppose now that L 2 is replaced by 
the primary of a radio-frequency trans
former. If this is to function with any
thing like efficiency, it must be at least 
approxinl:1tely in tun·e with the incom
ing wave, and will therefore cause the 
tube to regenerate. This is an effect 
that cannot be escaped, be the trans
forme r iron core, tuned honeycomb or 
auto transformer. In practice it gives 
an additional amplification which com
pensates for the difficulty in making effi
cient radio-frequency transformers with 
high ratios of transformation. 

There is one disadvantage about a 
fixed-tuning transformer. It is impossi
ble to alter the degree of regeneration 
with it by detuning, and hence some 
rad io-frequency circuits will not osci l
l ate under every circumstance. Still 
()thers (and these are perhaps the most 
maddening of all), are so unstable that 
they "click" on and off for apparently 
no reason at all. 

The circuits having the strongest ten
dency to oscillate are those loose cou
pled ones in which a grid variometer is 
used for tuning the secondary. Here 
the only capacity outside the tube itself 
is the distributed c~acity of the wind
ings, and the coupling depends wholly 
on the capacities between the electrodes 
of the tube. With some tubes, a poten
tiometer for procuring a positive grid 
bias is sufficient to give control , but with 
others, the only thing to do is either to 
substrtilte condenser tuning or else shunt 
a .0001 mfd. condenser across the secon
dary of the coupler. In connection with 
a grid bias the lat ter will often produce 
results. The filament of the amplifier 
tube can also be used to some extent to 
control the oscillation. 

The violent disagreement between au
thorities as to the best type of trans
former is probably due to the fact that 
almost any kind will work in connection 
with suitable tubes and pick-up circuits. 
The essential for a fixed tuning trans
former is that primary and secondary 
have sufficiently close coupling to trans
fer the greater part of the energy to the 
-secondary, even if resonance betWICen the 
.circuits is not exact. An auto-trans
former (or choke), best fulfills this con-

dition, especially if ,an iron co re is pro
vided to broaden out the tuning of both 
circuits. Tuned transformers are better 
yet, when the right setting has been 
found, but the trouble here is in find
ing it. 

Here is the crux of the whole radio 
frequency problem. The tube itself 
will do practically anything you ask it 
to, but the tube is a potential-operated 
device. In order to produce high radio 
frequency potentials with the radio fre
quency current output of the tube, we 
must have a condition approaching 
resonance, and at frequencies of a half 
million and upward, resonance IS neces
sarily comparatively sharp. 

Rr 
rl-----------------~ 
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A CONVE RTIBLE RADIO OR 
AU DIO FRE QUENCY 

AMPLIFIER 
By K. M. BARBIER 

General experience has shown that 
radio frequency amplification gives won
derful results for long distance radio
phone broadcasting but is useless for 
amplifying local broadcasting. It is 
possible from the accompanying circuit 
diagram to make up a set which uses the 
same tube or tubes fo r either radio and 
audio-frequency amplification as may be 
desired. 

The change from one to the other is 
made by means of a double-throw, five
point telephone phone switch and fila-

Hook-up for Either Radio or Audio-Frequency Amplification 

It is evident from the foregoing that 
t he constants of the pick-up circuit have 
a great deal to do with the functioning 
of the radio-frequency amplifier. If re
generation is added to the detector tube 
as well, the problem becomes still more 
complex due to the addition of another ' 
1111stable element. When this is done, a 
very stable pick-up ci rcuit must be used 
o r oscillations will be reflected back on 
the amplifier tube with the result that 
the set will howl like a pack of coyotes 
at the full of the moon. 

If feed-back is not used on the detec
tor, it is well to note that any oscilla
tion is due to the amplifier tube, and is 
a cause of interference as great or 
g reater than that due to an oscillating 
letector. Radio frequency should be a 

eu re for this source of annoyance to the 
neighborhood, but it is not necessarily 
so. 

The most certain results are obtained 
w.ith an antenna tuner consisting of a 
variometer in series. By altering the 
proportions of inductance and capacity 
any desired degree of stability can be 
obtained for any given wavelength. 

N ow for a few conclusions: 
(1) The bigger the capacity of the 

antenna circuit, the less the regenera
tion, and the greater the stability of the 
circuit-always remembering that any 
condenser in series decreases the capacity. 

ment control jacks. The filaments are 
controlled automatically without danger 
of blowing out the tubes. 

The following combinations are 
available: 

1. 1 step radio and detector; 
2. 1 step radio, detector and 1 step 

audio; 
3. Detector; 
4. Detector and step audio ; 
5. Detector and 2 steps audio. 
The radio frequency amplifier will 

work better on a single circuit tuner, 
although it is optional. By all means I 
advise using a vernier rheostat on the 
radio frequency amplifier tube. 

(2) The percentage of gain due to 
regenerative amplification is many times 
that due to any inter-tube amplification. 

(3) Multi stage radio frequency 
hookups are satisfactory with very stable 
pick-up circuits only. 

(4) Intertube transformers must be 
tuned if maximum efficiency is to be ob
tained. 

(5) Transformers with fixed tuning 
must have very close coupling to give 
results over any reasonably wide band 
of frequencies. 

(6) Sloppy construction is fatal to 
success. 

(7 to 20) The only thing that will 
bring results is careful experimentation. 
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· ·Radio Frequency 
• 

Great Stuff" IS 
By Earl Ennis 

This is a dose to be taken after having tried radio frequency . If YOlt succeed, you 
won't need it. If you fail, "misery loves company." Anyway, it is better to have 
tried and failed than not to have tried at all, especially if you can thus appreciate some 
fun-poking comfort like this. 

T HERE is something intriguing about 
radio frequency. It is like psycho

analysis or spirit research. It has the 
same quality of indefiniteness about it
the same monkeying with mysterious 
forces. One savveys ordinary radio 
without difficulty-a pole, a couple of 
wires, a tuner, and a lamp. But with 
radio frequency, it is different. There 
one bumps up against the astral phase of 
radio. 

There had been much in the maga
zines about radio versus audio frequen
cy. Great men' seem divided over the 
subject. Two great parties exist-the 
Audio Democrats and the Radio Re
publicans. There is no tariff in the plat
forms, but there seems to be a lot of £re
Guency. So I started out to find out 
what this new thing radio frequency 
was. If it was worth while I was going 
to have a bucket of it, or a keg, or 
however it came. 

"What is radio frequency?" 1 asked 
an eminent engineer. 

He pulled his nose. 
" Hum," he said. "Well-you am

plify the incoming oscillations at radio 
frequency before you detect them." 

"Oh, yes," I said. "The idea is to let 
them sneak in on you before you appear 
to notice them. Then when you are sure 
you have them trapped, you pounce on 
them with a detector, magnify them 
with an audio frequency circuit, and see 
how they are put together." 

"That's the idea," said the expert. 
"Whereas with audio frequency, you 
just notice them aLld there they are." 

Very definite and as clear as mud. 
" How do you do it?" I asked. 
Now that was where I made my mis

take. You must never ask a radio man 
how he radio frequencies. He will tell 
you anything else but he will never tell 
you-how to radio frequency. It is proba
bly part of some ritual like Masonry. 
You must never ask a Mason what he 
does with the goat. That is secret. So 
with radio frequency. The expert looked 
at me reproachfully. 

"Don't do it," he said. "Let radio 
frequency alone!" 

"Why?" I asked, startled, for his 
tone was ominous. 

"Well, a properly balanced radio fre
quency circuit works magnificently. But 
you must have your transformers just 
right." 

"Oh," I said, "there are transformers 
in this thing, eh? I thought there was 
a catch somewhere." It looked too easy, 
the way he said it. When anything 
looks easy in radio, that is the time you 

want to dash out and buy an extra tube, 
or test your battery, or hire an electri
cian. Trouble is just ready to begin. 

"Oh, yes," said my friend, "You 
have to have transformers. How else 
C8uld you get amplification?" 

"Of course," I agreed. "How else?" 
The conversation lapsed at this point. 

Naturally I wanted to ask him just how 
the transformers acted, and where you 
put 'em, and how much they cost. 
l\tJ:aybe I didn't want radio frequency 
after all. Maybe radio frequency was 
the Rolls-Royce of the business, not the 
least suited to my Ford income. But I 
simply couldn't afford, after being a de
votee of radio for two years, to expose 
myself to his CrIticism by asking a fool 
question. 

"Of course," he said, "you COULD 
use variometers if you wanted to." 

But the way he said it. The WAY 
he said it! Utter scorn! A variometer 
must be pretty low in the social scale of 
radio frequency 1 figured. Probably 
down in the slum class-the common 
polloi status along with the crystal de
tector. 

"I have no intention of using a vari
ometer," I said with great dignity. 
"What do you take me for?" 

""VeIl some do," he said. 
1 knew then I had been right. A 

variometer was a low instrument of 
bumble birth. It probably cost less than 
$200-very cheap and tawdry. I should 
have none of it, at any cost. No sir. A 
transformer fo r me, every day in the 
week. 

"What are you using now?" the ex
pert asked me. 

I blushed. The truth had to come out 
now. I felt my face grow red. 

"Just a little temporary set I threw 
together in a hurry," I said. "You 
know-detector and two step-audio . . . 
Hem ... all right for local stuff, but 
on distance ... " (The set cost me 
$300. ) 

He nodded sympathetically. 
"1 know," he said. " I wasted a lot 

of time with that type." He leaned 
forward impressively and tapped me on 
the chest, "With two steps of radio 
frequency, you know, you can bring in 
anything on the Atlantic coast-all over 
the house-on a loud speaker. Just two 
steps !" 

I gasped! With tvvo steps! All over 
the house! Radio frequency. 

""VeIl," I said enthusiastically, "I just 
wanted to get your ideas on the subject. 
I am going in fo r radio frequency strong 
-right up to the hilt. None of this 

audio frequency for me. It's all right 
tc play with-you know if you have a 
kid in the house. But for real stuff, 
gimme the radio frequency." 

They were brave words. But they 
had their effect. The expert wrung my 
hand with a God-Bless-You motion, 
and we parted fast, firm, and irrevoca
bly permanent friends-linked by the 
common boon of all humanity, greater 
even then Peruna or Smith Brothers' 
cough drops-radio frequency. 

With the impulse burning hot in my 
soul, I went into a radio supply store 
and took unto myself a radio frequency 
outfit. That is, I bought the makings. 
I decided that the time had come to 
build my own stuff. With the pride of 
a man buying his first villa, I ordered 
transformers-the best in stock. I got 
tubes, potentiometers, rheostats, induc
tances, variable condensers, ohms, volts, 
amperes, grid leaks and several assorted 
styles of megohms. I spent one hundred 
and fifty dollars and went out loaded to 
the neck like a Christmas tree. 

This was on Wednesday. By Friday 
I had it assembled neatly on a panel. It 
certainly looked fine. My wife stepped 
back and forth over me in the kitchen 
until her patience gave out. 

"What is that thing?" she demanded. 
"Radio frequency," I. replied with 

great dignity. 
"What does it do?" she asked. 
I blushed for her ignorance. 
"It brings in the Atlantic Coast all 

over the house," I answered. 
"Well, why try to hear the Atlantic 

Coast where you can't hear the Pacific 
Coast?" she argued. "We listen and 
listen and all we hear is something we 
don't want to hear, or da-te-da-te-da 
all the time. I'd rather go to a" movie." 

"Just you wait and see," I countered. 
"This is the real stuff." 

By soldering most- of Saturday night, 
I got the radio frequency set-unit, 1 
believe, is the official term if one wants 
to be eclat-all ready. 

"We'll tap the Sunday morning stuff 
and try her out," I said. 

We did. We hurried through break
fast in order to test out the set on the 
radio church services. I figured .. that I 
would rather waste a sermon, if any
thJl1g went wrong, than a concert. Right 
here, I want to say that the unit looked 
mighty nice when I had it all hooked up. 

With all the radio frequency rheostats 
turned on, and all the radio frequency 
lamps going full blast, and the radio 
frequency inductance set at the right 
tap and the radio frequency condenser 
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tuned just right, I switched on my regu
lar set which was coupled to the radio 
frequency unit, and listened. About 
4,000 or 5,000 miles away I heard a 
voice speaking-faintly. 

" ... and the Lord said unto 
Moses ... " 

"Hear anything?" asked my wife, 
who is very impatient. 

"Not yet ," I lied manfully. "Guess 
we're a bit early. I'll just tune around 
a bit and see what else we can pick up." 

I tw isted everything that would turn. 
The voice grew fainter. I turned some 
more and fed up the lamps. The voice 
went out entirely. 

"Ah," I said, :nentally of course, " the 
darned battery is reversed." 

I reversed it back. Then I listened 
again. Nothing doing. I put the bat
tery back the W\lY it was. Faint voice, 
this time 6,000 ' mil es away-about 
where London should be, or Africa. 

"Well, let's hear it," said the w ife. 
"Wait a minute," I urged. "This is 

a critical circuit. You've got to get it 
just right. Then it booms in." 

"Well, hurry up and make it boom," 
said my wife. 

I tried . I did everything that a hu
man being could do to make it work. I 
spent one hour and thirty-five minutes 
trying to get the speaker to come in out 
of the fog where I could hear him. 
There wasn't a bit of sense in his staying 
so far away when I wanted to be 
friendly. 

"Well, I think your old set was 
"vorking plenty good enough," said the 
wife. 

"Oh, all right," I growled . "If you 
want to be behind the times. I'll con
nect it up. But you'll see the dif
fe rence." 

I jerked off the nice, polished panelled 
radio-frequency un~t and hooked my an
ttnna and ground on the old set. 

" .. .. will conclude the service to
day from the radio church .... " 

The voice nearly knocked me off the 
chair. Audio frequen cy. Good old 
audio frequ ency. Old fri end! 

"There," said the wife. "What did 
I tell you? Now let it alone, now that 
it is working all right." 

Working all right! Ye gods! Sadly 
I wrapped up my radio frequency set 
and tucked it away in the closet. It was 
scientific. It was modern. It brought 
in the Atlantic Coast all over the house. 
But somehow-it wasn't the good, old 
pal that audio frequency had been. I 
found myself patting the old set. 

"What are you going to do with all 
that junk you wasted?" asked the wife. 

"Oh, it's not wasted." I said grandly. 
"It was an interesting experiment. I 
can see where radio frequency is destined 
to supplant audio frequency sooner or 

later. But for . the present-on this 
local stuff, audio frequency is good 
enough. There is no object in trying to 
hear the Atlantic Coast, anyhow, with 
all this local interference. I'd rather get 
the local stuff good. Then you can si t 
down and enjoy it without always tin
kering with the set, tuning in and all 
that !" 

The wife gave me a funny look. 
"Huh!" she said. 
I met my radio friend again the other 

day. 
"Well, how's the radio frequency 

coming?" he asked. 
"Oh, so so," I said. "I prefer audio 

frequency on the local stuff. Radio 
works fine on distance, though. Noth ing 
like it." 

"I'll say it does. We get Atlanta and 
Schenectady all over the house these 
nights! Great stuff-radio freque ncy !" 

"It sure is," I agreed . 
We shook hands and parted. I 
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thought of his words, Atlanta and 
Schenectady all over the house. Radio 
frequency! How in heck did he do it? 

My wife and his wife got to talking 
yesterday. Said his wife: 

"He spent all Sunday making up 
some kind of a frequency thing and then 
threw it away . .. " 

"So did my husband," said my wife. 

As has been said, "radio frequency is 
great stuff." It made a liar out of my 
friend, nearly broke up my family, and 
shattered my faith in my own ability. 
Like prohibition, it is sweeping the 
country. But I wish to announce right 
here, that, no matter what is said in its 
favor, or how loud it brings Schenec
tady all over the house, I am a con
fi rmed audio-bootlegger and shall die 
with my tubes on. 

As for radio freque~cy, it works best 
with me on the third shelf of my bed
room closet and I don't care if Stein
metz and Armstrong both find it out! 
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A. C. Radio Motors and Generators 
By D. B. McGown 

I-f ere in the author describes in simple terms th e fundam ental principles of the design 
(.f the single-phase a.c. generator and motor, including the synchronous motor. The 
next installment will deal with induction and commutator motors. 

ALTERNATING current motors 
and generators are simpler and 

easier to construct than the direct cur
rent machines previously discussed. The 
simplest kind of a generator is the two
pole machine, with a rotor, called the 
armature, composed of a straight iron 
core, with ' a 'shaft through its center, 
which is supported on bearings. Two 
windings are placed on this core, one on 
either end, as shown in Fig. 1, and their 
ends connected to "slip rings," which 
lead the current generated to the outside 
circuit. 

Fig , 1. Two-pole mag7leto ge7lerator, with 
ar1llature pm'al/el, and at right a7lgles 

to field poles 

The current generated by a machine 
of this type is indicated graphically in 
Fig. 2, where we have the well known 
"sine curve," so called because the cur
rent varies directly as the logarithmic 
function, called the "sine" of the angle 
which the rotor conductors make with 
the magnetic field. Thus, this simple 
generator gives alternating current, i,e., 
current which reverses itself periodically, 
without any extraneous apparatus. 

Fig. 2. Si7le curve 

The production of direct current can 
be accomplished by combining the two 
slip rings into one, and separating it into 
two halves, insulated from each other. 
Therefore, although direct current is de
livered, the actual electricity generated 
would be alternating, and rectified, or 
changed in polarity so that the final 
action would appear as direct. It would 
not be a constant current, however, but 
would be "pulsating," or varying contin
uously, but in the same direction. A 
large number of poles on the machine 

would result in these pulses becoming 
overlapping, so we would have the direct 
current of commercial form, substan
tially direct, but usually with a "com
mutator ripple" superimposed thereon, 
which is true alternating current. 

The alternating current generator de
scribed above would be rather inefficient, 
for many reasons. In the first place, a 
magneto, or machine with permanent 
magnets, never has a very high density 
of flux across the ends of the poles. It 
would, therefore, require a large magnet 
to obtain very much power. This can 
be remedied by using electro-magnets 
w ith soft iron cores for the fields. It 
then becomes necessary to supply a di
rect current from some source to ener
gize, or as it is called "excite," the 
tields. Another very serious disadvan
tage would be the excessive speed neces
~aJ~ to 11l:l.\'e. the. mach\\\e. tQ Q\)ta\\\ a 
reasonably high frequency. Commercial 
frequencies are generally 25, 50 or 60 
cycles for lighting and power service. 
For radio work they run higher, 500 
cycles being the standard frequency for 
most ship-board installations, with in
termediate frequencies of 240, or 120 
cycles used in some cases. It is perfectly 
possible to drive a two-pole generator at 
speeds necessary to obtain the relatively 
low commercial power frequencies; 60 
cycles would require a speed of 3600 
rpm for the armature, and 25 cycles 
1500 rpm. If we wished the higher 
frequencies, however, we would have to 
attain the impossible speed of 30,000 
rpm for 500 cycles, and even for 120 
cycles a speed of 7200 rpm would be 
needed. 

This difficulty is simply remedied by 
increasing the number of poles. Gen
erators for power supply are usually 
driven from water power, or from 
steam, or internal combustion engines, 
and relatively low speeds are desirable, 
especially for water power drive. The 
immense 9000 kva water wheel driven 
machines at Keokuk, Iowa, -delive r 25 
cycles, and have 52 poles, but are rotated 
at the unusually low speed of 58 rpm. 
The rotor for this machine is 25 ft. in 
diameter, and weighs 116 tons. 

Radio generators are seldom directly 
driven by the prime mover, except in 
isolated plants, and so the flexibility of 
the driving motor is of great value. For 
example, the highest speed known to the 
writer, in a 500 cycle generator is 5000 
rpm, such a machine being the small ;i 
kva ' direct-connected machines used by 
the Navy and Signal Corps on pack sets. 
This is a 12-pole outfit, and, owing to 

its extremely small size, must operate at 
a higp. speed to get any kind of power 
output. Larger types operate at lower 
speeds, and have correspondingly larger 
numbers of poles, some typical speeds 
being 3333, 3000, 2500, and 2000 rpm, 
for 500 cycle machines, and 2400 rpm 
for 2+0 cycle generators. 

The 500 cycle generator mentioned is 
wound on cores built of punchings 
(laminae) of sheet iron, as shown in 
Fig. 3. Here the field, (stationary 

Fig, 3, Diagrammatic sketch showi7lg 12-pole 
si7lgle-phase field a7ld armature, the 

stator bei7lg assumed as the fields 

winding) is supplied with direct current 
from a small d.c. generator on the same 
shaft (the exciter) ; the alternating cur
rent is obtained from the rotary mem
ber, through slip rings, and thence led 
to the primary of the radio transformer. 

Generally, ei ther the rotor or stator 
may be used as the armature or field, de
pending on the design of the machine. 
In power work, especially in polyphase 
generators, it is almost the universal cus
tom to use the rotor as the field, and sup
ply it with direct current through slip 
nngs. This is due to the greater wind-

Fig. 4. 

ing space offered in the stator, the ease in 
winding, and also in the lack of moving 
contacts. For radio work the rotor is 
usually the armature-radio generators 
being all single phase, and having wound 
rotors, with slip rings. One notable 
type, however, which it is believed has 
never been used to any extent in power 
work is the "inductor alternator" (note 
this is not the induction alternator of 
the power field). In the inductor al
ternator we have a single coil, acting as 
the field coil, and a large number of 
coils, also stationary, acting as the 
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armature coils. The magnetic flux 
is varied by the rotation of a toothed 
armature, which latter has no windings 
of any kind. This variation of flux sets 
up a current in the armature windings, 
and supplies the alternating current de
sired. 

A simple single phase armature and 
field is shown in Fig. 4. Here we have 
the armature windings in slots ·in the 
stator, and electro-magnets rotated on 
a central drum, part of which is shown. 
There is but one field coil shown, in 
order not to confuse the drawing. This 
type of generator corresponds in general 
to the various types described previously, 
and, of course, gives (theoretically) the 
sine wave form of emf, shown in Fig. 2. 
Actually, this sine wave form may be 
distorted to give a narrow top, or cer
tain other irregularities in shape, de
pCl' ding on the actual shape of the pole 
picc( ~ .' This sine 'wave form shows 360 
eJ ectrical degrees, and corresponds to 
one complete revolution of the simple 
two-pole generator, which would be of 
course 360 degrees. 

In a radio set on shipboard we have 
practically nothing but 110 volt d.c., as 
described in previous articles. In land 
stations the use of d.c. is rare and 'al
ternating current is used almost exclu
sively. Usually this current is of 60 
cycles. 

It is difficult for any of the alternators 
to be fitted with commutators, which de
liver direct current, except at a greatly 
increased cost, a lowering of the effi
ciency, and considerably complicating 
the electrical and mechanical design. 
The usual practice is to use a separate 
scurce of d.c. supply for energizing the 
fields. On small machines, storage bat
teries could be used, for intermittent 
,, 'ork, but the general practice is to sup
ply a shunt wound generator, which 
performs no other duty. Generally this 
is mounted on an e'Xtension of the gen
erator shaft, and is rotated by the same 
driving power, although occasionally 
belt drive is used. Proper field rheo
stats are included in the circuit, so that 
the current in the fields can be varied 
at will. 

l\10st radio transmitters are supplied 
with d.c. drive, being used on ships, but 
when installed on land stations they 
must, of course, be fitted with external 
exciters, in the same manner as any ma
chine. A quite common, although in
efficient method, sometimes used is to 
take an ordinary d.c. driven a.c. output 
motor-generator and drive it externally. 
If rotated in the proper direction, the 
d.c. end wi!! act as a generator, and if 
driven at the normal speed will deliver 
about its ordinary operating voltage; 
this is then used to supply the field cir
cuit of the alternator, and operate any 
auxiliaries in the station, such as relay 
keys, clapper switches, and the like. 
This is a rather inefficient method, as 

can be easily seen, as the actual load 
from the driving source is nearly twice 
that required to operate the a.c. end 
alone, while the exciter on a normal 
machine would be a great deal smaller 
than the 3 hp motor, which, for ex
ample, is used to drive a 2 kw motor 
generator. 

If an alternator is supplied with cur
rent, of the proper voltage, frequency, 
and phase, instead of current being taken 
from it, we "viII find that the machine 
itself will continue to run, even if all 
external power to drive it is removed 
(assuming it is first brought up to 
speed) . In other words, it is acting as 
a negative current generator, to state its 
condition in those terms, or, in plain 
English, it is absorbing the current from 
the supply line, instead of delivering it. 
An analysis of this action will result in 
it being found that the machine is acting 
no longer as a generator, in the common 
sense of the word, but it has become a 
motor, i.e., a device for converting elec
trical energy into mechanical energy. If 
the speed of such ~ machine be measured 
it will be found to operate in syn
chronism with the supply line, i.e., its 
speed will depend on the frequency of 
this line, irrespective of its voltage, or 
current flowing therein, provided suffi
cient energy exists to prevent a drop of 
field strength below that necessary to 
keep the proper magnetizing current in 
the coils. If the power supply generator 
happens to speed up, due to some extra 
amount of power supplied, or if it hap
pens to slow down, due to a large load 
being taken from it, we will have the 
same variation in speed of the syn
chronous motor. Synchronous motors 
of this type are only applicable to large 
installations, as a rule, first because they 
are generally made in large sizes only, 
and secondly because they are extremely · 
difficult to start and bring up to speed. 
This factor usually limits its use, and as 
a rule it is used only in power house 
service where expert attendance is at 
hand at all times. In many power 
houses these motors drive direct con
nected shunt, or compound wound d.c. 
generators, and all that is necessary to 
bring them up to speed is to supply d.c., 
running the generator end as a motor, 
until it reaches the desired speed, when 
it is connected direct to the line, where 
it at once falls into step. Such a method 
of starting is absolutely essential in sin
gle phase machines, although in poly
phase types, with no load , and on a re
duced voltage (to cut down the ex
tremely large currents which would re
sult on full voltage) will start them
selves, provided the field circuit is 
opened. One of the greatest faults with 
synchronous motors is their tendency to 
"hunt," i.e., to vary their speed of rota
tion periodically throughout their rota
tion, which requires special means to 

counteract. 
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SUCCESSFUL TRANS - ATLAN
TIC RADIO TELEPHONY 

Telephone messages from H. B. 
Thayer, president, and John J. Carty, 
vice-president of the American Tele
phone & Telegraph Co. at New York 
City, were heard on J aImary 14th by 
G. Marconi and British engineers at 
New Southgate near London, England. 
Mr. Thayer and Mr. Carty spoke 
from their offices at 195 Broadway and 
used a telephone connected to the radio 
equipment at Rocky Point, Long Island, 
by a telephone circuit about 70 miles 
long. The distance from Rocky Point 
t(l New Southgate is about 3,400 miles. 

Sending apparatus may be set up in 
England in the near future to make pos
sible conversations by trans-oceanic ra
diophone, but months of research and 
development must elapse before the 
method can be brought.into commercial 
l'se. The demonstration was only inci
dental to a prolonged series of tests un
dertaken for the purpose of obtaining the 
accurate information upon which prac
ticable trans-oceanic telephony can even
tually be founded. 

The technical features of the com
munication as described in Elect~ical 
J;J7 odd involved a departure from pre
vious practice in two respects-the use 
(If 10-kw. power tubes and the elimin
ation of carner currents in transmission. 

In the ordinary transmission the voice 
current, so to speak, is carried along by 
a carrier current, which usually contains 
i).bout two-thirds the energy. The car
rier current is used to polarize the re
ceiver devices. If the carrier current is, 
say, 50,000 cycles, the voice current will 
fluctuate perhaps between 47,000 and 
5:2,000, which necessitates the use of 
quite a wide ether transmission band. 

In the new method twenty 10-kw. 
tubes are arranged with modulators and 
filters to radiate into the ether about 
100 kw., composed entirely of voice 
current. The modulating system is 
similar in principle to that used in wire 
t elephony and consists of balancing 
tubes against each other in such a way 
as to balance out the carrier frequency 
and radiate the voice current. 

Suppression of the carrier and one 
side band occurs directly after the speech 
currents come from the telephone line 
,,·hich brings them to the radio equip

ment. The line current modulates the 
output of a high-frequency oscillator by 
the balanced modulating equipment, 
which eliminates the carrier frequency. 
A filter is then used to suppress one side 
band, the other side band being applied 
to a multistage amplifier, the output of 
whose last stage is the 100-kw. power 
applied to the antenna. Thus the new 
method is improved so that a very nar-

C ontinlled on page 88 
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The Armstrong Super-Regenerative Circuit 
By T . N. Slocum 

For the amateur who has hesitated to tackle super-regeneration because of lack of 
information about constants, here are the results of the experience of one who has 
tned and succeeded. I-lis story gives full details as to construction and operation. 

FROM the beginning of wireless 
transmission of intelligence up to 

the present time, no one thing has cre
ated such widespread interest among the 
amateurs as the new Armstrong super
regenerative circuit; yet from the large 
number of inquiries regarding this cir
cuit, it is apparent that few have ob
tained results worth while. 

It is the intention of this article to 
present a detailed description of a set 
constructed by the writer that has given 
most excellent results; and if those who 
have tried and failed or those who are 
contemplating building a set will study 
this article carefully, they w ill get re
sults that are simply amazing. The 

Loo/, 

The ci rcuit about to be described is 
the easiest to construct and operate of 
any of the circuits for producing regen
eration. You will note that no filter 
ci rcuit is used or required as the ampli
fying transformer is connected into the 
plate circuit of the regenerator tube 
instead of the oscillator tube, which 
simplifies it very much, as the filter cir
cuit is harder to adjust and is the cause 
of many of the complaints and failures 
of those who have tried and given up. 

T he filter circuit, if used, wi ll give 
no better results, but if you wish to try 
it after you have mastered this circuit, 
you can do so by making a few changes 
in your connections, and inserting the 
fi lter, but my advice is to stay away 
from it, and let well enough alone, if 
you want to get real results, and avoid 
a lot of sleepless nights, in trying to 

turns to 1000 turns, or the primary of 
an audio frequency transformer or any 
ordinary telephone choke coil. L 5 may 
be a 1250 turn coil or two 1000 turn 
coils in series in place of the 1500 turn 
coil. All of the above substitute values 
have been used with very good results. 

Six condensers are used: C" .0005 
mfd. variable; Cz, .001 mfd. variable; 
Ca, .002 mfd. fixed; C., .001 mfd. 
variable; Co, .001 mfd. fixed; C G, .002 
mfd. fixed. 

C 2 and Ca are connected in parallel 
across coil L a, giving a total of .. 003 
mfd. with a .001 mfd. variation". " 'C. 
and C 5 are connected in parallel and 
then connected in series with coil L •. 
All of the fixed condensers must be mica 
insulated such as the Dubilier micadons, 
and not the paper insulated variety, as 
the oscillator circuit generates a voltage 

'-~I I I I I I III I I I I I I I III---+-------~ 
.23-Z = a6 or/Oak' 

Hook-up for Recei'Ver Using Armstl"Ong Super-Regenerati'Ve Circuit 

writer has received speech and music 
loud enough to be heard 100 feet from 
the instrument th r~ugh a "\i\T estinghouse 
Vocarola loudspeaker using a 4-ft. loop, 
from KFC, Seattle (900 miles), KGG 
and KGW-700 miles; KFAY, Med
ford, Oregon-400 miles; DN4 Den
ver; KZN, Salt Lake City; KFI and 
KHJ, Los Angeles. Also from a loop 
composed of 7 turns of wire laying flat 
on the top of an automobile, concerts 
from the Fairmont Hotel, KDN ; KUO, 
S. F. Examiner and Hale Bros., S. F. 
we re heard clearly a block from the 
au tomobile, whi le in San Jose, a distance 
of 50 miles from San Francisco. 

In constructing this set the writer 
suggests that the diagram be thoroughly 
studied before any attempt at assembly 
is started; then first mount the parts on 
:1 flat board and put it in operation this 
way, until you are perfectly familiar 
w ith it. You will find that when you 
<10 put it in a case, you will do a much 
neater and better job, and the chances 
are you will get quicker results. 

figure out why it don't work. As it is 
you w ill find this circuit about the livest 
thing you have gotten hold of and it will 
keep you guessing for some time to keep 
up with it, as the number of possible 
adjustments far exceeds the 57 varieties. 

Five inductances are used . The 
G ibl in Remler or honeycomb type are 
the best. L l is a 50 turn, L z-100 
turns, L 3-1250 turns, L .-250 turns, 
L 5-1500 turns. Note carefully that L l 
and L z are the only coils inductively 
coupled, and this coupling must be made 
variable as L l is the tuning inductance 
and L o the t ickler. All of the other 
three c;ils must be placed at right angles 
to each other and separated as much as 
possible to avoid any mutual induction. 
T hey should also be kept away from the 
transformers. An ordinary variocoupler 
can be substituted for coils L l and L z, 
but the rotor, or tickler, must lie re
\vou nd w ith 100 tu rns, L a may be a 
1500 turn in place of a 1250 or two 
1000 turn coils connected in series may 
be used. L . may be any coil from 250 

high enough to puncture any paper in
sulated condenser. They may last for a 
while, but the leakage across them will 
sound like all the stations in the count ry 
have turned loose at once, then, when 
they do puncture, you will spend hours 
trying to find out what is wrong; don't 
use them to begin with and avoid trou
ble. The variable condensers are another 
important item that can cause a lot of 
trouble if not right for the same reason 
a, mentioned regarding the fixed con
densers. The first condensers used by 
the writer had the plates spaced very 
close together. Dust particles would 
settle on the plates, and cause a brush 
discharge between them, and at times a 
con tinuous arc would take place if a 
high B battery voltage was used. This 
was remedied by installing Dayton vari
able condensers, as they had larger 
plates, and wider spacing between them, 
similar to a transmitting condenser. 

Most of the circuits described thus 
far have shown only one stage of ampli
fication. T he w riter uses two stages 
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with much better resu lts, as much 
greater distances can be covered; jacks 
can be installed to cut out one or both 
stages if desired. The transformers 
used should be of the same make and 
made to withstand heavy plate voltages. 
The transformers used were Jefferson 
and as high as 500 volts have been used 
"vithout any trouble whatever. In 
mounting the transformers they should 
be placed at right angles to each other, 
and away from the inductances. Across 
the primary of transformer T 1 the con
denser C6 is connected and acts as a by
pass for the radio frequ('ncy currents. 

If there is a slight contilluous howl 
heard all the time when both stages of 
amplification are used, this may be over
come by adding a fixed .005 mfd. con
denser across the secondary of T 2' 

The tubes used must be hard ampli
fying or power tu ~es, Most of the time 
I have used C30l tubes. Five watt 
power tubes give a little better results. 
The C30l or UV201 tube is recom
mended, as the little results gained by 
using power tubes do not warrant the 
add itional expense for tubes and B bat
teries. 

C or bias batteries of 4.5 volts are 
placed in series with the grid of each 
tube, with the negative side of the bat
tery connected to the grid. This is the 
zinc side of the battery. The small 
three-cell flashlight batteries are just 

right, the longest 'brass contact on the 
battery is usually connected to the nega
tive or zinc side; however, it is best to 
dig into the battery slightly to make 
sure, as absolvte failure will result if 
these batteries are connected wrong. 

The rheostats on the first hvo tubes 
should be of the vernier type as a very 
fine adjustment is necessary to get the 
best results. Any good make of plain 
rheostat can be used on the amplifier 
tubes A. 

The amount of amplification depends 
upon the voltage of the Band C bat
t('ries used, but no higher voltage than 
200 is necessary to give plenty of ampli
fication . Battery B 1 should be 86 volts 
and Bo 86 or 108 volts; the 86 volt 
size "'ill give plenty of amplification, 
sufficient to rattle the windows. B 1 

fu rnishes the plate voltage of the first 
two tubes Rand 0, and is somewhat 
critical. The full 86 volts may be too 
much for weak signals. The only way 
to find out is by changing to the differ
ent voltage taps 'llntil best resu lts are 
obtained. 

The voltage across the amplifier tubes 
i~ not so critical, but if a very high 
voltage is used, the voltage of C batteries 
will also have to be increased, but the 
'writer suggests that the voltages speci
fied above be used, as I feel sure you 
will not desire any greater amplification; 
in fact ear phones should not be used if 
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you value your ears; a loud speaker is 
a necessi ty. 

N ow, after you have assembled all 
the parts required , go over the diagram 
again carefully. Then proceed step by 
step to connect it up. After you have 
made a connection, check it against your 
diagram; be sure you are right; it may 
save you much trouble. 

Solder every joint and connection as 
you go along. It is important where 
wires are connected to transformers and 
condensers, solder to spades o·r lugs, and 
clamp these firmly under nuts, the same 
where wires are connected to under side 
of binding posts. I would advise sol
dering all wires directly to socket bind
ing posts, as these nuts often work loose 
and cause trouble. Do not use any so
called soldering paste or acid salt solu
tion for soldering flux as they are con
ductors and also cause .corrosion. The 
best soldering flux is rosin dissolved In 
alcohol to the consistency of syrup. If 
any of this should get on the wires or 
parts where it doesn't belong, it will do 
no harm, as the alcohol will evaporate, 
leaving the rosin which is non-corrosive 
and non-conductive. Shielding the set 
is not necessary, although no harm will 
be done if it is used. 

Almost any size loop will do for local 
broadcasting or it may even be used 
without a loop, but it is much 

Conti111fed on page 83 

COlTIparis on of V a CUUlTI T ube C h aracte ristics 
By Gerald M. Best 

These data should prove invaluable to the amateur who contemplates trying radio
frequency amplification as well as for those who wish to know of the ,'elative merits of 
various tubes for other purposes. If/itlt the large number of new tubes now on the 
market it becomes possible to select one whiclt will be best adapted for a given purpose. 

W'ITH the advent of a number of 
new vacuum tubes, for general 

public sale, it is becoming somewhat 
of a problem for radio fans to digest the 
information which the manufacturers 
furnish with their products, and to de
termine just exactly where each tube 

Filament 

will most appropriately fit into the cir
cuit he is using. With the idea of as
sembling this information in such a form 
that comparisons between tubes can 
easily be made, the table shown on this 
page has been prepared, the data having 

been obtained from the specifications fur
nished by the various manufacturers. 

In this table, reference is made to the 
illustrations, so that some idea of the 
mechanical construction of the tubes can 
be had, in case the reader is not familiar 
with their appearance. This is particu-

Normal Normal Plate Normal Plate Filament Output 
Code No. Manufacturer Current in . Filament Plate Current in Negative Grid Impedance Amplification Power in Use 

Amperes Voltage Voltage Mi lliamperes Voltage in Ohms Constant Watts 

0-300 a. E.Co. 1.0 5 18-25 0 .25 to 1.0 10.000 Detector 
C-301 a. E. Co. 1.0 5 45-100 1.0-5 .0 1.5-4 .5 21.000 to 14.000 6.5 Amplifier 
0-30 I-A a.E.Co. 0.25 5 25 as Det. l.2-8.0 l.5-9 17.000 to 8.000 8 Detector 

45-120 as Amp. Amplifier 
0-302 a . E.Co. 2 .35 7.5 350 45 22 4,000 7.5 5 Oscillator 

Amplifier 
0-303 a. E.Co. 6.50 10 1000 150 35 3,300 10 50 Oscillator 

Amplifier 
0-304 a. E. Co. 14 .75 11 2000 250 55 3,000 25 250 Oscillator 

Amplifier 
WD-11 Westinghouse 0.25 1.2 45 0.5 20,000 Detertor 

Amplifier 
215-A West. Elect. Co. 0.25 1.1 45 0.6 1.15 25,000 6.5 Detector 

Amplifier 
203-B West. Elect. Co. 1.10 2.5 20 as Det. 0.5-2 .0 1.5 20,000 to 10,000 6.5 Detect", 

45 as Amp. Amplifier 
216-A West. E lect. Co. 1.0 6 120 8 9 6,000 6 Amplifier 
20!l-A West. E lect. Co. 1.25 3 120 0 .7 1.5 60,000 30 Amplifier 
205-B West. Elect. Co. l.35 7 350 40 20 4,000 7 5 Oscillator 

Amplifier 
211-A Wesl. E lect. Co. 3.40 9.5 750 65 30 3,5000 12 50 Oscillator 

Amplifier 
212--A West. Elect. Co. 6.25 13 1500 130 60 6,000 16 250 Oscillator 

Amolifier 
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larly true of the Western Electric tubes 
used in their broadcast-stations, and the 
illustrations will give the reader a com
parison in size and characteristics be
tween the various tubes. The tubes are 
grouped according to their use, those 
intended for transmission or power am
plification being separated from those 
L~ed in reception and low power ampli
fication only. 

In order that the reader will not be 
confused by too many technical details, 
only those characteristics which are of 
general use are given. In the table, the 
filament current values given are those 
for normal operation, and in many cases 
the tube will still fu nction at lower cur
rent values than the rated normal figure. 

In the case of transmitting tubes, par
ticularly, the manufacturers recommend 
that the tubes be operated at the lowest 
voltage and fila!peot current that will 
give satisfactory output for the service 
desired. Careful observation of this 
feature will often result in greatly in
creased tube life. The filament voltage 
is measured across the terminals of the 
filament itself, and the voltage of the 
source of supply will have to be at least 
25 per cent higher in order to give satis-
factory regulation. . 

In several cases, the normal plate vol
tage is shown as variable, in which case 
the plate current, negative grid voltage 
and plate impedance is given for the 
minimum and maximum plate voltages. 
The normal plate current is given for 
the condition of normal filament cur
rent, plate voltage, and a value of nega-

212-A 211-A 

tive grid voltage such that the tube will 
operate on the proper section of its grid 
voltage-plate current curve. 

Under the column "Normal N egative 
Grid Voltage" the values indicate the 
magnitude of the C or "grid biasing bat
tery" which should be placed in series 
w ith the grid circuit, as' explained above, 
so that the tube will amplify without 
distortion. If the tube has no negative 
grid potential, the plate current will be 

C-303 

C-304 

C-302 

20S-B 216-A 
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a great deal higher in val ue, and the 
tube will not function without consider
able distortion, unless the input voltage 
is extremely low. The column headed 
"Plate-Filament Impedance" indicates 
the output impedance of the tube, and is 
valuable in enabling the proper selection 
of an inter-tube transformer or telephone 
receivers, to match the output impedance 
of the tube. This is one of the most 
important characteristics of the vacuum 
tube, and is generally the one about 
which the least is known. 

Some of the Western Electric tubes 
shown in the illustrations, and indicated 
in the table, are not sold except with 
apparatus manufactured by that com
pany. The 216-A tube is used in the 
lO-A loud speaking outfit, and cannot 
be purchased separately, except for re
lIewal purposes. The 209-A, 211-A and 
212-A tubes are used in radio broadcast 
transmitters and public address systems 
made by the Western Electric Company, 
and cannot be purchased separately for 
amateur or experimental use at this 
time. 

The 203-B tube is known to the pub
lic under the code number "VT- l " and 
stocks of these tubes have been released 
recently from surplus Army stores. The 
same is true of the 205-B, which is used 
under the code number "VT-2" in the 
Army, and "CW-936" in the Navy, and 
is availabje for general sale. The tubes 
manufactured by the General Electric 
Company are sold either by E. T. Cun
ingham, or the Radio Corporation of 
America, the code numbers given in the 
table being those used for the Cun
ningham types. 

C- 300 and C-301 C-301A 

209-A 203-B WD-1J 21S-A 
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An Efficient Broadcast Receiver 
By Six Zee J ay 

T !lese directions should enable the amateur constru ctor to make a single circuit tun er 
!iood for wavelengths up to 800 m eters. D etailed instructions are given for w inding 
a variometer inductance coil. 

T HE radio novice, who has just en· 
tered into the fascinating game of 

listening to concerts broad casted from 
the many broadcasting stations, usually 
desires to const ruct his own receiving 
apparatus, thereby saving nearly half. 
Besides a lot of pleasure is derived 
from const ructing your own set and see
ing it actuall y perform. In building or 
selecting a broad cast 1 eceiver there are 
severa l points that the experimente r 
must consider: 

First of these is its selectivity; that is, 
the ability of the set to "sift out" one 
station from another with a minimum 
amount of interference. The usual way 
to realize this is by the use of a three
circuit regenerative receiver, for selec-

Fiq. 1. Circuit Diaqram 

tivity is not very oft6l1 found in single
circuit receivers. A third adjustment is 
then necessary, which constitutes a slight 
disadvantage to the novice w hen tuning. 
Consequently a single-tuned circuit will 
best fit his requirements if it has a ce r
tain degree of selectiveness. 

Secono-Stability and ruggedness. 
Third- Simplicity of arrangement. 
Fourth-Ease of adjustment with 

least number of controls. 
Fifth-Effi ciency over a wide band of 

wavelengths. 
Sixth-Parts possessed by average ex

perimenter or can be purchased in any 
radio shop. 

Seventh-Sensitiveness that will com
pare favorably with factory-built instru
ments. 

N ow the reader will see that a ve ry 
efficient broadcast receiver will be the 
result if the points stated above are ob
se rved in his selection of an instrument 
or constructional data. 

With these points in mind, the author 
wishes to present to the readers of 
RADIO an efficient broadcast receive r 

that is easily constructed and will per
fo rm equally as well as any receiver on 
the market. 

F rom the circuit diagram in Fig. 1 it 
will be noted that the antenna induc
tance is in inductive relation to the vari
ometer in the plate circuit. By thus 
coupling the tuned plate circu it with 
the grid circuit, the radio-frequency 
present can be taken advantage of to in
crease strength of signals and incidently 
will add selectivity and allow the set to 
oscillate freely over a w ider range of 
wavelengths. 

A bakelite tube 3 Yz in. in diameter 
and 4Yz in. long will couple on to an 
ordinary wood ford:! variometer, similar 
to methods using the rotor of variometer 
as tertiary coil. This can be more 
clearly understood by referring to 
Fig. 2. 

J6r/ot??e7'"er 

/odvc/Q/7ce 

Fiq. 2. Coupler of Antenna and f/ariollleter 
Inductances 

Using No. 22 S.C.C. w ire, start the 
winding y,i in. from end of this tube, 
bringing out a tap at every eighth turn 
until a total of 80 turns have been 
wound on. C are should be taken to see 
that the wire is wound in the same di
rection as the variometer windings. 
This coil can be easil y fas tened to the 
variometer by means of two brass angles 
secured to the tube with ~ in. 6-32 ma
chine screws and to the variometer 
stator with small wood screws. 

Those who have no variometer will 
find the following method equally as 
efficient : 

Wind a 3-in. coupler ball full No. 24 
S.c.c. wire. If the reader has never 

5er/ t?s 
C'O.-7d<?/7Ser 

Co-'7/ro/ Co/7rro/ 

wound a coupler or variometer ball he 
will find that it is necessary to start the 
windings from the outside of each half 
and wind in, the ends then being thrust 
through small holes drilled at the center 
of ball and tw isted together on the in
side. The coupler ball usually comes 
drilled with two holes diametrically op
posite each other, that will give a tight 
fit on a quarter-inch round brass rod. 
So two pieces 1 ~ inches in length are 
necessary for shafts for the ball to rotate 
on. Do not insert these 'as yet. 

N ext procure a bakelite tube 3 Yz in. 
in diameter and 7 in. long. On the right 
hand end wind 50 turns of No. 24 
S.C.c. wire in the same direction as the 
windings on the coupler ball , leaving a 
space for the shafts in the center. See 
Fig. 3 . This is the stator wi nding of 

/naVC/c7,..,ce 

Fig. 3. A It ernati'Ve Method of Inductance 
Winding 

the variometer. Measuring y,i in. from 
this winding, wind on 80 turns of No. 
22 S.C.C. wire, bringing out a tap at 
every eighth turn . This is the antenna 
inductance. 

Next place the coupler ball in posi
tion , taking care to see that the windings 
of both the stator and rotor coincide. 
(This is important because if they do 
not, their mutual inductance will not 
change as their position is varied.) Fit 
the two brass rod shafts through two 
holes previously drilled diametrically op
posite each other in tube and into holes 
in coupler ball. Solder the start and 
finish of winding to their respective 
shafts, the shafts acting as connection 
termi nals. Connect the stator and rotor 
windings in series using "pig tail" con
nections to the rotor shafts. 

Continlted on page 86 

3d//e/.Y' 
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Fig. 4. Panel Layout 
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ProblelTIs Introduced by Radio Broadcasting 
B y Jer ome Sny der 

A fter a brief discussion of the tl'ouble caused by interference, th e author suggests the 
use of C. fV. transmitters and better receiving sets. In the latter connection he 
advocates the use of radio-frequency amplification as a means for preventing re-
rediation from a regenerative receiver. 

S INCE braadcasting has came into. 
vague, the amateur no. langeI' has 

the sale right to. the ether. In the aId 
days if there was interference the ama
teur usually was able to. eliminate it an 
his receiver, far he was skilled enaugh to. 
do. it. Or if the ether was jammed with 
any number af sparks, bath braad and 
sharp, why-the ether was just jammed, 
that's all there was to. it. They all had 
spark statians and each ane had a right 
to. use it, pravided, af caurse, cammercial 
traffic was nat , interfered with . Haw
ever in the case af braadcasting it is 
different. The peaple that are primarily 
interested in broadcasting are in the 
great majarity and they are nat particu
larly keen an hearing spark statians. 

These receivers, besides being inter
fered with by sparks, are being inter
fered with in anather way. They hear 
the weirdest sart af naises in their 
phanes, naises running up and dawn the 
scale. These naises are due to. the 
heteradyne effect that is praduced by the 
radia-frequency carrier wave af the 
braadcasting station being interfered 
with by radia-frequency ascillatians 
generated by regenerative receivers used 
by listeners who. are nat very skilled in 
their use. In trying to. abtain as much 
amplificatian as passible they increase 
their feed-back caupling to. such an ex
tent that ascillatians are praduced 
which, heteradyning with the carrier 
wave fram the braadcasting statian, pra
duce the beat nates with varying pitches 
which are generally heard in the receiver 
phanes. • 

The fi rst cause af interference is that 
due to. the spark statians ape rated by 
amateurs. Interference fram cammer
cial spark statians can nat here be can
sidered. This interference is due to. ane 
cause anly, namely broad tuning either af 
the transmitter, the receiver, ar bath. 
Suppase yau had a very sharply tuned 
transmitter and receiver, with a percen
tage selectivity, say af 2%. Thus at 
360 meters then, the receiver cauld dis
tinguish between statians having a dif
ference in wavelength af 7 meters. Ob
viausly then , if he were receiving braad
casting at 360 meters, he wauld nat be 
interfered with by statians transmitting 
at 200 meters ar 300 meters ar 340 
meters, far he cauld wark within a limit 
af 7 meters. 

If the transmitters ape rated by the 
amateurs had equally sharp tuning and 
gave an equally sharp resanance curve, 
it: wauld be quite evident that inter
ference wauld be neglible. If trans
mitters and receivers were sufficiently 

sharp in tuning to. eliminate all unde
SI rable signals, there wauld be no. inter
ference between amateurs and broad
cast listeners since their aperating wave
lengths are so. far apart. 

Actually, the receivers used by the 
navitiate are single circuit receivers 
having very broad tuning qualities. At 
ane setting af a particular tuner af this 
type the writer was able to. hear any 
statian between 200 and 600 meters. 
And the spark equipment used by same 
amateurs is still fram the year of ane, 
with a wave as flat as a plateau. As a 
result, even if the amateur is transmit
ting at 200 meters, there will be all the 
interference the devil himself wauld 
want to. create, and mare. Furthermare, 
it will aften be faund that same ama
teurs are nat transmitting at 200 meters, 
and like as nat they are abave 200 rather 
than belaw. This makes the prabability 
af interference still greater. 

Naw the remedy is abviausly, in this 
particular case, to. go. to. sharper tuning. 
Hawever, as far as the navitiate braad
cast listener is cancerned, this is aut af 
the quest ian. He will pasitively refuse 
to. plunk dawn a hundred belTies ar 
mare far a gaad selective tu ner. What's 
mare, yau can nat blame him. He is 
just beginning to. learn the game, and 
while the amateur who. has been at it 
far years and has learned the ins and 
auts af the game may be willing to. do. 
it, yau can nat expect the newcamer, who. 
daesn't knaw a henry fram a hale in the 
graund, to. do. it. 

The remedy then is far the transmit
ting amateur to. do. twa things. First 
get a wave meter by haak ar craak and 
tune his outgaing ·wave. See that it is 
200 meters ar less- nat mare. The 
farther away yau are fram 360 meters 
the less chance there will be far inter
ference. Secandly, get up to. date. The 
day af spark sets is aver. In the last twa 
years there have been scrapped mare 
spark sets than yau dreamed cauld exist. 
The reasan is that C. W . transmitters 
are superiar in every way, give sharp 
tuning qualities which help eliminate 
interference, and far the same pawer 
will carry several times as far as yaur 
absalete spark set can carry. The ama
teur is always improving his receiving 
equipment. Yau read abaut him adding 
this 0.1' that to. his receiver, getting a 
twenty-stage amplifier, changing his re
ceiver to. the new Reinartz circuit, etc. 
Stap making changes an yaur receiver, 
and make a few changes an yaur trans
mitter. Scrap that aId rock crusher af 
a spark cail and put in a five-watt tube 

transmitter. The writer knaws the 
beauty af the SOO-cycle nate that cames 
fram a real gaad quenched gap. He has 
warked with a quenched gap far a num
ber af years. But the signs af the times 
are away fram sparks af all kinds. 
The writer also. knaws ops who. used to. 
wark with a crystal they wauld nat 
give away far anything. But that is no. 
reasan why they shauld keep an receiv
ing with a crystal taday. As a matter 
af fact they dan't, they use tubes. The 
same with yau fellaws that seem to. feel 
sentimentally inclined tawards yaur 
spark sets. They are getting aut af date, 
do. nat give the results that C. W. daes, 
and do. give mare interference than C. 
\V. Scrap yaur spark equipment, sub
stitute gaad C. W. apparatus, and part 
af yaur interference prablem with the 
braadcast listeners \-"ill be elimin~ted . 

The next prablem is that af elimin
ating the interference caused by radi
atian fram regenerative receivers. Of 
caurse ane methad is to. prevent regen
erative receivers fram ascillating into. the 
antenna by nat using tao. much feed
back caupling. In single circuit regener
ative receivers nat emplaying rlf ampli
fiers this is the anly way. This invalves 
teaching the aperatar to. use his receiver 
properly, to. regenerate up to. the paint 
af ascillatian and nat beyand. This is 
entirely a prablem in educating the 
newcamer to. use his apparatus praperly 
and efficiently and is up to. the variaus 
radio. jaurnals and periadicals. In re
ceiving braadcasting an a regenerative 
receiver there is no. reasan why ascilla
tians shauld be develaped. As a matter 
af fact the braadcasting will be spailed 
and the nate mushy if ascillatians fram 
the receiver interfere. Best results will 
be abtained if the regeneratian is effected 
up to. the paint af ascillatian and nat 
beyand. 

Hawever, there are certain methads 
af aperating sets which prevent the as
cill atians fram a regenerative receiver 
fram getting into. the anten.na and there
fare being radiated from the antenna. 
These methads will naw be taken up in 
detail. 

The fallawing remarks will nat apply, 
af caurse, to. nan-regenerative receivers. 
A nan-regenerative receiver cannat as
cillate, hence will nat praduce the in
terference under discussian. A gaad 
nan-regenerative receiver with amplifi
catian will praduce very excellent re
sults far braadcast receptian. 

Hawever, the regenerative receiver 
has its advantages and it is therefare in 
great favar. The fallawing methad is 
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a sure means for preventing the oscilla
tions from a regenerative receiver from 
being radiated from the antenna, and 
hence from producing interference. Con
sider Fig. 1, which is a standard single 
circuit regenerative receiver. This type 
of receiver radiates very strong oscilla
tions and produces the maximum of in
terference, and the reason for this is that 
the oscillations are generated right in the 
antenna circuit. A two-circuit receiver 
such as shown in Fig. 2 will radiate 

Fig. 1. Standard Single Circuit Regenerati'lJe 
Hook-up 

oscillations also, but more feebly. The 
reason for this is that the oscillatioos are 
generated in the circuit containing toil 
L2 and are passed by induction to the 
antenna, thus being weakened. Fur
thermore, if the receiver is a well de
signed one, it will be designed so that 
the transfer of energy takes place most 
efficiently from antenna to coil L2 (since 
this is the direction for received energy). 
Since the regenerative oscillations are 
passed in the reverse direction, namely 
L. to an antenna, the tranfer is less ef
fi~ient and hence oscillations due to re
generation are radiated feebly. 

Fig. 2. Two-Circuit Recei'lJer 

Thus the first remedy is, if possible, 
to use two circuit regenerative tuners in 
preference to single circuit tuners. How
ever, even in this case the oscillations are 
radiated feebly, and therefore result in 
bad interference. The problem then is, 
if regeneration must be had, to confine 
the regenerative oscillations to a circuit 
removed from the antenna a'nd to pre
vent them from passing to the antenna. 
This can be positively accomplished by 
the use of radio-frequency amplification, 
one-stage being sufficient. The method 
for doing this is shown in Fig. 3. This 

circuit shows the' single circuit tuner, 
namely the antenna circuit, feeding di
rectly into the grid of the d. amplifier 
tube. The oscillations are amplified in 
the tube and passed through the d. 
transformer T, to the grid of the detec
tor tube in which the oscillations are 
rectified and detected. However, by 
means of the tickler coil L in the plate 
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1000, the members of the club being all 
over Denmark. The aim of the club is, 
first of all, to have the law of 1907 for
bidding the use of amateur wireless ap
paratus repealed and thereafter to ar
range organized broadcasting according 
to the American standard. 

It appears, notwithstanding this law, 
that many hundred amateurs in this 

IJeI_ 
rv,be 

• Fig. J. R. F. A1llplifier with Single Circuit Tuner 

circuit of the detector tube, regeneration 
is also effected. N ow the oscillations re
sulting from this regeneration can never 
reach the antenna and will therefore 
never be radiated to cause interference. 

The reason for this is as follows. Os
cillations are generated by the action of 
the tickler coil, in the circuit comprising 
L 3 C. In order to reach the antenna 
they must be induced in coil L2 pass 
backwards through the rJ. amplifier 
tube into the antenna. Now these os
cillations can be induced in coil L 2 , but 
they cannot pass backwards through the 
r.f. amplifier tube because of the unidi
rectional characteristics of the tube. 
Currents in a vacuum tube can only 
pass from filament to grid to plate, but, 
never from plate to grid to filament, as 
the oscilliltions would have to pass in 
order to get to the antenna. Thus it is 
evident that oscillations from this type 
of regenerative circuit are blocked and 
can never get to the antenna to work 
their harmful effects on other receivers. 

The circuits here given are for tickler 
feed-back regeneration. The particular 
type of regeneration used makes no dif
ference, the above method applying to 
any type of regeneration used, so long 
as the regeneration is effected in the de
tector circuit after the d. amplification. 
Thus it will apply also to the grid and 
plate variometer circuits and to the 
vVeagant X-circuit method. If this 
simple means is utilized the user will 
find that he will not only get most ex
cellent results but that no interference 
will be created. 

AMATEUR RADIO IN 
DENMARK 

Increased interest has been shown in 
r(ldio at Copenhagen. The two local 
radio clubs have combined and the mem
bership of the new club is estimated at 

country have already constructed wire
less receiving apparatus or purchased 
them from foreign countries and in the 
event that this law is repealed or modi
fied, interest in radio activities through
out the country will increase enor
mously. 

The air traffic commission has decided 
that wireless telephone apparatus must 
be installed in . all aeroplanes, such in
stallation being made obligatory. In 
another month it is also expected that 
wireless telephone connection will be 
established between Copenhagen and 
the Island of Bornholm. 

A radio exhibition was held at Copen
hagen in November. Exhibitions of ap
paratus from all dealers in this line were 
displayed. German and Danish equip
ment predominated while there was a 
fair showing of American and French 
equipment and some British apparatus. 
The German and American equipment 
appeared to be the best, being more com
pact and more efficiently constructed. 
The Danish apparatus, on the other 
hand, while undoubtedly practical, was 
of a more bulky appeatance. Accessories 
such as amplifiers and enlargers were 
mostly of American manufacture. An
other feature of the exhibition was the 
display of hundreds of amateur wireless 
outfits constructed by young boys and 
youths; hundreds of such outfits were 
entered in competition. Some of these 
amateur receiving outfits were as small 
as an ordinary match box and could be 
;:arried conveniently in one's pocket. 

The object of the exhibition was, of 
('ourse, to stimulate interest in the wire
less telephone with the hope that the 
public would be aroused sufficiently to 
protest for the bringing about of the 
repeal or modification of the present laws 
prohibiting the use of amateur wireless 
apparatus in Denmark. 
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NEWS OF THE BROADCASTERS 
K PO, the new 500-watt Western Electric 

transmitter of Hale Bros., San Fran
cisco, came on the air officially on Jan. 16th 
with a program that was heard in every 
part of the United States, many points in 
Canada, in H awaii, and even in Samoa. An 
amusing and interesting incident in showing 
the range of the station was the response to 
Mayor James Rolph's invitation to telegraph 
him "collect" as to the reception of his ad
dress. As a result he received a bunch of 
messages that, a t last reports, cost him over 
$6,000 in telegraph charges. 

KPO broadcasts on a 400 meter w ave
length as a Class B station from 8 to 10 P.M. 
on T uesday, T hursday and Saturday. Broad
casting is also done dai ly except Sunday be
tween 1 and 1 :30 P.M. and on Sund ay be
tween 11 A.M. and 12 :30 P.M. The station 
is operated under the direction of E. J. 
Martineau. 

T his station represents the vis ion and 
public sp irit of Hale Bros. in se rving the 
radio public. It is planned that high g rade 
music and entertainment only will be broad
cast during the evening hou rs. 

.. 

125-Ft. Towers for KPO A erial 

BROADCASTING WITH 
"WIRED WIRELESS" 

KPO Broadcast Room 

The demonstration of a new and 
unique method of communicating and 
broadcasting over electric light and 
power lines, by means of General 
Squier's system of "wired wireless," at 

The transmitter is the standard' Western 
Electric equipment that has frequently been 
described in these columns. In addition, two 
speech amplifiers have been ordered for in
stallation at local hotels, theaters or cafes 
where orchestral music or speeches can be 
broadcast. A special microphone is being 
install ed to rep roduce the music of the mag
nificent organ which is to be used in con
junction with the radio church services con
d ucted from this station. 

T he aerial is of the "T" type, four wires 
sp read 6 ft. apart and 114 ft. long. It is 
supported by two 125-ft. steel towers erected 
by the Pacific Coast Steel Co. on the roof 
of the Hale Bros building. This g ives a 
height of 220 ft. above the st reet. The sta
tion is on the sixth floor of the building and 
includes a reception room, studio, instrument 
room and power room. 

The studio is 21 x 22 ft. and is con
structed so that no echoes wi ll mar the quality 
of music. The instrument room houses the 
power panel, instrument panel, speech input 
panel and charging panel. In the power 
room is a 5% h.p. d.c. motor dri ving a 2kw. 
1600-volt generator supplying plate current 
and a 30-amp. 16-volt generator supplying 
current for the fi laments and for exciting the 
larger generator. 

C onfi'lll ted 0 1£ page 87 

KGW, the Radiophone Station of "The Oregonian," Portland, a 500 IValt, fV estern Electric 
Set. R eports of its reception /w'Ve been recei'Ved from 30 States, Fi'Ve Oanadian Pro'Vinces, 
Hawaiian Islands, and Rem ote Parts ,oj Alaska. " 
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LETTERS TO THE 
Antenna Ins~llation 

Sir: RADIO for February, 1923, at page 
23, carries an article by Francis J. And rews, 
on antenna construction, in which is stated: 
"Figs. 1 and 2 illustrate the proper method 
of insulating an antenna." Had the author 
sa id usual method, the statement would have 
been more nearly correct. 

It is the principal business of an engineer 
to specify construction methods that will 
make most economical use of his materials, 
all things considered; oth erwi se, capital 
charges often wipe out operating profits. 

Fig. 1 is reproduced berein for reference. 

London, Manchester, Birmingham, Newcastle, 
etc., and excellent programs are transmitted. 
As they are less than 100 miles apart and 
cover the whole of England, very powerful 
sets are not required for reception. For in
stance London has a population of eight mil 
lion. For ordinary reception a crystal set is 
all that is required. 

I think the following is a world 's record. 
The London Star is transmI ttIng opera, 
from England's premier opera house (Covent 
Garden Theatre), London. The actual per
formance is transmitted and it is as clear as 
if it ,vas at the "Co's" o,",vn studios. Not 

'('{OO dEN S PRUID£flS 

Fig. 1. Inverted "L" 1/ erial 

It shows the conventional method of insulat
ing a 4-wire antenna. Seven insulators are 
used, in a se ries-mult iple connection; i.e., a 
multiple of four, in series with a multiple 
of two, in series with one. Assuming that 
all four wires are connected electrically and 
hence are at the same potential, and assum
ing that the insulators are alike, let us com
pute the total resistance between live wi res 
and halliard. 

Call the resistance of each insulator a ohms; 
then the joint resistance of the four in mul
tiple will be al4 ohms; of the two in multi- • 
pie, al 2 ohms, and of' the one, a ohms; and 
the combined resistance of the string of 7 
will be al 4 + al 2 + a = 7al4 ohms, or 
1·~ times one insulator. It is easy to see 
that if two insulators in series had been put 
ill the position of the single insulator, (See 
Fig. 2), the insulation resistance would have 
been 2a ohms, which is 1+ per cent g reater 
than that given by the seven insulators ar
ranged as in Fig. 1, and the cost of ten in
sulators would have been saved; an item of 
no small importance to many a young ex
perimenter. 

Put all the insulation in the main lead next 
the part that is connected to ground. 

The trouble with most of the present-day 
radio engineering (for amateurs) is too 
much "hay ,wire" guessing and too little en
gineering thinking, even by the self-styled 
"Radio Engineer. A. H. BABCOCK. 
San Francisco. 

Radio In Great Britain 
Sir: I read with interest an article in your 

December magazine on "Radio in Great 
Britain." The information it contained, 
though correct six months ago, is certainly 
not correct now. In fact, I believe, the Lon
don broadcasting station, 2LO, holds the 
record for broadcasting achie,·ements. 

This is briefly what has occurred rt"Cently: 
A British broadcasting company has been 

formed and established stations in various 
big towns in the United Kingdom, notably 
only do you hear the opera, but the applause 
at the end of the acts and the gene ral noise 
of the audience. Of course opera will be 
sent alit every evening until the season is 
finished. 

We are quite accustomed to the uSllal 
news, market reports, weather reports, chil
dren's stories, orchestral music, concerts, etc., 
etc. The Prince of \Vales has broadcasted a 
speech. At present the times of broadcasting 
are from 5 P.M. until somewhere between 
10 :45 P. M. and 12 o'clock. 

Amateurs are very keen in picking up 
American broadcasts. The station usually 
heard is Newark ~V JZ and has been heard 
on 3-valve sets and upwards. The other 
day it was picked up with a seven-valve set 
with a frame aerial indoors. 

There is rea lly very little restriction with 
regard to radio. A government's license 
costs roughly two dolbrs (10/) , of which 
one dollar goes to the B.B.C. and the rest to 
the State, and is renewable annually. A 
small royalty is also payable on each set sold, 
which has to be stamped with the B.B.C. 
stamp. The roya lty, of course, goes to the 
B.B.C. towards the cost of broadcasting. 

A thing that su rpri ses me is the low re
sistance of you r headphones. Here 4,000 
and 8,000 ohm phones are in general use. 
Anything of lower resistance is considered 
unsuitable. 

Your magazine is undoubtedly great, and, 
although just a few miles away, I'm a regu-
lar reader. Yours faithfully, 
(London, England.) E. JACKSON. 

Variometer in Plate Circuit 
Sir: I wish to call attention to the circuit 

arrangement in an article in your January 
1923 Issue, entitled "A Portable Radio Re
ceiver" by D. B. McGown. A variometer is 
employed in the plate circuit to provide re-
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generation. \Vhen tuning on the first of the 
secondary inductance taps this variometer is 
not inductively coupled to the grid circuit, 
but is used to tune the plate circuit, thus pro
viding capacity feed-back; w hile on the re
maining taps it acts as a tickler coil. 

I hea rtily agree with Mr. McGown that 
this is an excellent arrangement, and it may 
be interesting to your readers to kn ow tha 
it has been used for two years that th, 
writer is aware of on sets manufactured b) 
th e Colin B. Kennedy Company. The cir' 
cuit shown in Fig. 3 of the article in questior 
i, nearly identical with that of the Kenned) 
typ e 220 receiver. B. F. McNAMEE. 
St. Louis, Mo. 

Crystal Improvement 
Sir: I read the article in the December 

issue on Alfred Crossley and the Spiderweb 
rotor with much interest, as I have been 
working for the past fOl1'r months on a coil 
of this type to use w ith the crystal set, and 
have finally secured volume and clea rness. 
My coi l is much larger than any other that 
I have heard of, and wound to be finally 
used with the tube set, and in the place of 
using one spider I am using two, winding 
with three sizes of wire, the idea being te 
get both volume and sharpness in smallest 
space. 

The coi l and spider on this set are very 
easily constructed. I have used 5 take-off! 
Ull the coil to allow me to tune out the high· 
power sta tion at Key Port, which is only 9 
miles from me, so it gives me very little 
trouble. I find this outfit much more sensi· 
ti ve than the old straight coil, and the ad· 
justment very close, and as soon as I have 
more time and funds to spare will finish my 
experiment with the tube, for I believe that 
with the Peanut or \VD11 it will take all 
the sending stations in the U.S. 

Now a word about crysta ls on a shunted 
set. I had lots of trouble a t first to get the 
voice and music-wireless was easy-and I 
knew that I had good crystals, for I had 
fine success before, an'd until I secured a v'ery 
thin crystal not over )Is-inch thick did I gel 
good results. A crystal that is too thick will 
not vibrate and allow the voice to pass 
through, so today I am using the thinesl 
crysta l that I can get and am getting fine 
I".esu lts. I am 15 miles from Seattle and 
using only a single phone of 1000 ohms and 
most of the time I can get the music with 
the phone one inch from the ear. 
Fort Orchard, Wash. E. D. COSPER. 

U . S. BUREAU OF STANDARDS 
CIRCULARS 

Letter Circular 51 from the U. S. Bureau 
of Standards, \Vashington, D. C., gives a list 
of the more important U. S. patents covering 
the materials and methods of manufacture 
of insulating materials. Letter Circular 49 
describes the construction and operation of a 
sim ple audio frequency amplifier unit. No. 
40 lists the radio publications of the Bureau. 
No. 50 gives bibliography on tests, properties 
and uses of electrical insulating material s. 

RADIO TRADE NOTES 
A helpful idea for the amateur radio 

builder is offered by the H. Earle Wright 
Radio College of San Francisco, who are 
prepared to furnish a course of instruction on 
the fundamentals of radio, including the parts 
to construct a three-stage audio-frequency 
amplifier set complete with tuner. The stu
dent is taught to build this set under compe
tent supervision and at the same time re
ceives a course of instruction in operation. 
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WITH THE AMATEUR OPERATORS 
DX AT 6XAD 

By MAJOR LAWRENCE MOlT 

(Signal Corps-ORC-USA) 

I
N presenting, for the encouragement of 
others, my DX from Catalina Island, off 
the coast of So. California-for latter 

December, '22, and J alluary, '23-1 would 
like to call attention to the foll owi ng matter : 

I have been in receipt of a great many 
Ittters, from fellow-operators all over the U.S., 
who have mistaken the meaning of my 
former DX lists. That is to say: they could 
not understand, for some reason, whether the 
publication of th eir call letters meant that 
they had heard me-or: that I had heard 
them! I had thought that the matter was 
clear! 

Let me say, therefore, that ALL stations 
that I have actua ll y WORKED are so 
marked, ei ther by being bracketted, or by 
having the letter w a fter the call. Stations 
NOT so marked have REPORTED HEAR
ING MY SIGNALS! 

The receiving apparata at 6XAD is ex
tremely sensiti ve, and I hear litera lly hun
dreds of DX stations! But were I to attem pt 
to list them all severa l pages of RADIO 
would contain nothing else! Obviously this 
is impossible! Nor, unfortunately, have I the 
time to write to all the stations- DX- that 
I hear, as, shou ld I do so, I should have no 
time for anyth ing else! Also obviously out 
of the question! 

If a station owner writes and ASKS if I 
heard him, I take great pleasure in answering 
his query, but tha t is as far as I can go! 

A phenomenon, in the way of receiving, has 
been reported to me by Mr. John Haley, 11"
Haywa rd Place, " ra llington, N. J., under 
date of Jan. 7th, th at is worth publicity! He 
writes: "lIeard your IC\V very QSA Satur
day morning; at 4:33 EST. \Vas using Rein
a rtz tun er and I-step. The peculiar thing 
about it was Ihal my aerial was on the snow 
having been blow1l dow1l by the heavy mow: 
SlCr11l ••• •••• " 

A rathe~ re.ma.rkable fea t of reception, to 
my way 0 thlnklllg! I would a lso have it 
noted that, in all my DX work, I have used 
DETECTOR only, finding any steps of am
plification entirely unnecessary-even when 
working 2's and 3's! 

The list: 
lAAC (detector only), lCBJ, IGV, IMO, 

IRO (Vy QSA ), tRD, ICOH, lCTX (QSA 
on detector only), IBNT, IBSZ, lCMP, 
lRO, IGV. 

John Haley, Wallington, N. ]. (receiver 
only); E. H. Stoffiet, Ridgefield Park, N. ]. 
(receiver only); M. H ei n, Westchester N. 
Y. - (receiver onl y); 2COR (N.Y.City)' de
tector on ly, 2BG, 2BSC, 2BFX, 2AXH (Vy 
QSA), 2CMJ, 2BSC, 2COR, (2EL) 2XK 
2BG, (2FP). ' , 

3AMX, Can. 3ST, 3APR, 3BVC, (3ARO), 
3APV, 3ALX, (3CAN), 3LR (heard 6XAD 
three times on Thanksgiving Day between 
3 a.nd 5 P.M-EST -hence-full daylight
copIed mags), (31'0), 3BNU, 3PZ, H. 
Resch, Bayonne, N. ]., (Can 3DH), 3BVC. 

L. Stoll enwerk, Birmingham, Ala.; 4HN 
(Miama, Fla), (+Efn, 4LP, 4LW, 4KL. 

5ZAS, (5T]), (5ABB), 5AER, (5IQ), 
(5XA]). 

6's too numerous. 
(7ZU), (70M), (7ZS), 7RI. 
(SVY), (SAJX), (SCGX), (8BVR), 

(SALe), (SLT), (SBOV), (SBXX), (SJJ), 
gCCS, (SCOO), SA DZ, SBRL, SBKS, 
(SASC), (SYN), (SCYU), (SER), (SMDG), 
(SCAA), (SAnG), (SBO), (SEEO), (SDV), 
(SNB), (&BY), John Wi le, Wooster, 
Ohio, SABX, SADG, SAEB, SAOH, 
SANB, SAWN, SAKI, 8BEI, 8BIN, SBNZ, 

8BSF, SCED, SCKV, SCOO, SCRZ, SCQX, 
8EV, SBW, SKW, SON, 8BOE, 8AVD, 
SBBE. 

(9CCM), (9DKQ), (9BLY), (9DUG), 
(9AAP), (9QF), (Can. 9AL), (9DLF), 
(90X), (9KP), (9ZT), (Can. 9BX), 
(9DUG), 9BTA, 9AWS, 9BZO, 9BMN, 
9BLT, 9CPY, 9CUO, 9HK, 9PS, (9BKJ) , 
P. Caramello, Omaha, Neb., 9DMA. 

Canadian-:-C. H. Starr, St. Catherines, 
Ontario, (9BP, Prince Rupert, B. C.) 

At 1:07 A. M. Februa ry 1st, 6XAD got into 
communication with 2FP, without any pre-ar
rangements, and worked the Brooklyn, N. Y., 
station for an hour, with the greatest of ease. 
2FP was so QSA at 6XAD that on the W'E
loud-speaker his signals- 500 cycle note
cou ld be read all over the house. His 60 
cycle note was al so QSA, but not quite as 
good. No "repeats" in the conversation were 
required, communication being carried on as 
though it were local. 

S. P. Dalton, 6KY, is at 6XAD for the 
purpose of installing my two 500-watt Bri
tish tubes, with which effectual communica
tion with The Wireless Amalgamated, of 
Sydney, Australia, is fully expected. 

I shou ld also like to mention that from 
1:44 A. M. to 2:35 A. M. PCT, on January 
31st, I worked 2EL-H. H. Carman, Free
port, Long Island, N. Y.-as though he were 
a loca l. As a matter of fact he was more 
QSA than many •.•• locals!! On my W-E 
loud -speaker I could read him 500 ft. from 
the horn-out of the house, and across two 
st reets! He is using 3-50 watt Radio Cor
poration tubes. I have worked him before 
but not with such marked success as on th; 
date mentioned. It is a lso worth noting that 
on the night of Jan. 30th-31st I effectua lly 
worked: (whole lisl ), 2EL, 3CAN, 5KP, 
6APL, SBOZ, 9BP (Can), 9AVZ, 9BVY, 
9BTT, 9BKK and 9CKS. 

Had it not been for some big arc that 
" tested" nearly ALL ni~ht, I should' have 
been able to work ALL Districts, as I hea rd 
severe.a l l's-and that which I think was 4JY 
-calllllg me, but I could do nothing with 
them, because of arc QRM. I was so busy 
that I failed to answer some 7's too--worse 
luck!-until too late-or earl y?':""in the A. 
M.! But I was heard in Every District dur
ing one night's effort! 

LOS ANGELES - "QSO"- NEW 
YORK-DIRECT 
By HOWARD C. SEEFRED 

~Thile " QRX'ing" for eastern amateur 
"sigs" on a cold and chi ll y morning with 
the star~ shining brightly in a clear sky and 
not a b,t of " QRN" to be heard in the air 
my sta tion 6EA estahl ished direct com11l1l1lica~ 
tio1l with sta tion 2FP of Brooklyn New York 
approx im ately three thousand 'miles fro~ 
Los Angeles, on January 15th, from 12:50 to 
2:1? A.M.-Pac ific Standard time. Both 
statIOns repo rted "QSA" sigs and didn't have 
much difli,cul ty in reading each other except 
towa rd s the last on account of "QSS" and 
" QRM"-buzz from leaky high tension line 
nea rby. 
" Station 2FP sent a greeting msq as follows: 

Nr. 1 fm 2FP. To 6EA Los Angeles. 
Greetings fm Bklyn. Sig. Hewitt." 

T his msg. was rec'd at 12 :59 A.M.-P.S.T. 
at 6EA. I immediate ly answered w ith the 
following reply: 
"Nr. 1 fm 6EA. To 2FP, Bklyn, N. Y. 

Greetings fm Los Angeles. Sig. Seefred." 
2FP OK'ed this msg. at 1 :05 A.M.-P.S.T. 
Both sta tions asked each other to w rite and 

also "chewed the rag" concerning the com
mu nication, etc. T he commun ication lasted 
over one hour. This breaks all my former 
" QSO" records. 

This commun ication was wi tn essed and 
overheard by 6XK, 6KA and 6BVG of this 
city; al so heard and reported by mail by 
IBKQ of vVorcester, Mass., 6XR; P aul F. 
J ohnson of Pasadena, Calif., and W. J. 
Roche, mgr. of the Ship Owners Radio Serv
ice, Inc., at San Francisco, Calif. 

Transmitter at 6EA is a SO-watt trans
mitter with synchronous rectifier-about 1300 
\'olts on plate (home-made plate supply 
transformer), reversed feed -back circuit, 170 
mills; radia tion is 4.5 to 4.6 amps. T.C., 
using a 9-wire counterpoise. No filter con
denser or R.F. and A. F. chokes are used. 
, I understand that 2FP has a 250-watt tube 

w ith 500 cycles on plate, 6000 volts and 6 'or 
more amps T.C. 

During December and January my C. W. 
sigs have been reported by mail and verified 
by log book as heard by the following: IBKQ 
of Worcester, Mass.; lCMK of Holyoke, 
Mass.; 2XZ of New York Ci ty; 2B IR of 
Nutley, N. ].; 3ARO pf Washington, D. C.; 
4,EB of Palmetto, Ga., etc. 

Antenna at 6EA is 45 and 52 ft. high-
45 ft. long on 16-ft. spreaders; 4 wires- 7 
stran?s of No. 22 copper, "L" type, 55-ft. 
lead-Ill, or 100 ft. total length; counterpoise-
9 wires, ditto copper, 60 ft. long and 10 ft. 
above g round. Same is 23 ft. wide one end 
and 14 ft. at other end. The DX work 
is.n't anything wonderful as compared to the 
11Igh-powered C. W. amateur stations that 
reach out to Europe or nearly across the 
Pacific ocean, bu t just to show what station 
6EA has done with "A pi le of Ju nk" and to 
boos~ the West Coast in DX. I am 01lly 
maklllg records for 11Iyself w hile I am in the 
amateur radio game. All my reports heard 
by on my sigs are all verified by my log
book. 

NEWS OF THE RADIO CLUBS 
Mystic Order of Owls 

The Mystic Order of Owls has been or
ganized at Fort Dodge, Iowa, by C. S. Tun
wa ll, 9UL; C. D. Minogue, 9DAH; C. W. 
Ten nar:t, 9BSW; A. H. Ca rlson, 9BLZ; W. 
G. DaVIS, 9AXA, L.P. Aldrich, 9DAJ. and W. 
D. Royer, WEAB. This organization was 
formed for the improvement of radio commu
nication through the use of C. ,V. and ICW 
tra~smitters o~ ly and a general working 
peflod to begIn after 12 o'clock midnight 
Meetings ca ll ed by the Grea t Owl for Mon~ 
day nigh t of each week. A ll the present 
members of the Order are dyed-i n-the-wool 
operators and extend a cordial invitation to 
other Amateur C. vV. Operators to affi liate 
with them. 

THE MIL WAUKEE AMA
TEURS' RADIO CLUB 

The Milwaukee Amateurs' Radio Club 
which was founded in 1917 and became af~ 
fi li ated with the American Radio Raley 
League, Inc., in 1919, is enjoying an active 
and successful season. The society meets 
weekly at 7 :45 P.M. on T hursdays in the 
Trustees' Room of the Milkaukee Public 
l\'1useum. Meetings have been well attended 
and the membership is increasing. At th~ 
annual election of the board of direction seven 
n:embers were chosen, and the chairmanship 
gIven to C. N. Crapo, 9VD, local di~trict 
superintendent for the A.R.R.L. In addition 
to seve ral committee chai rmen the board ap
pointed the following officers: H. F. vVa re
ing, president ; E. T. Howell, 9CVI v ice 
president; H. G. Fawcett, secretary; E. W. 
Ruppenthal, 9A Y A, treasurer ; L. S. Baird 
business manager. ' 
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The meetings and papers committee has 
arranged for seTeral talks. E. R. Stoekle, 
Ph.D., of the University of vVisconsin spoke ' 
on the subject of "the vacuum tube as a 
radio detector and amplifier." E. D. Nunn, a 
11ilwaukee radio engineer, demonstrated a 
receptor of his own design and gave a short 
talk on radio frequency amplification. At a 
special informal meeting a "ham-fest" was 
held with F. H. Schnell, traffic manager of 
the A.R.R.L., as guest and principal speaker. 
"The Construction of a High Voltage 'B' 
Storage Battery" was the title of an address 
I;y Marian Szukalski, Jr., 9AAP. Ben A. Ott, 
9ZY, and K. C. Maas, 9AZA, state officers of 
the League, receJatly visited the society and 
gave talks on state organization. This re
sulted in the calling of a traffic meeting 
where several tests were arranged for and 
seven rel ay trunk lines within the state of 
Wisconsin were laid out. 

The technical committee, headed by E. T. 
Howell, Sc. M., and R. E. (radio engineer) 
Lathrop, 9ATX, vice president of the Wau
kesha Radio Amateur Club, has submitted 
several reports on topics of timely interest. 
The "S" tube has been discussed; super
regeneration explai~ed"; an analogy given 
for oscillating tubes; and the Hartley and 
reverse feed-back C. W. circuits contrasted. 

A spirited spark-C. W. debate was put 
over with great success. The argument 
waxed hot, and the sound of the gavel was 
frequent. A contest in defining technical 
radio terms caused many lines to be spelled 
down but resulted in adding a store of words 
to the members' vocabularies. Several meet
ings have been devoted in part to discussions 
of the proper design and construction of 
aerials in way of coll,ecting data for this 
club's contribution to the antenna symposium 
number of QST. 

ST .• LOUIS, MO., TRAFFIC 
REGULATIONS 

Monday, Tuesday~ JVedllesday, Friday 

From 6 A.M. to 8 A.M.-All stations may 
transmit or test. 

S A.M. to 7 P.M.-All stations mays trans
mit. No testing unless absolutely neces
sary. 

7 P.M. to 9 :50 P.M.-Only straight C. W. 
and low powered phones on 200 meters 
may transmit locally or DX. 

9 :50 P.M. to Midnight-All stations may 
transmit under the supervision of a traf
fic fficer who wiU list the stations. The 
traffic officer w ill call for DX at 9 :50 
P.M. and all stations desiring to work 
will respond. No station will be listed 
after 10 :15 P.M. 

Monday-Midnight to 2 A.M. Tuesday
Only C. W. may transmit. 

2 A.M. to 4 A.M.-Only spark may trans
mit. 

4 A. M. to 6 A.M.-Only C. ViT. may 
transmit. 

Tuesday-Midnight to 2 A.M. Wednesday
Only spark may transmit. 

2 A.M. to 4 A.M.-Only C. W. may 
transmit. 

4 A.M. to 6 A.M. - Only spark may 
transmit. 

Wednesday-Midnight to 2 A.M. Thursday 
-Only C. W. may transmit. 

2 A.M. to 4 A.M.-Only spark may trans
mit. 

4 A.M. to 6 A.M.-Only C. W. may trans
mit. 

Tll1lrsday-6 ' A.M. to 7 :30 P.M.-Same as 
other clays. 

7 :30 P.M. to 11 :30 P.M.-All transmitters, 
including broadcast stations, must re
main absolutely quiet to permit listeners 
to hear distance broadcast stations. 

Thursday-Midnight to 2 A.M. Friday
Onlv spark may transmit. 

2 A.M. to 4~:~.--':"Only , C. W. may 
transmit. 

4 A.M. to 6 A.M.-Only spark may trans
mit. 

Friday-Midnight to 2 A.M. Saturday
Only C. W. may transmit. 

2 A.M. to 4 A.M.-Only spark may trans
mit. 

4 A.M. to 6 A.M.-Only C. W. may trans
mit. 

Saturday-6 A.M. to 9A.M.-All transmitters 
may work. No testing. 

9 A.M. to 5 P.M.-All transmitters may 
work and test. 

5 P.M. to 7 P.M.-All transmitters may 
work. No testing. 

7 P.M. to 9 :50 P.M.-Same as Monday. 
9 :50 P.M. to Midnight-Same as Monday. 

Saturday-Midnight to 2 A.M. Sunday
Only spark may transmit. 

2 A.M. to 4 A.M.-Only C. W. may trans
mit. 

4 A.M. to 6 A.M.-Only spark may trans
mit. 

6 A.M. to 9 A.M.-All stations may trans
mit. No testing. 

SUllday-9 A.M. to 12 Noon-All sta tions 
may transmit and test. 

12 Noon to 7 :30 P.M.-All stations may 
transmit. No testing. 

7 :30 P.M. to 11 :30 P .M.- All transmitters, 
including broadcast stations, excepting 
the Kingshighway Presbyterian Church, 
must remain ~bsolute l y quiet. This 
church being permitted to broadca~t its 
regular Sunday evening services from 
8 to 9 P.M. 

11 :30 P .M. to 6 A.M. Monday-FREE 
AIR for ALL TRANSMITTERS. 

CIVIL SERVICE EXAMINA
TION FOR RADIO IN

SPECTOR 
The United States Civil Service Commis

sion announces an open competitive exam
ination for radio inspector on March 7, 
1923. Vacancies in the positions of radio 
inspector and assistant radio inspector in 
the Bureau of Navigation, Department of 
Commerce, at $1,800 to $2,200 a year (plus 
"bonus," see below), and in positions re
quiring similar qualifications at these or 
higher or lower salaries, will be filled from 
this examination. 

The duties will be primarily to inspect 
the radio apparatus on steamships, to insure 
its compliance with the law, and to inspect 
shore stations. The inspectors may also be' 
called upon to examine radio operators. The 
duties of radio inspectors require some office 
experience, therefore competitors should out
line fully in their applications any office ex
perience they may have had. Assistant radio 
inspectors will be required to inspect the 
radio equipment on board vessels and in 
land stations, which involves the carry of 30 
or 40 pounds of testing and measuring instru
ments. The inspection work requires a knowl
edge of the installation and operation of the 
several types of radio installations, including 
the adjustment and tuning of transmitters 
and receivers. 

Subjects and weights.-Competitors will be 
examined in the following subjects, which 
will have the relative weights indicated: 
1. Theoretica'i and practical questions in 

the construction, use, and adjustment 
of radio apparatus and auxiliaries 
(eligible rating required)....... .. 50 

2. Education and experience in the line 
of the required duties.. . . . . . . . . . . . 50 

Total . .. ... ... ... . .. ... .. ... . 100 
Applicants must attain an eligible rating 

in the first subject. Applicants must have re
ceived a bachelor of science degree from a 
school of recognized standing, such educa
tional training to have included a special 
course in radio or kindred sciences, or show 
that they are senior students in such institu
tions; or have had the equivalent of a high
school education and at least two years' ex-
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perience in special radio work, such as the 
manu'facture, installation, or adjustment of 
commercial or governmental wireless appara
tus. It is essential that applicants be wire
less telegraph opera tors. Applicants must 
have reached their twenty-first but not their 
fiftieth birthd ay on the date of examination. 
Applicants should at once apply for Form 
1312, stating the title of the examination de
sired, to the Civil Service Commission, Wash
ington, D. C., or to the Secretary of the 
United States Civil Service Boar-! at the ci ty 
nearest their place of residence. 

THE RADIO ST ANDARDIZA
TION CONFERENCE 

A broad program of radio standardization 
was agreed upon at a meeting of rep resenta
tives of forty radio trade associations and 
national engineering and scientific societies 
on January 12th. The meeting was held in 
the Engineering Societies Building, New York 
City, at the call of the U. S. Bureau of 
Stand ads in co-operation with the American 
Engineering Standards Committee. Dr. F. C. 
Brown, acting director of the Bureau of 
Standards, presided. • 

After full discussion, the conference 
adopted resol utions providing : 

(1) That standards for radio apparatus 
and service should be formulated; 

(2) That a broadly represent ative national 
committee on radio standardization should 
be formed under the leadership of the In5ti- , 
tute of Radio Engineers and the American 
Institute ot Electrical Engineers, under the 
procedure of the American Engineering 
Standards Committee. 

Specifications for quality and performance 
of receiving apparatus, nomenclature, and 
methods of testing and of rating apparatus 
a re to be included in the program. 

Dr. J. H. Dellinger, chief of the radio 
laboratory of the Bureau of Standards, 
showed how the widespread interest in radio 
had brought with it an increasing demand 
for uniformity and dependability in radio 
~ervice and apparatus. The lack of any 
such standard ization has been brought to the 
attention of the Bureau of Standards by pro
ducer, distributor and consumer. There has 
not pc< viously been a concerted movement to 
introduce standardiza tion by joint action of 
all radio interest. 

Dr. A. N. Goldsmith, Secretary of the In
stitute of Radio Engineers, said: 

"As every n ,~w field of industry passes out 
of the childhuod stage, the need for stan
dardization becomes evident. The main dif
ficulties which at once arise, and which em
phasize the necessity for cautious procedure 
are the dangers of stagnation in an only 
partly developed art, a possible excessive 
monotony in the resulting product, and a di
version of the best brains from such a field. 

"On the other hand, it is only by a rea
sonable amount of standardization along wise 
directions that gross abuses of publ ic confi
dence can be a voided. As a typical instance, 
consider the cbjectionable nature of some of 
the so-called "information" appearing on 
name plates and in the advertisements of 
radio apparatus. We have seen "static 
eliminator~," "thousand - mile receivers," 
'· twenty-, late condensers," and a score of 
other vague or misleading designations. The 
purchaser of radio sets, and the dealers who 
hand le them are all entitled to protection 
aga inst this sort of loose description. And 
thus we :1 re brought face to face with the 
necessity for sane standardization." 

The hi lowing advisory committee was ap
pointed t" assist in the organization of the 
national (:ommittee and the necessary techni
cal sub, ', 'rnmittees : Major L. B. Bender, Dr. 
J. H. f 'e ' li nger, W. A. Fitzgerald, Dr. A. N. 
Goldsm idl, J. V. L. Hogan, Commander S. C. 
Hooper. Geo H. Lewis, Max Lowenthal, 
Donald McNicol, L. T. Robinson, M . C. 
Rypinski, E. B. Warner and L. E. Whitte
more. 
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RADIO DEVELOPMENT 
IN GERMANY 

Vi'hile the activities of England, France 
and Holland in the field of radio have been 
concentrated since the war on the establish
ment of communications with their domin
ions and colonies, Germany, deprived of all 
overseas possessions, has been building up 
within her own borders a system of radio
telegraph and radio-telephone stations that 
is second to none in the world, says Assis
tant Trade Commissioner W. T. Daugherty, 
Berl in, in a report to the Department of 
Commerce. The loss to Germany of her 
ocean cable system, built up at great cost 
during the fifteen years preceding the war, 
made her dependent on neighboring countries 
for all her international communication ex
cept the portion that she could handle by 
radio. The logical result has been the in
creased use of high power radio stations for 
overseas communications, especially to the 
United States. I 

At present the central office of the Gosell s
chaft fur drahtlose Telegraphie, located in the 
Oranienburgerstrasse, Berlin, cont rol s the 
two g reat transrrlitttng stations, Nauen and 
E il vese and the two receiving stations Ge1ton 
and H~gen. Both the transmitting stations 
work on schedule, Nauen with New York, 
Moscow, Mad rid, Rome and ~ucharest; and 
E ilvese with Rome and MadrId. Both h:lve 
trans-Atlantic press schedules as well. 

Extensive changes are now in progress at 
Nauen, designed to increase its power and 
the flexibility of its operating plant. Separ
ate anten nae a re being constructed for' the 
Amer i c~n, the Asian, and African, and the 
two European circuits; a nd a special arrange
ment is planned for the new Buenos Aires 
circuit which is to be opened to public cor
respondence within the next few months. 
The corresponding station at Monte Grande, 
near Buenos Aires, is to be maintained and 
operated by a combination of French, Engli sh, 
German and American radio compa ni es. 

The German postofl,ce station at Koenigs
wusterhausen, near Berlin, transmits to Lon
don, Budapest, SoJia and Saraijevo, and its 
receiving stat ion at Zehlendorf makes up the 
return circuit. Norddeich, a coastal station 
used for hydrograph ic reports, ship ping news, 
and weather reports, completes this group 
which is known as the Main Stations Group 
(Hauptfunkstellen ). Although communica
tion is maintained wit,h the foreign cities 
mentioned, the main stations group operate 
principally within Germany. , 

The feeder sta tions of this system operate 
an interior service as subsidiari e~ ·of Koenigs
wusterhausen. The stations located at Dort
mund, Breslau, Duesseldorf, Frankfort-on-the
Main, Hamburg; Hanover, Koenigsberg in 
Prussia, and Munich, are each equipped wi th 
two sending and two receiving installations. 
Dort_mund operates a special service to Rot
terdam as well. 

"Simple stations" (Funkstellen) supple
menting the feeder stations ahd equipped 
each with a single sending and receiving set, 
are located at Bremen, Darmstadt, Elbing, 
F ried rich shafen, Constailce, Stettin, N uern-
berg and Mannheim. ' 

Ship to shore stations are 16 in number and 
were excepted from the system taken over by 
the postoffice department in 1919. 

The distribution of the wireless news 
broadcast from the interior transmitting sta
tions is effected by 75 receiving stations which 
have no transmitting sets. Similarly equipped 
stations receive weather reports in nine of 
the principal cities. 

Public wireless telephony was inaugurated 
in Germany on September 1, 1922, the post
office department and the express service 
(Ei ldienst G.m .b.H.) uniting to establ ish the 
service. Subscriptions, open to the public, 
are based on the extent of the service ren
dered, and the only additional cost is the in
stallation cha rge. 

The apparatus used may be employed for 
either telegraphic or telephonic reception, 
vacuum tubes being supplied. In accordance 
with the distance from the broadcasting sta
tion, amplification in varying stages is pro-
vided. ' 

Koenigswusterhausen is the broadcasting 
station and subscribers to the service are now 
located in 176 cities and towns. The material 
furnished so far has been confined to econ
omic news, such as bank statements, exchange 
quotations, stock market listings, etc. 

DR. FULLER WITH GENERAL 
ELECTRIC CO. 

Dr. L. F. Fuller has accepted a radio en
gineering appointment with the General 
Electric Co. at Schenectady, N. Y., and will 
take up his new duties there as soon as work 
in California under his direction has been 
completed . T he General Electric Co. is de
voting special attention to the possibilities of 
radio in various branches of the electrical in
dustry. These range from high power sta
tions for trans-oceanic communication to 
carrier telephone systems for power compa
nies and include the use of la rge thermi
onic tubes for power purposes, radio re
ceiving equipment for the home, and the ap
plication of radio principles to power work 
generally. 

Dr. L. F. Fuller 

Dr. Fuller was for seven years with the 
Federal Telegraph Co. and particularly dur
ing the war as chief engineer of that com,
pany did important development work on 
the high power magnetic arc transmitters 
which the U. S. Navy now uses for all trans
oceanic work. In this capaci ty he was also 
charged with executive duties and personally 
represented the company in negotiations on 
technical matters with the Navy Department 
at Washington, D. C. Stations designed and 
built under his direction are used for trans
mission over some of the longest distances 
spanned by radio communication. Notable 
among these is the link between Pearl Har
bor, Hawaii, and Cavite, P. 1., about 7,000 
miles, and ' the high power transmitters lo
cated at San Diego, Panama, Annapolis and 
Bordeaux, France. The last named, which 
was the last designed and built under Dr. 
Fuller's direction, has a rated capacity of 
1,000 kw. 

Later, with C. B. Kennedy, he formed a 
partnership under the name of the Colin B. 
Kennedy Co., and has had an active part in 
the development of the line of radio receiv
ing instruments bearing that name. For 
several years he has done radio consultation 
work in the East, as well as on the Pacific 
Coast, and recently was retained by the 
Great Western Power Co. and the Pacific 
Gas & E lectric Co., successively, to develop 
and install complete radio telephone trans
mitting and receiving systems, using 200-
mile, high voltage power lines as carriers. 
Dr. Fuller was awarded the Morris Lieb
mann prize for 1919 by the Insti tute of 
Radio Engineers in recognition of his re
search and development work in radio en
gineering. 
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BRITISH REGULATIONS GOV
ERNING RADIO RE

CEPTION 
The British General Post Office has defined 

the con,ditions which broadcast receivers 
should fulfil to obtain post office approval as 
follows: 

1. That all types of Broadcast Receivers 
may be constructed for the reception of sig
nals of any wavelength. 

2. That the apparatus shall be so con
structed that it is difficult to change the ar
rangement of the circuits embodied in the de
sign by means of external connections. 

3. The following units, each of which 
must consist of apparatus assembled connected 
and mounted in a single container, shall be 
approved: 

a. Comhined Tuner and Rectifier. 
b. Combined Tuner, High Frequency Am

plifier and Rectifier. 
c. Audio Frequency Amplifier (of Valve 

or other type). 
d. Tuner, Rectifier and Audio Frequency 

Amplifiers. 
e. Tuner, High Frenquency Amplifiers, 

Rectifier and Audio Freq. Amplifiers. 
In particular, it is intended that each panel 

must conta in all the high ,frequency circuits 
and the High Frequency Amplifiers in asso
ciation w ith the Rectifier, but there is no 
limit to the number of high frequency or 
audio frequency amplifiers that may be il1-
eluded in any unit or set provided the other 
conditions set forth herein are complied with. 
Audio Frequency Amplifiers may be added in 
single, double or multiple units to (a) and 
(b). 

4. No receivin g apparatus for general 
broadcast purposes shall contain a valve or 
valves so connected as to be capable of caus
ing the aerial to oscillate. 

5. Where reaction ' is used on to the fi rst 
. receiving circuit , it must not be adjustable 

but must be fixed and incapable of causing 
oscillation. 

6. ViThere reaction is used between a second 
or subsequent valve on to the anode circuit 
of a valve connected to the aeria l, either di
rectly or inductively, and no specific coupling 
tending to produce oscillations in the aerial 
is provided between the first receiving cir
cuit and the first 'anode circuit the reaction 
may be adjustable. 

7. Tests of sets will be made on two 
~erials, one 30 feet long and the other 100 
feet long. On these aerials the sets should 
be capable of receiving wavelengths covered 
by the "Broadcast" band, viz., 350 to 425 
meters. 

8. The sets will be tested, for the produc
tion of oscillations in the aerial and for in
terference properties with a factor of safety, 
i.e., increasing the high tension battery by 
about 30%, cha'nging valves, etc., but not by 
altering any soldered connections.' 

9. The Postmaster-General must be satis
fied that sets confaining reaction can be rea
sonably repeated with consistent conditions. 

10. After approval the type will be given 
a Post Office Registered iNumber, and makers 
must see that the sets fulfill the non-inter
feri ng condi tions before they are sold. All 
sets sold for use under the Broadcasting Re
ceiving License shall bear the registered trade 
mark of the British Broadcasting Company 
and the Post Office Registered Number. 

11. The unit or set approved as the pattern 
instrument of a type shall be retained without 
alteration by the maker. The Postmaster
General shall have the right at any time to 
select any set of an approved ty.pe for test to 
see that the set is reasonably similar to the 
approved pattern. In the case of sets of an 
approved type employing reaction bei.ng 
found to oscillate the aerial" the Post Office 
may cancel the authorization of the future 
sa le of that type. No change in the design 
of any set or unit may be made without sanc
tion of the Postmaster-General. 
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OF 
PATENTS 

Prepared by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio 
field for many years, and from whom may be obtained further information regardinK' any of the patents listed below. 

R. A. Heising, Pat. No. 1,436,252: 
November 21, 1922. System for Pro
ducing Modulated Waves. 

In order to vary the amplitude of oscilla
tion of a current produced by an arc 8-9, a 
variable impedance such as the thermionic 
tube, 6, _ is inserted in the system, that is con
trolled by a microphone 26. The arrange
ment is such that variations in this impe
dance have no effect upon the frequency 
transmitted by the ~rc ' 8-9. This result is 
obtained by using a control circuit for the 
are, including a control electrode 12, tuned 
circuit 13, 14, and the electrode 8. This tuned 
circui.t keeps the arc oscillating at the proper 
frequency irrespective of the impedance of 
tube 6 included in a path parallel to or in 
series with the arc. Variation of this impe
dance by the microphone merely causes a 
corresponding variation in amplitude of the 
arc oscillations. 

1. Langmuir, Re-issue Pat. 15.4~5, 
Reis.: November 21, 1922. Wireless 
Signaling System. 

A heterodyne receiving system is described, 
in which the vacuum tube 1 serves both as a 
detector and as a source of oscillations, the 
frequency of which differs by a slight 
amount from that of the oscillations received 
by antenna U. The telephone 10 in the 
plate circuit of the tube 1 is coupled by coil 
9, both to the input circuit and to the an
tenna 14, an d thus serves to combine both 
sets of oscillations. 

J. Robinson, Pat. No. 1,435,941: No
vember 21, 1922. Radiodirection Finder. 

A radio compass is described in which 
there are two coils 1-2 and 3-4 rigidly con
nected at right anl'\les to each other, but 
rotatable as a unit about a vertical axis. 
The effect of these coils on a detector 10 is 
perceived by a device 9. For maximum ef
fect on coil 1-2, there is a minimum effect 
on coil 3-4, and the bearing of the distant 
source may be readily ascertained by noting 
the effect of disconnecting or even reversing 
coil 3-4. When this coil is disconnected, an 
equivalent coil 8 is inserted in its place so as 
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tf) leave the circuits with substantially the 
same constants. 

E. C. Hanson and W. L. Carlson, No. 
1,437,240: November 28, 1922. Apparatus 
for Detecting Minute Values of Energy. 

In order to detect minute values of energy, 
an arrangement is set up whereby variations 
in energy cause corresponding variations in 
frequency of an oscillating tube 30. When 
no energy is received, this frequen cy is set to 
be the same as that of another tube 31, and 
since the phone 17 is responsive to the com
bination of both frequencies (which are 
above audibility), no response is perceived 
therein. However, upon reception of energy, 
the frequency of 30 changes and beats are 
produced in the phone. 

J. C. Schelleng, Pat. No. 1,437,021: 
November 28, 1922. Electron Discharge 
Device Circuits. 

A tube transmitting system is described, in 
which are utilized the oscillator tubes 0 in 
parallel, the modul ator tuhes V in parallel, 

Continued on page 90 
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0UERIES '& RE 
'< ON ew. PRACTICE .. 

LIES 
BY 

Gerald M\.Best 
TECHNICAL ADVISOR 

Questions submitted for answer In this department should be typewritten or In Ink, written on one 
side of the paper. All answera of general Inter eat will be published. Readera are Invited to use this 
service without charge. e"cept that 25 cent. I'er q nestlon should be forwuded when personal answer 
b ~ mail is wanted . 

Please publish a circuit for using 
standard spiderweb inductances, showing 
the necessary apparatus to accompany 
same. It is intended to use this circuit 
to receive amateur C. W . and broadcast
ing, the set having one stage of audio 
frequency. Please give me the proper 
dimensions for a ' four-wire cage antenna, 
six inches in diameter. 

l I. C. 0., Chicago, III. 
This circuit yo u wish is shown in 

Fig. 1. I have not shown what is known 

I get increased radiation with one 5-
watt tube by using more than the 2,35 
amps for which the tube is rated. Will 
the tube stand up under the extra load? 
Plate has a tendency to get , red hot with 
about 600 volts on it. Is this proper 
working condition ? What radiation 
should a person get with one 5-watt tube? 
Is there anything better than the Hartley 
circuit? T . A. C., Campbell, Calif. 

If you operate the filament of a Radio
tron or Cunningham 5-watt tube at more 

Fig. 1 

as the Turney circuit, but rather have in
di cated a s tandard rege'nerative circuit, 
which I be lieve will give you good satis
facti on on a ll short waves. For 200 
meter reception, as well as on the broad
casting wavelengths, you shou ld not 
make your antenna more than 75 ft. 
long, although .the h eight may be as 
much as 100 ft. above the ground, or 
roof of building. 

Kindly publi.sh a circuit using two ' 
steps of radio frequency amplification 
and two steps of audio frequency ampli
fication, using UV 1714 radio frequency 
transformers, and a standard compact
wound inductance coil tuning unit, em-

bodying an anti-capacity switch to cut 
out the Radio Frequency amplifiers. 

V. L . V ., Los Hills, Calif. 
This circuit is shown in Fig. 2. It is 

of the non-regenerative type, and will 
prove more satisfactory th an a regener
ative receiver for broadcast work. 

than 2.35 amperes, you will materially 
shorten the life of the tube. 2.35 am
peres is the maximum current which 
should be allowed, and the tube should 
actua lly be operated at a s lightly lower 
current to obtain long life .. With tung
sten filament tubes, you should not 
measure the filament current, but rather 
the filament voltage, so th at as the fila
ment wears away, in service, you will be 
able to maintain the voltage constant 
across the filamen t terminals . The oper
a ting plate voltage of a 5-watt tube such 
as you are using is 350 vo lts, and over
loadi ng it to the extent of 600 volts is 
very bad indeed. 5-watt tubes will s tand 

such a vo ltage for a few seconds, but you 
will probably have a burned-out tube on 
your hands if you subject it to such a 
high potential for very long. On an 
average antenna, having a' resistance of 
about 15 ohms, with 350 vo lts on the 
plate, and an efficient set, you should 

expect about 0.6 ampere radiation. This 
may vary one way or the other, but .6 
ampere is an average. The reversed feed
back circuit is more efficient than the 
Hartley circ uit in tll at it produces a 
sha rper wave, but requires two induc
tances, whereas the H ar tl ey requires only 
one. 

Please give me a diagram of a regen
erative set using an "all wave" coupler 
and tube aetector, w;th necessary equip
ment. Am about to build a receiver; 
would you advise using above-mentioned 
coupler, or variometers and a different 
vario-coupler? W. F., Rock Hill, N. Y. 

Fig. 3a 

The circuit using variometers will be 
more selective, and easi er to control than 
one using the "all wave" coupler, but 
would have a much smaller range of 
wavelength than the latter. Hence I am 
indicating in Fig. 3 both of the circuits 
you ask about. "a" being the "all wav~ 
"oupler" circuit, and "b" the variometer 
circuit. 

_ Fig. 3b 

What is the reason that I pick up a 
station which comes in loud and clear, 
only to gradually fade away, and then 
come back in again? J. F ., Ural, Mont. 

This phenomenon is known as "fad
ing." Various theories have been ad
vanced to show the cause of this , but I 
believe th a t no co nclusive facts have 
been established. It is sometimes called 
"absorpt ion," and is believed to be the 
result of the atmosphere absorbing the 
energy from the transmitting station. 
This effect is quite noticeable when re
ceiving station is several hundred miles 
away, and is one of the inconveniences 
of radio that you will have to put up 
with. 

In a 10-watt self-rectifying C. W . set, 
where could a telephone transmitter be 
placed for telephone transmission? 

F. T., Seattle, Wash. 
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Telephony cannot be en1ployed in a 
self-rect ifying circuit, for , this sort of 
equipment is intended on ly for telegraph 
transmi ss io n, and due to th e 120 cycle 
note, th e vo ice wou ld be indis tinguishabl e 
if it were poss ible to modul a te the a n
t enna current, It wou ld be n ecessary 
for you to have avai lab le a source of di
rect current fo r the plate voltage, either 
in the fo rm of a rectifie r, or a m o tor
generator se t, If you w ill le t me know 
which form you prefer, I would be glad 
to send you a c ircuit diagram, 

Please give capacity for a grid con
denser for the Westinghouse WD-ll 
tube. A. E. B., San Diego, Calif. 

A condenser of .00025 w ill work sati s
factor il y with th e Wes ting ho use tube. 

In constructing a single circuit with 
stationary tickler wound on the same 
tube, how much space should there be 
between the antenna inductance and the 
tickler windings? T. E., San Diego, Calif. 

About one inch should be suffic ient. 
I have a receiver using two variometers 

and variocoupler, with detector and two 
stages of audio frequency amplification, 
but find that set hdwJ.s just on point of 
tuning in a station. Can you advise me 
how I can remedy this? 

R . V., Greenwich, Conn. 
Try g rounding the negat ive of the 

plate battery, a nd th e co res of your inter
tube transformers . If this do es not h e lp, 
yo u may h ave to shie ld th e back of the 
panel around th e g rid a nd plate vario
meters, as the howl m ay be caused by 
the tube osci ll at in g w h en your hands ar.e 
close t o th e tuned circuit. 

Enclosed find diagram of the so-callej( 
Gibbons hook-up for a one-tube set. My 
question is "What is wrong with the en-
closed hook-up? J. R., Omaha, Neb. 

If you are refe rrin g to th e set de
scribed by MI'. Gibbons in Augus t 
RADIO, it is not clear w hy yo u ask th e 
above ques tion . There is absolute ly 
nothing wro ng w ith the circuit, and th e 
hundreds of letters we have r eceived 
from satisfied use rs would indica te th a t 
Mr. Gibbo n's sch eme is O. K. If you 
have built th e se t and do n o t get r es ults , 
I would advise yo u to read over his art i
cle again, for he d escrib es it so that you 
should be able to co nstruct the set with
out difficulty. 

Please publish a circuit using a detec
tor and four-stage amplifier, having a 
jack in each unit including detector. 

R. A. M., San-Francisco, Calif. 
If you intend to build a fou,r-stag e 

audio frequency a mplifi e r , I w ill say 
"Don't Do It," for, unl ess you und er 
stand the construction of ampli fie r s 
pretty thorou g hl y, you will get nothin ,; 
but howls and squeals for yo ur troubl e. 
A scientifically des ig ned four-stage aud io 
fre quency amplifi er would r eq uire a 50-
watt tub e in th e las t s tage, and poss ibl y 
more, dep ending upon th e am p litude of 
th e s ig na l. A circuit invo lving four 
s tages of a mplifica ti o n, two radio and 
two aud io, is sh own in F ig. 2. 

PANELS NOW IN STOCK 
SIZES 

Fifteen conveni ent stock sizes have been 
brought out by the makers of Radion pan els. 
This is an addition of five stock sizes ove r 
the number they have been manufacturing for 
the past yea r. Developments in the radi o 
industry have indicated that fifteen stock 
sizes fulfil almost eve ry demand of the man 
who builds his own set, an d g reatly simpli
fi es distribution by jobber and dealer alike. 
Beginning at the small est panel, 6x7 inches, 
they appear in increasing lengths, such as 
6xl0 0, 6x14, 6x21, 7x18, 7x24, 10x12 and 

12x14. , The smaller ,sizes are 3/16 inches 
thick, while the larger sizes, as 14x18 and 
20x24, can be had in 3/16 and 14-inch 
thickness. 

Neither the dealer nor his customer now 
has the waste and trouble occasioned by 
sawing panels from large sheets. The exact 
or approximate size of Radion panel, indi
vidually enveloped to protect the higll ly 
polished surface, with full directions for 
sawing, drilling, etc., can be selected and 
sold ov·- r the counter to d,e buyer. Radion 
panels are regularly supplied in two colors, 
black and mahoganite, the latter being a 
beautiful imitation of genuine mahogany 
grain. The surfaces of both colored panels 
have beautiful satin-like polishes. An illus
trated booklet may be obtained from the 
American Hard Ruhber Company, 11 M erce r 
Street, New York Cit,\'. 

A READILY ADJUSTABLE 
GRID LEAK 

The adjustable g rid unit that has just 
been placed on the market by the Central 
R adio Laboratories of Milwaukee, \\Tisconsin, 
consists of an adjustable grid leak and a 
gr id condenser, the latter being mounted be
tween the outer ends of the grid leak binding 
posts. The high res>stance of the leak can 
be graduall y and smoothly changed to any 
desired value between % and 4 megohms 
merely by turning the ope rating knob. The 
point of maximum sensitiveness can be defi
nitely and quickly ascertained. There is no 

, guesswork about its location as there is likely 
tr be in the case of lea ks of the pencil-mark 
type. 

A dj /lstable Grid Leak 

Mounted on the bakelite base is a fabric 
strip, the ends of which are connected · to 
the binding posts shown in the accompanying 
illustration. The fabric strip is impregnated 
with a high res istance compound of tested 
permanence. The current from the grid leak 
along this strip, the amount being regulated 
by adjusting the area of contact of the strip 
w ith a curved phosphor-bronze spring that is 
held in place by a compression block. The 
compression block is operated by the screw 
;Iuached to the operating knob. As the 
knob is turned to compress the spring, a 
Ir,rge r area of the sp ring comes into contact 
with the fabri c strip and the resistance be
tw een the binding posts is decreased. More 
current leaks across and the potential of the 
g rid is decreased. Turning the knob in the 
other direction decreases the area of contact 
he tween th e sp ring and the strip, cuts down 
fh e cu rrent leakage and pe rmits a higher 
potential between the g rid and the plate. 
The potential that provided the maximum 
signal strength is thu s obtained with ease 
and certainty. 

T he convenience of mountin g a standard 
p;rid condenser on this adjustable grid leak 
is evident. The entire unit, w hich is mounted 
through a single hole in the panel, takes up 
a space of 2 %, inches long and :y,; of an inch 
wid e-no more than is required for mount
in g the grid condenser alone. 
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LISTENIN G-IN 

By C. V. BARTON, KFCD 

" Hello- Hello-
" Hello San Fran.-" 
There are noi ses whispering, mumbling, 
Rolling, tumbling 
In my ea rs; 
Whizzing, whangin g, 
Rasping, clanging; 
Fourth dimensional tun es a re banging
Strange, th ese fourth dimensional tunes; 
Now a stillness - - -

"This is Calgary, hello! 
"This is Calgary-" 
What makes the static crackl e so! 

"This is Ca lgary, 
"Are you listening, Idaho? 
"Got you fine, old man, 
"I heard you, 
"Coming in a little low 
"Boost her up a notch or so. 
"Come back! Come back! 
" I am li stening, 
"Signing off now Idaho." 

Now a pa lpitating thrummin g 
Of col ossal insects humming
Better buy a "choke," th at guy! 

"Sandy hair, blind left eye, 
"Water fronts he may apply-" 

DN4 is on again. 
"Dippy Blues, a foxy foxtrot-" 

No, not that. 
Lucky shot! 
I've got St. Louis, 
He is just announcing wh o IS 
Violin soloist for tonight. 
There, that's perfect, 
Can you hear? 
Gets a fellow-Souvenir - - -
\\That's that striking? 
Twelve o'clock? 
Hard luck for a Radio fan! 
Well, let's shut her off, 'old man. 

BRANDES OPTIMISTIC 

At the meeting of the district managers 
and sales department of C. Brandes, Inc., 
which was held in New York City, on Jan. 
8th and 9th, it was the concensus of opinion, 
that the outlook for radio for the coming year 
is very good. The following offices were 

, represented: Boston, Chicago, Minneapolis, 
San Francisco, Pittsburgh, Huntington, At
lanta and Washington. With the exception 
of the West Coast, w here broadcasting is not 
as far advanced as in other territories, the 
business for the past year has shown a very 
steady and healthy g rowth . 

It is hoped that the exhibition which it is 
understood w ill be held by the American 
Radio Exposition Company at San Francisco 
in April will greatly improve the conditions 
there and that the establ ishment of further 
high-power broadcast stations during the 
coming year will build up the interest. 

It was the general opinion of the meeting 
that the industry is rapidly becoming sta
bilized and that its mushroom period of 
growth which, parallels the mushroom 
g rowth of the automobile industry a few 
years ago, is practically over. Th is being 
the case, competition will of course be saner 
during the coming yea r than it has been in 
the past. T his is a very welcome condition, 
as it shows that the publi c is ra pidly be
coming educated in rad io to the point where 
it wi ll select only products manufactured by 
reputable concerns. 

Radio is building a secure fou nd ation for 
itself, in the minds of the public fo r years to 
come. C. Brandes, Inc. , feel perfectly safe 
in prophesying that the substanti al elements 
of radio industry may look for a 15 % increase 
in business during the year of 1923 over the 
yea r of 1922.-M. C. RYPINSKI, Vice President 
and Sales Mgr. 
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RADIO for MARCH, 1923 

POST ELECTRIC SOLDERING 
IRON 

A soldering iron which is operated in 
series with any standard electric bulb on an 
A. C. or D. C. circuit is on the market which 
is invaluable to the man constructing his own 
radio outfit at home. 

Two tips are furnished with this soldering 
iron which is sold by the Post Electric Co. 
of New York City. The small tip is for 
line work in soldering connections. The 
larger point, which is readily attached, is 
for soldering flat sJrvices. The iron would 

NEW CRYSTAL SET 
The Ritter Radio Corp., 232 Canal St., 

New York City, is manufacturing on quan
tity production basis, a crysta l outfit. It is 
compact, low-priced and efficient. All con
nections are so convenient and marked so 
clearly that no one can possibly make a mis
take no matter how new a convert he is to 
the radio field. Remarkably good resul ts 
are secured within a 25-mile radius of any 
broadcasting station sending up to 600 
meters. A good idea can be had from the 
illustrations. 

Post Electric Soldering iron 
better be cal led of the instrument type since """"--- --------....", 
it is so quickly heated and so readily useable 
fo r all fine work, making it particularly 
adaptable for the man constructing his r~dio 
set. 

NEW VICTORY LOUD 
SPEAKER 

A marked cont ribution to the radio art is 
made by the Victory Radio-Electro Co. of 
San Francisco, in a recently developed com
bination of an amplifying and loud speaking 
unit which is now placed on the market 
under the trade name of Victory-Grantone. 

Victory Loud Speaker 
The manufacturer has combined in a 

compact and attractive design the equivalent 
of two stages of audio frequency amplifica
tion w ith an efficient loud speaking element. 
The device is designed to operate from the 
simplest kind of crystal set to any type of 
vacuum tube detector with a volume ranging 
at the will of tbe operator from a mellow 
audible tone to volum e enough to entertain 
several hundred people. 

. The aim in developing this device was to 
fill a great demand for an efficient loud 
speaking device that can be used with equal 
efficiency on a home-made $5 crystal set or 
the most expensive vacuum tube sets. 

Ritter New Crystal Set 

NEW RADIO CATALOGS 
The Vesco Radio Shop of Vacaville, Calif., 

is distributing a treatise on the Phantom Cir
cui t Receiver which employs no aerial or 
ground. Brief description is given of the 
construction, operation and results obtained 
with this set. Included also is an account of 
the Ves-Co ordinator and of 1, 2 and 3-stage 
amplifier units. 

The Connecticut Instrument Co. of Stan
ford, Conn., has issued an interesting book
let on "Acoustics of the Telephone." This 
explains in clear and simpl e manner the na
ture of sound in relation to radio telephone 
reception and how sound engineering prin
ciples have been applied in the design and 
construction of C. 1. C. head-sets. 

The Automatic Electrical Devices Com
pany, 120 West Third Street, Cincinnati, 
Ohio, manufacturers of the Homcharger, has 
recently issued a revised Instruction Book, 
which will prove quite va luable to any radio 
fan. This booklet, besides contain ing the 
simple directions for operating the Hom
charger, contains a paragraph devoted en
tirely to storage battery maintenance. The 
novel feature of the Instruction Book is its 
incorporation of a complete list of · all the 
radio broadcasting stations ' in the United 
States, Canada ' and Cuba. Copies may be 
secured for 10c to cover cost 'of postage. 
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IS U P P LIE S 
FACTURERS 

MOUNTED 3-CIRCUIT TUNER 
. The New York Coil Company of New 

York City has added to their already ex
tensive line of radio devices, an extremely 
compact and highly efficient tuner, consisting 
of one of their standard large variometers, 

Mounted 3-Circuit Tuner 

on one side of which is mounted concentric 
with the rotor a bakelite tube or primary 
winding. The winding in the stator of the 
variometer serves as the secondary. The 
rotor contains the third winding. 

All three ci rcui ts have separate connections 
brought out and they advise that this com
bination tunes ext remely sharp. The selec
tivity is claimed to be exceptionally good. 

RADIO TRADE NOTES 
C. Brandes, Inc., has recently appointed 

Mr. C. E. Brigham as research and design
ing engineer. Mr. Brigham has taken the 
course of radio at Harvard. He also took the 
course in telephony at the Naval School, at 
in George \Vashington University in electri
cal engineering. For two years Mr. Brigham 
was chief inst ructor in radio at the National 
Radio Institute at Washington, D. C. Dur
ing the war he served for two years in the 
U. S. Navy Radio Service, and was then 
transferred to the radio testing laboratories 
of the U. S. Navy, and put in charge of test
ing and inspecting all types of radio receiv
ing equ ipment. For the last two years he 
was engaged in the radio testing laboratories 
as designing engineer on amplifie rs, receivers 
and radio and audio frequency oscill ators. 
He has also done considerable research work 
on high speed reception. 

General Insulate Company, No. 1008 to 
1024 Atlantic Ave., Brooklyn, N. Y., the we1l 
known moulders of "Insulate" and also of 
"Hi-Heet" parts for the radio and electrical 
trades, as well as for a score or more of the 
mechanical trades, report for the year just 
passed their volume of business has increased 
more than 100% over 1921, 1922 being the 
second largest year in volume of sales and 
liet results since the General Insulate Com
pany was established nearly 20 years ago. 
In addition to the well-known products of 
"Insulate" (black shellac composition) and 
"Hi-Heet" phenol composition, General In~ 
sui ate Company has shown fo r the first time 
at the Radio Show which has just closed in 
~ew York, an entirely new product-"Star 
Insulate"-a material that has great me
chaHical and dielectric' strength--'-resi liency-' 
can be moulded to almost any shape, either 
thick or thin, and any ,color-opaque or trans
lucent. 
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Readers are inuited to Bend in lists of caUB 
Mard from stations distant Z50 miles or more 
(rom their oum station 

By 6ZY, 242 K aiulanl Ave ., Houolulu. 
lad I. 1b l(g, ldl'g, luwb, lbaw, 1 bns, 2xap, 

2eI
t 

2aT's, 2fp. 2fm, 2 fg, 2nz, 2emo, 2ayv, 2afp, 
3zg, 3em, 3hz, 3bgg, 3bp, 3 ho, 3hg, 3apa. 3 h vl, 
3bj, 41Jv. 4im, 4iz , (ya, 4ea, 4ck, 5xd, 5m~, 
Saef, 5zak, 5vo, 5n.ec, 5hz, Sft, Sn k, Suh, 5q.' , 
Sue, Six, 5gr, 5gi. Shk, Szas, Sae, Szat Sen, 5xJ. 
5nz, 5zne, Sek, Sod, 5zh, Sbe, 5sf, 5zb, S zaf, 
5ck, 6allh. 6bu m .. 60.80, 6aev, 6gx, 6nx, 6ak, 
Saat, Ghc l, Sfl, Stl, Gee, Sbak, Sb u, Ska, SZl, 
6biq, 6bjy, 6ptu, Sbeq, Szh, 6bq l , 6z.\, 6hob, 
Sbun, 6ean, Sbj h, Snpw, 6bqg, Sbvw, Sb1e, Sa u y, 
Sjw, Sell , 6bmy, Saoi Srm, 6bqb, Sx l, Se k, Sln. 
Sak i, Ship, Sang, Sa '~ t, 'Sbju , 6xxa, Sbnt, Sbru, 
6bj l' , 6bpz, 6zaf, 6 apz, 7z u, 7~q, 7a.em, 7 n 01 7sc, 
7n8, 7nm, 7ml, 7rr, 7gq, 7b) , 8axe, 8yd, 8sb, 
8fq 8aen 8exw, 8bxa, 8pd, 8bde, 8lae, 8blm, 
80,v, 8as~, 8alf, 8qk, 8ml, 8zy, 8ej l, 8byo, 8 ii , 
8ald, 8 ih, 8cfp, 8xe, 8boq, 8bxx. 8anb, 8eur, 
8zz, 8rv, Soi , Bef, Schu, Beu, 8byo. ShuT', Sbrc, 
8aqo, 8 fm , Sapy, 8,\'1' , 8zan, 8zy. gey, 9aul, 9at, 
g aall, 9n r z, 9yw, gal, 9dwk, 9dyg. 9al111, 9nm, 
9djb, 9vk, geb", 9aps, 9bzi, 9bl1p, 9zn, 9ue, 9 gk, 
9bkw 9apw, 9bvy, 9bik, 9re, 90x , 9hyu, 9,\ aJ, 
9dtm,' 9qk . 9cpw, 9dcr, 9rcq, 9bji, 9cr, 9aho, 
9xac, 9nhj , 9C'tg. 9bl'i. .9cwc, 9uh, 9v!D, 9ccv, 
gez, 9dbl. 9dg-e, 9bzi, 9dlO, gep, 9u e, 9b lk, 9anq, 
9bp, gedb, ad7 , nol, bq3. 

By 6AOR, 2319 Ashby Ave ., Berkeley, Calif. 
C. 'V.: 1agh, lujz, l ayz, lba8, lbe8, 1bdl, 

Ibyu, l ccz. lcj a, l cmk, l xm, 2gr, 2fp, 2nz, 
2blx, 2bye, 3 1s, 3jk, 30d, 4e~ 4 1t, 4gh, 4nt, 
40i Cuba, 4pa, 4\'k , (5en), 5d l, 5ek, 5ke,. 5px, 
5tk, Suo 5 vv, 5xv. 5za, 5zo, 5zae, 5zak; 6 stns 
too nun; e l'ous; 6zac, 6zz, 6zo, (6zx), 6 boe, 
(7ba), (7bj), (7de), 7dp, 7h8, 7eu, 71r, (7 Iu), 
7ml, 7me, (7na) , 7nl, 7nn, 7ny, 7ph. (7se ) . 
7sf, (7to ), (7tq), 7tt, 7ud, 7adl, 7adm, 7adp, 
(78e8) , (7aem), (7alw), 7agu, 7ahi, (78ie), 8ib, 
8kg, 8nn. SUk. 8vd, 8abr, 8aem, 8alm, 8ago, 
8asu, 8awp, 8bey, 8hxx, 8bef, 8bx h, 8bpl, 8hss, 
8epx, 8erh, 8 epx, 8zg, 8zu, 8zz, 9ao, 9bx, 9dg, 
9dr g e i. 91u, 9io, 9ip, 91z. 9ml, 90x, 9pw, 9 wp, 
9uu', 9)'1. 9aap. 90fk, 9aig, 9a iy, 9aja, 9amn, 
98mb, 90nq . 9aog. 9aon, 9aph, 9aps, 9aqr, 9apy, 
9arz 9arr. gaun. 9alll. 9axv, 9awm, 9awl, 9 h ch, 
9bet: 9hbf. 9bds, 9hgh, 9bji, 9bj u, 9bjk, 9h ly, 
9bno 9b 1'i 9hrk , 9bud. 9bxn, 9bxk, 9 1o xt, 9hve, 
9bzz: 9ra~, geei, geeu, 9cfy, geli, gegh, geln, 
9cjk, 9cnv, 9cns, 9cxp, 9xab, gym, 9yl, geln, 
genn, gens, gexp, 9y m, 9y l, 9dnk, 9d l' 1. 9dsd, 
9dtm, 9bzi. 9dyu, 9d ym, 9dxn, 9buo, 9dzb, wsy, 
wj Z, fu , pOZ. 

Wi ll all stations bearing Sao r C. W. pse 
q81 ca rd. • 

-------
By B . Overstreet. U. S . S . " Canopus," Colon, 

Republic De Panama. 
C. W . : 1dq . lfb. Ixm, l ad I, 1 adp. 1 Rja. 1ajp, 

1alz, Iawf. 1h(l t, 1b es, 1bet, 1hk8. lbkq, 1 eez, 
2el, 2 fp. 21q. 2 1ll, 2gi, 2gk, 2kl, 2 10. 20m, 2 nz, 
2zk, 2z l. 2zs. 2n ho. 2awf, 2awl, 2ayv, 2azc, 
2brb, 2bt·c, 2ebw. 2cbx, 2ced , 2cgj. 2cim, 2ckr, 
2eql, 2eqz. 2xao, 2xop, 3bg. 3eo. 3dh. 3 h g. 3j h, 
3ji, 3t j . 3xm . 3zh. 3z \V, 3zz. 3aby, 3afb, 3aqr , 
3allu, 3hlu, 3blrt. 3hrnn, 3bob, 3htk, 3hvl, 4aq, 
4bx , 4dl. 4 eb , 4eh. 41t, 4hk, 4 iz, 4km, 4nk , 401', 
5da, 5ek, 5 fu , 5mt, 5px, 5sle, 5sm, 5U, 5xb, 
5xk, 5la, 5zav. Sda. 6zi, Sany, 7bh, 7qv, 8ab, 
8bp, 8ev, 8e),. 81q . 81u, 8hj. 8 ig, 8kg, 8ml, 8mz , 
8pd, 8q k , 8ue. 8vq, 8xe. 8yd. 8zy, 8lZ, 8aa l , 
8adg, 8a~z, 8a)'e, 8azq, 8bda, 8bde, 8hdu, 8beo, 
8bny, 8hol, 8hr e, 8b r k, 8bsy, 8bv r. ~bxw, 8db, 
8eko, 8eq l. 8cva. 8eze, 9a l, gel , ge). gep, 911, 
9km, 9ue. 91111. 9x l. 9zn. 9ag c, 9aix, 9nmi, 9aoll, 
9aps, 9a,e. 9bbf, 9bed , 9bie, geyw, 9djb , 9dky, 
9dsm, gowk. 9xa c. 9yaj , 9zue; Canadian C_ 'V.: 
3bv, 3d h. 3jh. 30t. 4aq, 9al; I. C. W.: 2 1p, 
9zn ; spark: 4by: fones : 201, 5la . 

By 6AHP, Pomona, Calif. 
C. W . : .1cq . 3blf. 4b v . 4eo. 4dq, 4va. Sen, 

Sey, sdi, sek, sfv, sgi, Sis, si l , sjs, Skp, sm!, 
~nb, Snk. Snx. Spx , Sqy, Ssf, ssk, Ste. Stj, Suk, 
'"I::lec, ~X(1. 5x h. SXfJv . SZ3. 57.h. ({"xS if). Szai, 
Szav, 6zae, (sixes omitted); 7bb, 7bk, 7bj, 7ez, 
7dl', 7eq. 7ez, 7fd . 7jw. 71r, 71ll . 7mf. 7ny, 7qd, 
7~c, 7th. 7tll. 711d. 7u u, 7wm, 7abb. 7afw, 7a ic, 
7xe, 7xl, 7zb, 7zo, 7zv, 8aa, 8ab, 8bk, Bef, Bda, 
Bdr, Bft, Bib, Bm l, Bcj k, Bqq, Bsq . Bsp. Buk, Buz, 
Buq. Buy . Baaf. Bago. Ba ih . Ba lm. 8apw, Bapv , 8"qo, 
B"sv. ~o·vn. Ro~e. ~o7 rl . Razq. 8b fm . Begp. Bbtu, 
8bwa, Bbxa, Bbyo, Bejz, 8eko, 8eox, Beyv, Bxr (or 
8xae), Bxj, Byd, 9bm, gep, 9dp, 9qk, 9hk, 9 ig, 9p£, 
9uu , 9aap, 9abu, 9a hc. 9ajh. 9aip . 9a ix, 9:lll1h, 
9anq . 9aog, 9aps. 9atz. 9asc. 935f. 9asu , 9atn, 9aul, 
9awUl . 9ayu, 9bds , 9bed, 9b£g. 9hfm, 9bik, 9brk, 

9bsg, 9bvo, 9bxa, 9bji, 9bjv, 9bxt, 9bxq, 9bzi, 
gede, geeu, gens, 9deu. 9dfb, 9dge, 9dkm, 9dkq , 
9dt tn, 9dle, 9xq , 9Xll voice, 9xv vo ice, 9xac, 9xaq, 
9yaj, 9zn; wkd. with S watt C.W.: 7bb, 7dp, 7tq, 
9dt m, 7fd, 7jw. 

Spark: 70h, bq3, 7pj, 7kj, 7gq , 70j, 7abs, 7ve, 
9dag? ; wkd. with ,pk.: 7eq, 71 h , 7tq , 7aca, 71w, 
6apl, 6zz, l kw, spk. and SO walt C. VI. lu nw. 

By 6BDZ, 831% N . Heliotrope Dr., 
Los Angeles, Calif, 

C 'V.: 3fn , 4eb, 5cn. 5 e k, 5ke, 5ns, 5xa, 
5za,' 5zb, 5zak, S's too numerous, 7ba, 7bj, 71r, 
7mc, 7mf, 7na, 7ny, 70m, 7sf, 7sy, 7tq, 7zo, 
7zu , 7adf, 8bk, 8ml, 8yd, 8aim, 8nwz, 8azd, 
8bxh, 9bx, 91i, 9gk. 90x , 9re, 9yw, 9aap, 9au l, 
9aza, 9bey, 9b.ii, 9bjy, 9b ly, 9bmr, 9bsg, geev, 
9cfy, gej y, 9 ya j, 9zna. 

-------
By 6ASB, Brea, Calif, 

Szav, 5kc, Sza, Sxd, Suj, 6bke, 6ku, 6bck, 6actn, 
6aih, 6bjy, 6za, 6zh, 6atq, 6cc, 70111 : 7dp, 7zu, 
7sf. 7zo, 7ny, 7na. 7se. 7aem, 7zb. 7b), 7m£, 7br, 
7ya 7nf, Byd , Bib, Saio, Bsp, 8xae, 8zy, Bef, 
8bx'h, SZ:1f, Sue, 9bxCl, 9yaj . 9c~v, 9cr, 9.1~z i. 9al, 
9dte, 9bik, 9xaq, gen s, 9el, 91)1 , 9ps, 9bJ1, 9bbl, 
9dwk, 9aul, 90x, gefy, 9cmk, 9dtlll, 9asf, 9ayu, 
9bjv, 9pn, 9dhi, 9 aiy, 9re, 9bsq , 

Music. etc: klau , k ld, kzn, kZIO, Hal, kbpt, 
I; dyl, kdd, kfad, kdw, klz, kre, kdym, kuo, kzyl, 
klef, kfay. 

B y 6AJ', Piedmont, Calif., with set described in 
February RADIO 

4eh, 5ado, 5 uj, 5za, 6ael, 6ak, 6amz, 6apw, 
Sa rb , 6atu, Sa un, 6a u u, Ghnp, Shcj , 6uel, Sbdl, 
Sbet, Sbew, Sbfy, Sbip, 6biq, Shj j , Sbjr, Sbjy, 
Sb kg, 6boe, Sbow, 6 hpll, Sbq l,. Sbd, Sb l'ln, Sbl'U, 
6bu n, 6buv, 61Juy, 6bvw, 6cal, 6cnn, 6 cb l, 6ek, 
6gd. 6jn, 60 h , 60rn, 6 re, 6tc, 6uw, 6xas, 6x~ , 
6 za, Sze, 6z h, Szo, 13zt, Szz, 7 adp, 7alt, 7b), 
7hs 71r 7me, 7mf, 'lnm, 7ny, 70m, 7pd, 7s y, 
7th ,' 7bq: Sard. Sbeh, 8ru, Szy, 9alll i, ,9arz, 9bji, 
9b jv, 9bri, 9bx, 9bxR, 9bzi, gen s, 9dal, 9 Iz, 90x, 
9pu, 9yaq. 

A 11 the above heard befor e 9 P.M., P.S.T. , on 
ante nna 30 It. high, 2 wires 85 ft. long, 
water pipe ground, one tube. 

By 6BNT, 225 Willard St ., San Francisco . Calif. 
Szo. 5uj , Sak, (6bz), 6ee, 6ee, 6en, 611, Slh, 

Sg l, Sii , (6ku) , Six, 6ny, (60k), 60m SP I, Srm, 
6tc. 6uw, 6z h, 6zn, 6zo, 6zr, 6zx. 6zz, 6zb, 6abx, 
Saeh , Sagp, Sa hq, Snjg. (Salu) , 6aoi, 6aq~. 
6ate, 6atq, 6avn, 6avr, 6xad, (6xas), 6hcl, 
6beq, Sbet, (Sbjj), (Sbj q ), 6hko, (6bmd ) , 
(Gbn v), (Sbod), (Sboe), (Sbqb) , (Sb qe), 
(Shqf), Sbqh, (6b r {) , 6bun, 7bj, 7 f g, 7ku, 
71),. 7mf, 7ns, 7ny, 7pl, 7se, 7tq, 7zl1, 9pi, 9au l, 
9bji. 

By 6TI, 414 Fairmount Ave ., Oakland, Calif. 
C.W.-1bkq, (lbnl ), 4 em, 40i, 40t, 4vv, 5eq, 

510. 5ta, 511 j , (5la), 5zb, 5zak, (6ell ) , (Srr), 
(Sb ll ), (Sb iq ), (Sbje), (6bnh), (Sb l·s). (6bvg ) , 
(Bel.>k), (7bs), 7gq, 7ke, 71w, (7m!), 7me, 
(7 na ), (70m), (7sy), (7wx), (7zu) , (7adm ), 
(7agi ), (7a ie), 8be. 8bo, 8en, 8ep, 8yn , (8adl), 
8nvt, 8eaa, 8eve, 9kp, 9ps, 9uu, 9yw, (9nap ), 
9abv, 9aey, 9afo , 9a n s, 9as l , 9atn, (9aog) , 
9aza, 9bb l , 9bbl, 9bie, 9bik, 9bkk, !lhqw, 
(9bd), 9buy-voiee, (9bxm) , (geev), (9rip) , 
9cfy, (gens), 9dio. 9dky. 9dlm, 9~ng. 9ds~ . . 
9d\\'k. 9xae Can., (5en), 5et, 5go, 9b), 9bx. 6tl. 
50-watt C. \V. was hrd off coast of Australia. 
Anyone h eadng my C. 'V. pse. QSL card. 

By BAKI 1432 1 2th Ave, Altoona, Pa. 
(Honeycomb Coils-UV·200 d etec tor-Bald win 

fon es onl)'-No ampli fie r s . ) 
C. 'V.: lap, l ew, lfx, 19v, 1 ho, Iii , 1j y, 

Imn, lmy, lpm, lrd, luj. lw£, l xm, lxu, ladl , 
lallZ, lnjl, Ins u, l atz, lamu, lan r, laol, l a n z, 
l hdi , 1ber, 1bhp, l bqe, 1bvh . IeI'd. l c ik, 1 emp, 
lewr, 2aw, 2ck , 2el. 2 f c. 2 fw and oth e rs too 
numerous, 3ab, 3a l, 3hz, 3eg, 3rm, 3de, 3 fs, 3 h g, 
3ho, 3ia, 3jj, 31;j . 3kl. 3mo. 3nh. 301, 30t, 3sv, 
3ta. 3tj , 3tr, 3vw, 3xm, 3YR, 3zh, 3zo. 3nau, 
3n hw, 3njj, 3akh, 3aqh, 3nsi. 3null, 3nx'9, 3hdi , 
3 hhm. 3bh o, 3bj r , 3bk l, 3u ll, 3blz. 3bol, 3bsl11, 
3bve, 3bvl. 3eel, 4ns, 4bk. 4by. 4rg, 4ey, 4d x, 
4pn, 4eb, 4el, 4ia, 4hm. 4jk, 4ke. 41p. 4YIl, 5ek, 
5ea, 5ig, 5js, 5sm, 5u k , 5xa. 5za. 5zag. 6xad, 
8's too num e rou s, 9bp. gell. 9gk. 9km , 9ko, 90x , 
9pe, 9pl. 91'e. 9wc, 9vk, 9xu, 9 ),m, 9nap, !la fd. 
9am i, 9amu , 9aps, 9arz. gnee, 9ale, 9and, 9awf, 
9aws, 9ala, 9bnk, 9bdb. 9hds, 9hed, 9b rk , 9hyn, 
9de. geur, geyo. 9ddy, 9dky, 9dqu, 9dwk, 9dyu, 
9dzu. wub a, nof, Can . 9nz . . 

Spark: 1ejx, 21p, 20m, 3VID, 3bsb , 8byo, 
8eoa. 

By 601 6th St., P etaluma. Calif . 
5nd. 5en. .5~Il, 5lb, 6hqd. 6hqz, Srm, Sbf, 

6hlf, Sbgs, Shoh, Shiq , Shgh, Sbnt. Szx, Shoe, 
Saag, 6arb, Sbbh. Sx h. 6bql. Ssu. 6bjj, 6xy, 7hj , 
7eo. 7adl, 7qe, 71y, 7ri, 7hk, 7hm, 7qn. (7tq), 
700, 71)' . 7ql. 7aii. 7bj. 7hm. 7mw. 7 ah i. 7alw, 
7agu, 7kj . 7hlv. 7pf, 7alw. 7aie. 7vd, 7aea, 7to. 
7me, 8dnt. 8 ib. 8b\\'a. 8bey, 8hl1)" Ss f , 8fu, 
Rhr h, gec, gun. 9bie, 9bji. ge fy. 9d hi , 9hzi, 9p n, 
9d s m, geaa, 9dti, 9avs. 9dv. 9d~m, !Jabu, 9fu, 
9der. 9xag. 9 fm. 9)' w, 9dlm, 9h7.i. Have bee n 
h eard by 7tq , M ed ford, Ore .. fihob , Placentia, 
('a l iI.; Midson, Wash.: Seaside , Ore.: San 
Diego. Ca l i l .. and Tll seon , Ariz., with onl y 5 
watts C. ' '1.1 Who has done better with same 
power? An :vone h ft:lring 6brnx ' s 5-watt d. e. 
C. W. pse qsl. 
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By 7SC, P .O. Box 511 Aberdeen, Wash. 
C. 'IV.: 1az\\" lXIII, 1Xl1 , 2u\\'1. 2bea, 2bgm, 

2d e, 2fi, 2fp, 20t, 2 zk . 3udll, 3adt, 3blf, 3bv, 
3 hg, 4eg, 4d h, 4 ea, (4eb) . 4e h, 4fj, 4k k , 4oi, 
4)'a, 4yo, 5aby, 5ac!, 5aee. 5he, (5di), 5ek, 5fv, 
5fz, 5 hb , 5 h e, 5ir, 5ke, 5 10, 5mo, 5mt, 5mx, 
5nk, (5n n ), 5nv, 5px, 5q i. 5qy, 5 1'h, 5 rn, 58f, 
5sg, 58h, 5sk, 5sm, .1)88 , 5 t c, 5 tj , 5tm, 5uj, 
5uk, 5uo, 5vy, 5xn, 5xad. 5xaj . 5xk, 5xv, 5xu, 
5za, 5zg, 5za h, 5zak, Sza r, 5zas, 5zav, 5zaw, 
6aag, Guat, (6abx), Gada. Gngp, Sugu, (Sahq), 
(Su j f), (6a jr) , Gak. 6akl. Ga lv. Game, Samb, 
(Gumz), (Gang), (ianh, 6a n p. uaoi, 6ao 1-,.6apw, 
Ga l' f, (Sark), (Sasj ), Gasy, 6ate, Satg, Sat), Satq, 
6utu, 6a tx, 6aun, 6ulIu. Guuy, 6av, (6avd), 
Sa vn, (oav!'), 6avv. 611VW. 6awp, ( 6awt) , Sl.>bh, 
Gbed, 6 bej, 6bc l, 610"11. Ohcq . (Gher ) , 6bd:w, 
S heg, 6ueq. 6ues, 6 1",1. 6hC. nhfp, (6b h ), 6b10, 
Shin, 6biq, Sbje, Sbj 'l . " hj r, (ibjy, (6uko), Sbkx, 
6u lu, 6um, 6land. Gbl llil . ( 1)111 x, 6h llt, (6bnu), 
S I, ob, (6bod). 6 1000, ul,ow , (l lo 11 V, 6upz, (Sbqb), 
(6hqe) , 6uqd. 6uql. 610'11'. Sb"l, (6bqq), Sbqz. 
Shd, Sbrg. SbrIl, 6bl'u. (6Iosu), (6bsi), (Gbtb!, 
Gl)u m, 6bun, ((-ibvq ). 61n' w, fielll , 6 cbd, 6cbl, 
(Sec), 6ep, (6e u ), (l1<1 d ). (Ilea), Seb, (6ee), 
6ek, (6en), Seo. (Gf h ). Sgd, 6gf, Sgr, Sgx, 
Sgy, (Shp), (6il), C,ii. 6 i\', (6jd), Ska, Sku. 
Slo. (6tu), (S lv), SlIh. Sn i, Snn, Snx, 60b. 
(6pi), Srm, 6rI', (6se). (isu, (Gsz), (6te), (6ti), 
6 tj. 6uw. 6vf, 6\,1TI , (Gxk), fixw, Sza, (Szae) , 
6ze, 6zg. 6zi, 6z ll . fho, (iZ I', ()zt, 6zx, 6zz, 7aad. 
(7ab"), (7ahs), 7 .. lty, 711e l1 . 7neg, (7aex) , (7I1d) . 
(7adg), (711 dl'), 711dq , (iaem) , (7afh) , (7alt). 
7n fw, (7ug- ( I. (711g-V) , 7u!.{x, 7agy, 7ahi, 7nhw. 
7aie, 7aii .7uis. (7nim), 711je, 7 ha, (7bj ) , (7bk). 
7e. (7dp) , 7dll. 7~h. 71'11. 7e x, (7ey), 7fd. 
(7gIl), 7hn, (7hj). 7hm. 7iy. 7jg, tjw, 7ke, 71r. 
(7 Iu ), 7 1w, 71y, (7111f), 7 n a. 7ny, 70e, 700. 
7p l. 7qd. 7ql, (7qt), (7ri). 7m, 71'q, 7sy, 
(7 th ), 7to, (7tq). (7 [1 ), 7ud , 7wk, ( 7W1O) , 
( 7wx) , (7zb), 7zo. (81110), 8ac!, 8adz, 8afq. 
Sagf, Sago, Saio, 8U1I1 111 . Banh. Sapw. 8a qo, 8nsv, 
8a lll , 8awp, Saxlt. Bllxe. 8azd, 8azl. (8azq). 
8bcy, 8 hd e, 8hdll. 8hpC. 8h fm, 8hfx, Sb ho, 8bil. 
8bk , 8b l;e, 8h le, 8 1mj. 8 10 0z, 8 bl'e, 8bl'q, 8bsy. 
Shll h , 8h"r, 8bwu. 81,xl, 8hxh. 8hzy, Seaa, Sci. 
8egp , 8egx. 8eho. 8riz, 8e km , 8cko, 8em i. 8epg. 
8epm, 8epx. 8eur, 8ev. 8e\'a, 8evr. 8eyt, 8dat. 
8de, 8er, 8 1q, 8ft. 8 fll. 8 ih. 8ij. 8iq, 8ju, 8kg. 
Slt, 8mz, 80w, 8qk, 81·t. 8 rn . 8sg. 8sb, 8sp, 8sz. 
8u e, 8pa, 8pd, 8 uk . 8uz , 8vfJ, Bvy, 8~ae, 8xe. 
Syd. 8yn, 8zl'. 8zz. Sz w. !Jallp. (9a hu ) 9aeq. 
(90ey): 9alk, ·911 hh. 9ahi. 9ajh . 9ajs. 9alr, 9amb. 
9ami, 9amq. 9l1nf. 91111q. 9110h. 9nod , (9nog), 
9aou, 9ap, 9api, 9a p s, gnp\\,. 9aq l', 9ark, 9arz. 
9asf. 9l1sj . 911sn, 9/1tn. (9all l ), 9ave, (9BVZ), 
(9awm ), 9aws. 9UX lI , fJayu. flaza, 9baz, 9bbf . 
9brb, 9hcf, 9hd s, OH'ed ). 9bey, 9hgh, 9b hd. 
9bhq, 9hie, 9hik, 9hji. 9hjv, (9hkj) , 9bkp, 
9hkq, !Jbl y, 9bm. 9 ho g-. !Jhri. 9brk, (9bsg), 
9bsl, 9bto. 9btt. 9h llw. !lbd. 9bvy, 9bxa, 9bxq, 
9bxt, 9bll, (9hzi)' 9hzll. 9b7.z, (geba), gees, 
geev, gede, ged r , !Jdi. gel)', gegk, geip, geiy, 
gejj, g eln , 9('mk, 9('118. (ge tr ). gel", geue, geui, 
gexe, gexp. 9dcf. 9dcl'. 9dge. !Jd k y, 9dma, 9dmj, 
9dpd, 9dqm, 9dqll. (90r ), 9dsd, 9d sm. (9d ta), 
9dte, (9dug), 9dui. 9dwk. 9dx n. 9d yu. 9dze, 
9dzq , 9dlW, (gebl), geez, g e i, gex, 91k, 91m, 
(9 g k). 9lrl, 9 hi , !J hm . !Jil!, 9ii. gep, 9ja, 9km, 
9kr, 91e. 9 1q , 9 11', 9 17. . 9m m. 9nll. 90x , 9pi, (9ps) , 
9pw, 9ql, (9 1'e), (911e). 9us, 9uu, 9pn, 9xae, 
9xaq, 9x l, 9)' aj. 9),w, 9 zoa, 9zal, (9zn), 9zt. 
9zx, (bt3), bq3 . ad7 . 

Canndian C. W .: 3at, 3bp. 3eo, 3ko, 3:m. 
4ab. 4bv, 4dq, 4hh, 5ae, (5 bq ) , (5en), 5et, 
(5g-0), 9ae, 9aj. 9al. 

Spark: 5yg. (fiahu)' (nnhv), (Saea) , (Sa hp ), 
(Saje), 6aH, (C,a ld . fiamk. 6npd. Saqu, 6bdu. 
6bip, Shim. Sbpw. 6ie. (fikm), 60t, Stu, 7aoz. 
7ahh. (7abs), 7a fo. (7aio). (71'),), 7 wq, 9aun. 
Ca nadian (9ax) . 100 walts at 7se. Would ap' 
preciate reports fJ'om eastern stations hearing 
7se. 

By 6CU, Charles F . Filstead. 2010 6th Ave ., 
Los Angeles, Calif. 

C. W.: lx, 5 hk , 5i r. 5px. 5qy. 5tj, 5xd. 
5zL 5lak, 5za~ 5z h, 57.~ (611hx), Sad~ , Sadt 
6ajr, (Sak), (SakI), 6a rn z, (6anh), (Sao l ), 6aor. 
Ga rb, Gns j. (Gnsx). 6n t q~ (inllb. 6auu, 6a wt, 
Shhh, She l', Shjll , (6 hjy). Shrn d. 6bnu, (6bnv), 
Sb nw, Shoe, Suow, Gbq f, 6hql. Gbsa, 6eb, (Sec) , 
Sdd, (6Ih) , (6gx), 6~y, Si i. 6iv. 6km. Sku, 
610, Siv. Snx, Sok. Srk. 6rm, (Ste), Sti, Stw, 
6vm, 6xb fone. 6zae. 6zb, (6z h ), 6z i, 6zo, 6z~ 
Szx, Sll, (7nem), 7niy, (7I1h), 7bj, 7bk, 7f<L 
711', (7 hj ), 7jw, (7 Irl , 7 1111, 7na, 7ny, 7---
7qn, (7se), 78Y, 7th , 7tq . 7ud . 7zo, 7zu, 8aq'!. 
8aqq, 8ate. 8ellr, 8e)'v. 8 jll, 8qk. 8ue, 8vy, 8x) . 
8zw. (8zy), 9aip. 901llh, 9arz, 9aul, 9avz, 
(90wm). Da),u, 9hey. 9hhd . 9hik. 9bji, (9bm) , 
9bpy, 9b<i , 9bzi. 9raa, geev. g emk, gens, 9dfb. 
9dky, 9d te, 9dtm, 9dxn , gei, 91;k, 9pi, 9xnq. 
9yaj, 9yw, 9za f, 9z n, mbppk, Cnn. 4bv, 5en, 
9ae. 9a l. 

Spark: 6aoa, fia"u , 6hak. 6kc. Skm, 6q r , Stu . 
These were 11 ea rd on detector alone and 

worked on ten watts dU1·jng Nov. and Dec . 1922. 

By Scott !i' ll. 151 3 E . Morris on St., 
Portland, Ore, 

C. W .: sla, 6abx. 6aet<, 6ajr, 6alv, 6arb, 6ard, 
6avd, 6bel, 6bgg, 6hie, 6hiq. 6hob, 6bow, 6bu n. 
6bwq, 6ee, 6ek, 6en, 6er, 6<;r . 6k3 . 6ku , 60h , 6rm. 
6vm. 6zh, 6zo. 6zx, 7bk, 7mf, 7ri, 7sc, 7zo. 7zu. 
Bazd, Bbk, 9bkp. 

Spark: 6ttl. 
Phone: kfay, kfe, kfef, kuo, kzn. kzm. 

C otttinlled on page 44 
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.~ 7ioth lJe~ 
V'<"\nl/{//;!tv/ 

engineers 

Three Types 

There a re three ty pes of K en
nedy R;ceiving Sets. Fir,d, 
Type 28 1 (shown .abo\"e ) 
specia lly designed for broad
c~sting wa\"el cngth s . S econd, 
the lnterm ed iate, for wave 
lengths 0 f 200 to 3. 200 m eters. 
Th/rd, the Universal. an ,, 11 -
wave set. 

Write for descriptive 
literature and price!l 

KENNEDY Regenerative Radio Receivers and Ampli
fiers were designed by the men who planned such 

famous radio stations as Bordeaux, Annapolis, San Diego, 
Arlington and numerous others. 

The combined genius of these radio engineers was concen
fl'ated on the problem of creating the finest radio receiving 
sets and amplifiers possible to produce for general use. 

They incorporated in every K ennedy receiver the principle 
of variable inductively coupled circuits, the best method 
known to insure a high degree of selectivity and freedom 
from interference. 

. They designed every element in the assembly-the induct
ances, variometer, vario-coupler, condensers, etc.-not only 
in accordance with the most advanced developments, but 
also to perfectly harmonize in operation. This feature of 
"balanced design" in Kennedy sets makes for closer tuning, 
absence of extraneous noises, and assures satisfactory 
reception. 

THE COLIN B. KENNEDY COMPANY 

SAN FRANCISCO SAINT WUIS 

KEN N EDY 
T e ll th a m that you saw it in RADIO 
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BEfiT IT 
FOt€ SHRR,o 

RSKFO~ HOOK- UPS 
WELL GIVE YOU SOh1'£ 

GOOD O,¥C'S 

THE STRONGEST LINK IN THE 
CHAIN OF PARTS IN ANY 

SET IS YOUR 
Ever y D ay They 

Got B etter and 
Better-N ow 

They ' r e the Best. 
You ' ll Say So. 

CYMO 
VARIOMETER 

They' r e Not 
Molded . 

That's Why 
They're 
B etter . 

BECAUSE-CYMO has the small est value of dist ri buted capacity; one-thi rd of th at of any 
molded variomete r. 
BECAUSE- CYMO is correctly wound to secure the right p roportion of turns between stator 
and rotor. 
BECAUSE- CYM O has greater w ave range; from 150 to 650 mete rs. For amateurs this is a 
great advantage, as molded va riometers w ill not go below 200 meters. 
BE CAUSE-CY M O perfec ted design, ru gged construction and ca reful workm anship g ive 
g reatest efficiency. 
BECAUSE-CYMO at $5.00 is the best money va lue on the ma rket. You can' t ge t a better 
v ariometer at any price. 

Cymo Is Built, Not A ssembled 
T he P art You'll Keep fo r Your New Set-The Pa rt You Should Order vVhen You T ry 

RADIO FREQ UENCY 
If your dealer hasn't got it---{) rder direct, C. O. D., Post Paid . Th e price is Fi'Ve Dol/aI's. 

W e Build 'em-You Buy 'em. Then we' ll BOTH Be Happy. Get the Poin t 

Radio Devices COInpany 
JOBBERS

Get on 
the Job 

693 MISSION STREET 
SAN FRANCISCO 

CALIFORNIA 

DEALERS
D on' t Delay . 

Your Competitor 
Will Beat You t G It . 

A-B BATTERY 
TESTER 

The J ewell A-B Battery te.ter fills a 
need for a. low priced but accurate port
able instrument for checking battery 
voltages . D ouble readi ngs 0-12-1 20 
volts is t he range usually supplied, 
which takes care of the "AU battery 
under all conditions and the "B" bat· 
tery up to the highest commonly used 
for receiving. 

Price $10.00 
We were the first to supply a com

plete line of miniature radio instruments 
of uniform size: Ask your dealer or 
write to us for complete radio circular. 

JEWELL ELECTRICAL 
INSTRUMENT CO. 

1650 WALNUT ST. 

Tell them that you saw it in RADIO 
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COtttuwed front. page 42 

By 7 AFF, Lebanon, Oregon 
Canadian-C. W.: 4dq, 4bv, 4hh, Seq, (5en), 

(5ae), ·5go, (Set) . Spark: 9bd, 5dx. 
U. S.-C. W.: 5zak, 5zb, Sza, Gku (buzzer, 

fone), Gnx, 6fh, Gbmd, (6burn), Galv, Gpi, 6aat, 
Gabv, 6awt, (6ea), Geb, 6zt, Gbsa fone , 6ajr, 
Gzz, 6if, Gpi, ti, Garf, Ggy, Gboe, Gbun, 6bin, 
6bh, (Gbiq), Gaoi, (Gbdw), 6bnt, (Gqm), (Gex), 
6a me, (6bru), (6avv), 6bu, 6atw, Gbip, Glu, 
Galv, 7ri, (7tq), 7th, (7adf), (7se), 70t, 7to, 
(7wm), 7fr, 7jw, (7ng), 7nn, (7m), 7ke. 7abb, 
7 afw, (7afh), 7eq, 7aie, 7adp, 7bj, 7hj , (7aea), 
7001. 7adq, 7wx. (7aif) . (7nf ), ( 7qn ) , (7aiy), 
(7na), (7nf), 9bif, 8bey, 9zt, 9uu, geje, ged!, 
9bik, 9bj i, 9bzz. Anyone hearing my 10 watts 
C. 'Y. pse qs l. ,Vill answer promptly by card. 

By 7ADF, H . J . Olseh ew sky, Montesano, W ash. 
C. W. : ill, 2afp, 3aro, 4bq, Sac, Sado, 5et, 

5ey, 5fm, Sft, 5fv, Ske, Smt, 5uk, 5px; Sqi, 
5qm, 5qt, 5rh, 5s8, 5tj. 5uk, 5zae. Szag, 5zas, 
(6abx), 6ahb, Gahq. Gail', Gaje, Gajf, 6aln. Galv, 
6alx, Gamz, Ganb, Gang, Gaox, 6arb, (Gark), 
Gate, 6atq, Gatn, 6avel , (Gavm), Gavv, Gax, Gbak, 
Gbbh, (Gbe), 6bej, 6bel, Gbev. 6bdf, Gbet, 6bh, 
Gbia, 6bip, Gbiq, 6bko, Gbmd, (6bmn), 6bod, 
6hoe, 6bof, Gboo, 6bpv, Gbpz, Gbqe, 6bqf, (6bql ) , 
Gbqr, 6brf, Gbru, 6bsj, Gbsw, 6btb, Gbu. (Gbum), 
6bun, 6 bur, 6bvg, Gbvw, Gbw, 6bwp, Gbzf, 6eai, 
(Gean), 6ebi , 6ep. Get, Geu, Gdp, Gea, Geb, 6en, 
Geo, 6fy. 6gh, Ggx, 6ii, (6ku), 6iv, Glo, 61u, 
61v, 6nb, 6nn, 6nx, 6qa, 6 qm, 6nv, 6rm, 6rr, 
6sm, 6su, Gte, 6ts, Gud, 6uw, (6vf), Gvm, 6xad, 
fixx, Gzb, Gzh, 6zl, (6z04, 6zt, Gzz, 7aad, 
(7abb), 7aea, 7acf, 7aeg, 7aen, 7aex, 7ade, 7adg, 
(7adm), 7adp, 7ads, 7aea, 7aek, (7aem), (7aff) 
7afh 7afs, 7aft, 7ao, 7at, 7ba, (7bb), (7bj), 
7bz, 7ez, 7dp. 7du, 7eb, 7eq, 7ex, 7ey, 7gm, 
(7hj), 7hm, (7jg), (7ke), 7ks, 71n, (7Ir), (7Iu ), 
71y, (7na), 7ne, (7uf), 7nr, 70e, 70j, 70m, 
(70t), 70y, 7pb, 7pf, 7qe, 7qf, 7qt, (7m), 7ru . 
(7sy), 7tf, (7to), 7tt, (7ud), 7ut, 7uu, 7ve, 
(7vf), 7vx, 7wm, 7wx, 7yq, 7zl, 7zu, 8aqo, 
8~sv, Saws, 8bb, Sbxq, Benr, Sen, Shw, Bib, 
8lU, 81s, 8ml, 8mz, 8ra, Ssb. Sue, 8zd, 8zy, 
87.af, 9aen, 9aey. 9afk, 9aja, 9ajw, 9ami, fjan i, 
9aoy, 9arz, 9asf, 9aul, 9aun, 9ave, 9avg, 9avs, 
9avz, 9 aWTIl , 9ax, naxu, 9bbf, 9bds, 9bey, 9bif 
9bik, 9bji, 9bjk, 9bjv, 9bkw, 9b lv, 9bm, 9bri: 
9bsu, 9bun, 9b"d . 9bx, 9bxq, 9bxy, 9bzi, g eey, 
9cfy, gens, getf, gexp, 9dfb, 9dfy, 9dge, 9dgy, 
9dkq, 9dlm. 9dpl, 9d sIn , 9dvl, 9dy, 9dyg. 9dyn, 
9dz, 9ib, 91f. 91q, 90j . 9pi, 9pn, 9ps, 9vm, 9xae, 
9xay, 9yaj, 9ym. 9za f, 9zt, 9zy, bt3, e18. 

Spar k : (Gagf), Gex, Glv, (6ark), Gom, 6xu, 
7abh, (7aff), 7bh, 71y, 7ry, 7 tm. 

Canadian C. " '. : 4bv, 4eg, 4hh, (4dq) 5ae, 
(5e n ), (5et). (5ey), 5ey, 5go. ' 

By 6ARB, 3029 Baker St., Berkeley, Calif. 
C. ~.: ley, by, I ced, 4eg, 4eh . 4k1, 4ya, (5di), 5ek , 

5ry, (5lf) , Skc, Skp. Sky, 5my, Silk, (5px) , Sqy, STU, 
(5te) , StJ, (5xa) , Sxd, 5xnd, Saz, 51.b, 5zak, Gbb, (Geu) . 
(Gea) , (6eb) , 6ek, Gen, (Ggx) , Gny, 6om, (6pi), 6.w, 
(6tw) , 6vf, Gzh, (Gzs), 61.z, (Gab x) , Gacla, 6ajr, Oalu , 
Ga,,!, (Gawf), (Gbeil , (Gbgh), (Gbbe), 6bbh, Gbiq, (Gbjq) , 
(6blY) , (6blu), (Gbmd) , 6bmx, Gbnv, (Gbdd), (6bqe), 
(6bqg), (6bqq), (Gbrg), 6brk , (Gbun), (Gbum), 6bvw. 
Gebi, (6zae). 7bj . 7bk, (7dp), 7du, 7eb, (7eq), 7hm, 
7Jw, 7ke. 71n , (7Iu) , 7me, 7mf, 7n n , 7nw, 700, (70t.) 
(7pb), 7qe, 7qf, 7qn, 7ri , 7m, (78e), 7. j, 7sy, 7th: 
7tt, 7uu, 7wk, (7wx), 7xf. - vee, 7zk, 7zo, (7zu), 7abb, 
7aeg, 7acx, 7adf, 7adp, (7aea) , 7aern, 7af., 7aft, Sbk . 
Scf, Sda, Sfu, Sib, 8ml, Sow, 8sb, 8sp, Sue, Svy, Sxe, 
8xJ, Syd, 8za, (Szy) , 8axe, Sazd, Sazf. Sazq, Sbnj , 
8b ti , Seaa, Segx, Scmi, S1.af, (9bm) , 9bp. gep, geo, 
(9dr), (9gk), 9km, 9kp. 91q, 91z, 90x, 9pi, 9re, 9yi , 
9ym, 9zn, 9aap, 9aey, Dark, 9afn. 9ahh, 9ajh, (9ajp). 
(9amb). 9ami, gani, 9anq, gaog, 9aoo, 9aou, 9aqr, 
9arg, 9arz~ gaaD, gaua , 9aul , 9avz, 9awm, 9axv, 9bbv, 
9bfg, 9bik , 9biq, 9bji. 9bjv, 9bkj, 9bom, 9bry, 9b.g. 
9bsz, 9btt, 9bvy, 9bxq, 9bzi. geae, geba, geev. 
gefy, gejj, (gens) , vee. ew, gemk, gepu, 9drb, 9clge, 
9dio, 9dky, 9dpl, 9dtm, 9dui, 9dwk. 9dyg, 9xaq. 
9zaa, 9zaf. 

Canadian C. W.: 3eo, (4bv) , Sbz, Sen, .'jet , 5ej, 
(5go) , 9ac, 9al, (9bd). Any above wisbing qrk, q, 1. 
qrk Garb.? 

By 6APO, Aube; ry, Ca lif. 
5aec, 5za. (Can .) 5 cn, 5 ado, 5zak, 5hz, 5nk. Sixes 

too numerous . 7ahw, 7nf, 7zu, 7oa, 7mf, 7aft, 7me, 
7kg , 7adp, 7tt, 70t, 7hj, 7pf, Sab, Sej, Szc, Syd , Stg, 
S bk. 8xae, S zy, Sjj , 8cur, Sbyo, Sefo-9ave, 9bm, 
9fv. 9bun, 9bj i, gefy, 9bly, 9dyt, 9byn, 9bed, 9dky, 
9bey, gepy, 9bvy, 9kp, gepu, 9xae. 9ig, geev, 9bxa. 
geey, gefy, gevg. 9dhi, 9bzi, 9bri, 9ps, 91., geaa. 

By 6BIC W . M artin, 131 N . Pine St., 'M aywood S la . 
Los Angeles, Calif. 

C. W .: 4mb, 5xd, 50i, 5ya, Sza. Gbig, (Gbjy) , 6agq, 
Gaiv, (Gzt) , Gzz, Gang, 6rm, Gabx, 6bsg, 6nn, G.h , 
(6atq), (6bru). Gob. Ganb, Garv, (6aoi), (Obin). (6bmn), 
7tg, (7aem). 7cy, 7d u , 7hj, 7afw, 7bh, 71u, 7na, 7me. 
Sib, Sfy, 8fu, Sbk . 9bj i, (9der), 9cjy, 9asll , 9abu , 
(geev) , 9clpd, 9avs, gefy, gewe, 9dtm, 9bzi, 9apw, 
9abv. Anyone hearing my sigs J?l'e , q.l, to above add. 

By 6FY, 144 Sunset Blyd, Modesto, Calif. 
3hg, (can .) 4 bv, Sen, Sqd, Sui, 5xd, Sxk, 5ya, 6 '. 

a nd 7'9 to numerous. 6zz, Sew, 8ow, 8qk. 8sp, 8vl, 
Syd , Sxe, Szw, 8z., Sanb, 8bbt, 8bfx, Sb.y, 8eid, Seur, 
8xae, 9bj, 9bp, 9vh, 9we, 9yw, 910, Qzy, 9aap, 9aix, 
9anb, 9anz, 9a.b, 9avz, 9baq, 9bbf, 9bji, geow, 9dqu, 
9d te, 9dtm, 9duD, gyaj, Oxaq, 9zaa, 9zaf. Anv one 
hearing my five watt. p.e q.1. -

Contil<ued 01< /Joge 46 
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-And they're all talking at once these nights! If you want to hear 
what you want when you want it, you might as well stop struggling 
with single-circuit receivers. 

Under present-day conditions in radio, with several hundred powerful 
broadcasting stations all operating on one narrow wave band, the single, 
circuit receiver is utterly inadequate to give you satisfactory results. 
Mixed messages and jamming between stations are bound to occur. 

The Paragon three-circuit receiver gives you the station you want 
when you want it-and no other. You can tune in accurately and 
exclusively, on any station you select, and get a clear, complete pro
gram without interruption or disturbance. 

Ask some experienced amateur what he knows about 

R eg. U . S. P at. Off. 

RADIO PRODUCTS 
The a m ateu r w ill t ell you t hat the P a ragon 

three-circu it r eceiver , ·b eca use o f its greatly 
superior select ivity and sen sit iv ity , can pick 
and choose b etween b roadcasting stations of 
about the sam e sign al str en gth wit h less than 
olle per cent d iffer en t ial. 

This m ean s tha t w ith a P a ragon r eceiver you 
get wh at you ·want w hen you wan t it-com
plet e m essages a n d clear m usic from the station 
you tune in on, without interruption an d jam 
ming. Until you ha v e list en ed in w ith a P ara
gon t hree-circu it r eceiver , you cannot gu ess the 
r eal pleasure a n d fascination of r a dio. 

P a ragon r eceiver s a r e built b y t he Ada m s
M organ Company, which has b een a p ion eer 
throughout the m odern development o f r a dio. 
P a ragon was t h e fi r s t regen er at iv e r eceiver 
m anufa ctured. P a ragon effected the fi r s t 
transcontinenta l r eception (not prearran ged) 
from N ew York t o C a lifornia. P ar agon effected 
t h e firs t tran satlan tic amateu r r eception . . D ur-

Also Manufactu rers 0/ PARAGON 
R ad io T elepho n e Am pli fie r 

Tra n smit ter s T ran s fo rmer s 
V. T . C on t ro l Units C o n t ro l Dia ls 
Rheost a t s Ampli fier s 
P otentiom et er s R eceivers 
V. T. Sock ets Swit ches 
D etecto r s Variomet e r s 

in g the war P a ragon r eceiv ers proved superior 
to a ll others in the inter ception of en emy signa ls 
by t h e Unit ed S t at es a rmy a n d n a vy. 

L ong b efor e b roadcasting popularized ra d io 
with the genera l public P a ragon equipment 
was t h e choice of the experienced a m a t eur . H e 
will t ell you t oda y t ha t i f you want qua lity and 
satisfaction , P ar agon R adio P roducts are the 
b est and safest b u y on the market . 

A n lIJus trated Ca ta Jo~ o f Para~on 
Radio Pro d u c t s I s Yo urs f o r th e Askjn~ 

DEALERS-The Ada m s-M organ C ompany 
has an int eresting proposit ion to m ake t o rep 
u t a b le radio dealers who b elieve in qua lity 
m erchandise. D et ails on r equest . 

A D AMS.M ORG AN COMPANY 
2 A lv in Ave., Upper Montclair, N. J. 

T ype RO·S R e generat ive R ece ive r 
and D eteclor-$7S.00 

T ype A ·2 T wo -Stage A mplifier--$SO.OO 
Licensed under Armst rong Pate uts) 

Ta~l them that Ton 88W it i. RA.DIO 
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ARGE 
-'!J01.(r"' 

RADIO 
BATTERY 

fir-
NICKEL 

Enjoyable concerts and maxi
mum receiving ran ge are ob
tained only when your battery 
is fully charged. 

THE 

HDNCHAAGER 
cha r ges your "A" or " B" battery 
over night for a nickel withou t 
r emoving it 'fram your living 
room. No muss-no trouble
no dirt-requires no watching. 
After the concert connect to any 
lamp socket, snap the clips on 
your battery and " turn in." 
While you sleep the HOM
CHARGER is silently charg ing 
your battery, the charging rate 
being governed automatically. 
In the mornin g it is f u I I Y 
charg·ed. No OTHER battery 
char ger can boa s t of such 
QUICK and ECONOMICAL 
performan ce. 
The HOM CHARGER is the only 
battery charger combining all of 
these NECESSARY HOM
CHAHGER features - SELF 
POLARIZING ; F IVE to EIGHT 
AMPERE charging rate; UN
DERWRITERS APPROV AL; 
beautifully finished in mahog
any and old gold; UNQUAL
I FIE D L Y GUARANTEED. 
OVER 60,000 NOW IN USE. 
Sold complete· with am meter , 
etc., by all good radio and elec
trical dealers for $18.50 ( $25.00 
IN CANADA). 
See the RADIO HOMCHARG
ERS DE LUXE at your dealer's, 
or write direct for our FREE 
cil'cu lar showin g why the HOM
CHARGER is the BEST Battery 
Charger at any price. 

MOTORISTS : The HOMCHARGER will 
also charge your AUTO battery. 

Western Distributor: 
BERTRAM SMITH 

516 San Fernando Bldg., . 
Los Angeles, Cal. 

The Automatic Electrical 
Devices Co. 

117 W est Third St., CinCinnati, Ohio 

Larges t M anufaclurers of Vibrating 
R ectifiers in the World 

C ontjuHed .from pag e 44 

By 5SF, 1616 Worth St., Ft. W orth , T ex. 
C. W . only . : l a jp, l azw, l emk, 19v, lii, I on. 

2ayv, 2bqd, 2bzv. 2eqz, 2el, 2ud, 2xao, 2xq, 3aj j, 
3blf, 3bvl, 3mb, 30t, 3su, 3yo, 4bg, 4co, 4ey, 4.b, 
4eh, 4el. 4hh, 4bw, (4hx) , 4hz, 4iz, 4kc, 4kl, (4 1j ) , 
4ya. F i\"e t oo numerous. Gnbx, 6ad, 6ak, Ganh, 6awt, 
6bie, 6boe, 6bow, 6bqg, Gbrf, 6bye, Geb i, 6ee, Gft, 
6gf, 6ir, <lka, (Gzae) , 6zh, 6zi, 6zz, 6xad. 7ny , 7se, 
(71.0) , 7zu, 7zv. S's and 9'8 too numerous. Condition: 
3gk, 3xn, 4bv, 5en , 9a l. 

All stations over 1000 miles. 

By 5ADB, E I P aso, Texas 
C. W.: lajp, lasf, law, l en f, lera, h:e, 2afp, 2xao, 

2zi, 2zs, 3aro, 3ber, 3bfu, 3bgu, 3eg, 3hg, 4sw (qra?) 
5aat, Sado , Sae, (Sace), 5aeu, Saht, 5ai j, Sbw. St' i 
5ey , 5di, 5ek, 5en, 5fo, 5ft, 5fy, 5~a , 5~r , 5~ j, 5hh, 
Sil k, 51d, 5ho, 5hz, bia, 5ik, 5iq , 5ix, 5jm, fi j I." .~ j w, 
5kf, 5kn, 5111e, 5mu, 5nd, (5nk ) . 5nn , 5nv, 5pb, 51'0, 
5pv. 5px, 5pz, 5qi, Sqs, 5rh , 5rn, (5s£) , Ssg, Ssm, 5sr, 
5~~, 5t.a, 5te, 5tj, Stm, 5uj, 5uk, 5uo, 5vo, 5vy, (5xnel), 
5xaj, rxb, 5xel, 5xt, 5xv, 5yk, 5za, 5zae, 5zaf, 5zak, 
51.as, 5zaw, 51.b, 51.h, 5zu, Gaag, Gabx, (iael, (lada , {iafh , 
Gaig, Gajf, Gakl, 6anh, Gapv, Gapw, 6a'lq , Garb, 
6arf, 6asj, 6atu, Gavn, Gawt, ubbe, 6bbv, 6boq , 6bg1', 
tibgh, Gbh, Gbie, 6b je, 6b jj. Gbjy , 6bnv, Gboe, Ob pi, 
Gbpy , 6bqe, 6bqf, 6brf, Gbr • . Obu, 6bvg. 6bvq, Gbvw, 
6cbi, Geb, Gek, 6en, Off , 6ku, GIu, Gom, Gpn, Grm, 6xad, 
Oxas, Oxk, Gxxa (qra'?), 6zb, (6zh), 6zn, GzI, (Gzz), 
711j, 7lr, 78C, 7zu, 7zw (qra'?), 8nzd, Sazj, 8heh, 8bk , 
~b"e, 8bsy, 8byo, 8ft , 8mo, 8uk, 8uzq, Szw (q m'), 
gaau, 9aup, 9abu, 9abv, 9aby, 9aey, 9afd, 9afk, 
9tlig, Oaix, gamb, 9ami, 9aoel, gaog, 9aon, gaeu, 9apr, 
9apw, 9aqr , 9aqz, 9ar, 9arg, gari, gar1., gasf, 9asr , 
gatn, 9avz, 9ay , !layu, 9aza. 9bbf, 9bcf, 9bhd, 9bh i. 
9bhq , 9bie, 9bif, 9bik , 9bil, 9biz, 9bji, 9bkk, 9bkw, 
9bly, 9bm, 9bog, 9bqw, 9bri , gbrk, !lbsz, 9bnh, 9bvl, 
9bx, 9bxa, 9bxc, 9bxm, 9bxq, 9bxt, 9byc, 9bzi. 9bzz, 
geae. geaf, geao, Deem , grev, gerle , gefi, 9cfk , 9efv, 
9efy, gegk, gegn , gehf, geig, geip, 9cjc, gek, gekm, 
9cn~ , OCPY. ger, 9ctg, 9cvg, gevo, 9cxp , 9e1af, 9ddo, 
9def. 9dge, 9dgn, 9dgu , gdgv, 9d ja, 9dkq. !ldky, 9dlm, 
gdma, 9dn, 9dpl, 9dqm, 9dqu, 9dsd, 9dsm, 9uta, 
9d ty . 9dwk, 9dxm, 9dxn, 9dy, !lebi, !lebt, gecr , gfm, 
9fs, 9hk, 911 1h, 9 ifo, ginf. 91t, 9ps, 9qf, 9rr, 9ue, 9uh, 
9uu, 9yc, gvm, Oxae, 9yb, 9yy. 9z t . 

Sparks: 5aeq, 5auf, 5au, 5j l, 5ne, 5to, 5tp, 5tu, 
5uel, 5wiq (qra'?) 5wiz, (qra?), 5xaL 5yg, 6aah, 9aoj, 
geev, ~)fow. Anyone hearing our ew p lease qal. to 
2117 Grant, E I Paso, T exas. 

By 7WX, 3825 East J St., T acoma, Wash. 
lb •• , l kkq, l ey, 3vk, 4bf, 4de, 4fo , 411i , 4kd, 5ad, 

5aec , 5bv, Seed, 5da, 5e1 i, bfv , 5ix, 5kn, 5nn, 5px, 5C)n, 
5qi, 5ri, 5~f, 5S8, 5wv, 5xnj, 5xv, 5za, 5av, Gabx, (6alx), 
6arnn, (fiaoa) , 6aor, 6apl, (Gasj ), (6arb), «(iany) , 6avr, 
uavv, Obar, (, b ea) , (Gbh), (Oblm), Gbnb, Gbqw, (Gbru), 
Obu , Gbum, 6bun, (Ob uy), (Ubwf) , Oby, 6bzg, Gca, 
(Gcbd), Geu . (Gea) , 6.b. (Gby) , 6ex, (6gx), 6hb, 6ib, 
(6iy). (l jd, (Gjn), 6ka, 61u, Giy, Bnt, (Gok), Grm, 6rr, 
Gsu, (Oti) , Gtu, (6wr), (Gzx), 9abn, 9ab u, !lapy, !lag, 
gnog, 9aou, gap", 9apw, Daso, 9ayu, 9aza, 9bgf, 9bju, 
9bjk, !lbkk, 9bkx, 9bri, 9bta, 9twa, 9bxm, 9bzf, 9bzi , 
9ccu. gee k, 9cfk , gegk, ge1lg, gelw, geuc, 9d~e, 9dky, 
9dpl, Dd.d, 9dta, 9dvw, gew, 91f, 91wa, 91z, 9qf, sevens 
to many Canadian (5en), (5go), 91x. 

By 6NC, 207 Gacen St., San Francisco, Calif. 
4eb , 5en, 5ek, 5rv , 5kr, fink, 5px , 5qa, 5Z8 , 5ado, 

5zak: Go m, Gbjr. (had, (iafn , 6bcq, (latCl, oaeh. 6ea, 
Geb, Gen*, Gagp, Gkn, Ghjf. Ggz, Gft*, GiJ j(}, (lzh, 6zz, 
6ahq. Gcu, nrm. And many otlier 6 di~ t. l"i ct stations. 
7tq, 7lu, 7\'f, 7mf, 7bj, 7ahw, 7adp, 7hm, 7zu, 7a!'iw, 
7nem, 75e, 7zk , 7bn, 7bp, 7jw, 7k c, 7fiY , 7wm. 7ny, 
7~c, 7aie. 7nf, 7al<, 7zo, Rtq, Saaf, 8zy. ~I<~, Rbk, ' 
~asv, Ayn, Sbeh, ~bx, Rer, ~cur. ~asf, 9gk, 9d r. Dawm, 
Oxae, DUUIl. guu, gaul, 9bji, Dbhf, 9bx, flami, gamu, 
!lzt, 9arz. 9ajm, 9bk'l , 9hjv, 9d lm, 9brk, Dbly , 
9f'wr, Udlrn. The above ca lls received on one st.ep 
amplifier audio. Anyone hcard or hearing my 5-watter 
p lease qsl. with card. 

------
By 6AWT, 653 Union St. , San Francisco, Calif. 
Ibkq, 2ckr, 3zo, 4eg, 41k, 4km, 4ya, 5be, (5di) , 

5.k, 5fv , 5gr , 5ik, 5jl, 5kc, 5kq. 5mo, (5nn), (5pb), 
(5px), sqy , 5sb, (5.0. 5.m, 5tc, 5tj . 5uk, (5uo). 5x", 
(5xu) . 5xv, (5za), 5z1, 5xad, 5zak, 5zav, (Ozac),(nrrs) 
nw. Gzy. OLllcrs G's too numerous to llIention. 7's 
abo too num erous to ment ion. Sab, ( ef), (~ib). 8kg, 
blv, Snb. ~qk, Rsb , 8sr. Rx j, 8yd , (8zy), Rzz, 8aih, 
Sajx, (~anb), Sasv, Saxe. ~axc, Sazf, Sazk, Rbdv. 8bch, 
8hey, (Shfh), (Sbfm) , 8bfp, 8bke. Sblg, 8bnu, 8bvr, 
8bxh, Sbxx, Seaa, Regp, . egx , Szaf, Rzag; 9az. Obm, 
9bp, 9bx, Dcj. gep. (9dp), gei. !lej , (9gk). 9hr, 9ii. 
9jq, 9kp. 9 1z, 90x, 91'i, 91'S, (9uh), DUll, 9xm. Dyi, 
!lyu, (9y w) . (9zu), 9aaq, 9abll. (9afd), gajp. (9a mb) , 
Dan.i, Danr. (9anq) , 9aod, (gaog) . 9aon, gaet, (9aou), 
(9np.), (!lapw) , 9aqa, Dnrz, !la.r. 9aul, (gavz) , 9awm, 
!laws, Day" (9ay u) . 9bb f, Dbdb, (9bed), 9bck, 9bey, 
Dbie, 9hik, (9hji) , 9bj v, 9bkj. 9bqb, 9bri, 9brk, (9b.g) , 
Dbtu, Dbud, 9bvy, 9bxn. Dbxe, 9bxq. 9bzi. gefy, Degk, 
9cje, gelllk, (Oens) , flCPH, get.r , flruc, 9r1fb, 9ug:e, 9dgv, 
!Jdky, 9dpl, (!lutm), Hdwk. 9dzi, 9xaq, 9yaj, !haa, 
(9zaf) I'\ew transm it ter hcrf' i ~ a 250 watt.er with l!)OO 
volts rert . ftC on plate radiat.ion. G The rmo couple 
amps. All hf'aring me P:iC q:;l Any of the above who 
lin ve not ref'ei ved card reporting: their sigs psc let 
me know and will q:;l. one. 

By 6BRF 1420 LeMoyne St., Los Angeles, Calif. 
3abo. 4bf .4bw. 5znk, 5zav, 5zaf. 5za, 5xd, 5dr, 5ek. 

fiec, 5en, 5rr, 5d i. 5ak, .5nj, \Vorked: (),I.!X, (ink, (iti. tird, 
GrE' , (ifill, fi flt, (iSH, 6:f. h-v,lia wt. t)avn , Obak, fibb ll, ()bnt, 
Obk x. ",bllld, fib.q, Gbcl, (71.jl, 7ey, (7zo), 7om, (1 1lLfl, 
(7tq) , 7ny . 7na, 7ot. 7nca, (7bj) , 7jw, (71w), 7aiw, 7111f', 
~bx, 8xh. ~bke. Sbay, ;..:byo, Svx, gen~, ge('\" , 9d ky. 
9zaf, namb. c;lxaq, (9b ji) , 9allli, naWlU, 9vaj, 9zn. !1ayu, 
9bx, 9av!4, 9caa. Anyone hearing my 100 watts p ure 
C. W., pae qsl with crd. 

Tell them that you saw it in RADIO 
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Standard 
Radio 

Supplies 
We offer no cut pnces or 
"junk" merchandise - but 
we do guarantee you full 
value for you r money, 
prompt and courteous serv
ice, and experiel1ced advice 
-the result of 1 5 years in 
in the radio field. 

Send Us 
Your 

Mail 
Orders 

Everything in stock that's 
standard' in radio

Grebe Apparatus-every 
model always in stock. 

Cunningham Tubes-all 
Types. 

WD-l1 Tubes, Detector and 
Amplifier. 

Westinghouse Radio Receiv
ing Apparatus. 

Frost Fones and other 
accessones. 

Magnavox. 
All Radio Corporation of 

America Receivers. 
Remler Radio Mfg. Co.-full 

line of parts. 
Baldwin Phones-all models. 
T ungar and Homcharger 

Rectifiers. 
Atwater-Kent Radio Parts. 
Bradleystat. 
Fada Parts. 
Western Electric Loud· Speak

ers and Amplifiers. 
Eveready Batteries. 

And Others too Numerous 
to Mention! 

Coast Radio Company 
Incorporated 

EL MONTE, CALIF. 
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Replace your Rheostats with Bradleystats 
Just compare the oscillograph curves above. made in the 
Standards Laboratory of the Universi;:y of Wisconsin. The 
superiority of the Bradleystat is strikin~;ly evident. Thou
sands are now installing Bradleystats in place of their wire 
rheostats, and get quicker tuning, greater range and louder 
detection. Try one, tonight, and note the amazing improvement. 

A new Allen·Bradley product is the Bradleyometer, the Per
fect Potentiometer. If you use a potentiometer in your set, 
send for a Bradleyometer bulletin. 

~-lB~ (A. 
Electri c Controllinl! Apparatus, 

288 Greenfield Ave. Milwaukee, Wis. 
Member 0/ the National Radio Chamber 0/ Commerce 

cAn Important Test 
The Oscillograph is a delicate instrument 
which records on a moving photographic 
film any fluctuations in electric current 
flowing through a rheostat connected to 
the oscillograph. 

Test No. I-See the violent fluctuations, 
the jerky, noisy control of a regular wire 
rheostat. Imagiae the hissing and whis· 
tling such rheostats create in your detec
tor tube. 

Test No.2-Now look at the smooth, 
stepless control of the Bradleystat. No 
hissing, no frying nor loss of exact con
troL Such noiseless, gradual control ex
tends yout range immensely. 

Fully 
Guaranteed 

Retail Price 

$1.85 
P.P. lOc extra 

U. S. PAT. OFF. 
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No More Storage Batteries 
The new WD-ll vacuum tubes requiring but a single dry cell to heat the fi la

ment have opened up a whole new field in radio. Sets are now brought within 
the reach of vast numbers who could not even consider them 
before. These new tubes differ in construction from the older 
types of tubes and require different associated instruments. For 
this · service we announce the following : 

~ . 

Type 300-A AMPLIFIER UNIT 
A compact unit consisting of our Type 

231 -A Ampli fying Transformer, Type 225 
Filament Rheostat and Type 282 WD- ll 
Tube Socket mounted on a nickel fi nish 
brass mounting. These parts are all wired 
ready for the external connections. The 
mounting is so designed that the unit may 
be used on a table or mounted behind a 
panel with only the rheostat knob pro
jecting. 
Price $7.50 

TYPE 282 WD-ll TUBE SOCKET 
A socket of molded bakelite arranged with positive contact springs to take 

the WD-ll tubes. This is a socket in itself, not an adapter. 

Price 80 cents 

TYPE 255 RHEOSTAT 
A rheostat of molded bakelite, not a substitute, for panel or table mounting, 

smooth in operation and attractive in appearance. Res istance 6 ohms, with 
current carrying capacity of 1.25 amperes. 

Price $1.00 

TYPE 247 CONDENSERS 
These already popular condensers may now 

be equipped with gear and pinion providing a 
vernier adjustment with but a sing le setting. 
A low loss condense r with a micrometer ad
justment at a fair price. U sed in large quan
titi es by such representative organi zations as 
th e W es tern Electric Company. Made in eight 
types. 
Prices $3.25 to $7.75 

TYPE 231-A AMPLIFYING TRANSFORMER 
Remember that this transformer IS particularly suited to the WD-ll tubes. 

P~ ~OO 
Send for NEW FREE RADIO BULLETIN 913-C and learn about these instruments 

GENERAL. RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE 39 MASSACHUSETTS 
Do not confuse the products of tbe GENERAL RADIO CO. with those of other concerns 
using the words "General Radio." The General Radio Co . has been manufacturing radio 
and scientific instruments for ma.ny years. It has no affiliation with any other company. 

Standardize on General Radio Equipment Throughout 

Try REYNOLDS RADIO Service 

19ZAF\ from DENVER I KLZ I 
The exclusive distributors of 

KENNEDY EQUIPMENT 
IN THIS TERRITORY 

If you have a KENNEDY Receiver you have the best in Radio 

REYNOLDS RADIO CO., Inc., 1534 Glenarm St., Denver, Colo. 
Largest distributors of Radio Apparatus in the West 

? Did YOU receive our 68-page Catalogue ? 

' Tell them .. that. yau. saw it .in RAPIO 
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REGENERATIVE RECEIVING 
CIRCUITS 

Contin ued from page IS 

holds three honeycomb coils-to be used 
as primary, secondary, and tickler, 
respectively-side by side, with the coils 
suspended in a vertical plane as shown 
in Fig. 70. Geared pinions are provided 
for rotating the coils laterally so that 
the distances between them may be 
varied. The secondary coil is mounted 
in the center with the primary and 
tickler .on either side. 

Fig. 70. Three-Coil Honeycomb Mounting 

If the coupling between the secondary 
and the tickler be made sufficiently close, 
so much energy will be returned from 
the plate circuit to the grid circuit ' that 
the circuits will begin to oscillate. This 
is similar to the "howling" which can 
be produced by holding the receiver of 
the ordinary telephone receiver close to 
the transmitter. Any slight noise 
picked up by the transmitter will make 
a click in the receiver which is, in effect, 
connected in series with it. This click 
in the receiver will be picked up by the 
transmitter and will be heard again in 
the receiver. The whole process repeats 
itself cumulatively, the result producing 
a shrill , high-pitched note in the re
ceiver. In fact, this method is used by 
telephone operators in attracting the at
tention of subscribers who have for
gotten to replace the receiver on t he 
hook after the conversation is completed. 
Try it-but don't blame the author 
for the results obtained. 

This phenomenon is identical with 
that of regeneration. A slight dis
turbance in the grid circuit is amplified 
in the plate circuit. This disturbance, 
much amplified, is returned to the grid 
circuit and if the coupling between the 
tickler and secondary is sufficiently close, 
radio-frequency oscillations similar to 
the audio-frequency howling of a Bell 
telephone circuit are produced. 

In employing the principle of regen
eration , therefore, the set should first be 
tuned in the usual manner with com
paratively loose coupling between the 
tickler and secondary coils, particularly 
until complete familiarity with the cir
cuits is gained_ The coupling should 
now be increased; and the strength of 
signals or music will be increased. If 
signals grow weaker, it is a sign that the 
leads from the plate circuit to the t ickler 

Continued on page 50 
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Why the Electro .. 
dynamic Principle 

is Best 

To own a good receiving 
set without Magnavox 

equipment, is like having 
your house properly wired 
and then using only small, 
feeble candle~power lamps 
in the sockets! 

The Magn~vox, in am
plifying with extreme sen~ 
sitiveness every signal sup~ 
lied to it: {rOni the receiver, 
must necessarily amplify 
any extraneous sounds 
which may originate in the 
receiver or power amplifier 
itsel f. 

Therefore, the combina
tion of Magnavox Repro~ 
ducer with Magnavox , 
Power Amplifier (as illus~ 
trated) is very desirable. 
By this equipment, in con~ 
nection with a good re~ 
ceiver, you get the music or 
speech with true clearness 
- and in practically any 
volume required. 

The chara~teristic of the 
el ectro~dynamic principle 
involved in the const'ruc
tio n of the Ma gnavox 
R eproduce r is such that in 
operation, no distortional 
elements can possibly ori~ 
ginate in the process of 
sound amplification. 

As electrical engineers 
appreciate, the sensitivity 
of the rnovable coil in an 
electric field is of a fa r 
higher order than that 
which takes place in the 
ordinary electro -magnetic 
reproducer. 

r-~-'--.--- - - ---" ' - .--- ------

is Com 
Compleles any RADIO 
IlECEIVING SET~ 

Whether placed in the average living room 
or large dance hall, Magnavox Radio floods the 
desired area with clear, resonant music or 
speech-its volume perfectly controlled from 
the M agnavox Power Amplifier constructed 
specially for it. 
Combination R·3 Reproducer 

and 2 stage Power Amplifier 
(as illustrated) 

R.2 Magnavox Reproducer 
with IS·inch h orn : the ut
most in amplifying power, 
for store demonstration, 
large audiences, dance h alls, 
etc, 

R·3 Magnavox Reproducer 
withl4-inch curvex horn: ideal 
for h omes, offices, etc 

Model C Magnavox Power 
Amplifier insures getting the 
largest poss ible power input 
for you r Magn avox R em'o
ducer , ,2 and 3 stage 

Ntagnavux Products can be had of good dealers everywhere 

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

Write for booklet illustrating and describing the 

~ NAVOX 
J, ·adio 

T ell them that you saw it in RADIO 
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Catalogue 

FREE 
One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Hook, and Guide to 
~ u('cessful Radio Work - one copy is 
yours Free. 

~ im ply write us a post card and we 
wiIl mail t he complete book to you Free, 

by return mail. 
J t Q uotcs t he lowest prices, amaz

ingly low prices on everything for the 
expert and th e amateur. Every im
proved part. the most up-to-date out
fits, everything t hat is needed of t he 
most modun type- at t he lowes t 
possible prices: 

It gives a li ~ t of broadcast ing stations, a nd 
gives much information about radio construc
tion and operation. Everyone interes ted in 
Radio need s this complete catalogue and hook 
of ins truction. 

1l'A.JJ'~=........,IJl Why Pay Higher Prices? 
Montgomery ' Yard & Co. has for fifty years dealt on a 
Money-Back basis, absolutely g uaranteeing everything 
they sell. \\.1ith quality absolutely assured, why pay 
higher pr ices elsewhere? Write today for this Free Radio 
Book and see for yoursel f the Saving it w ill bring you. 

One copy is yours Free. You need on ly write us a post 
card. 

Write to the house near"st you. Address Dept. 39.R. 

Chicago KansasCi.y S •• Paul For.Worth Por.t.ind,Ore. 

MontgomeryWard fl@., 
--The Oldest Mail Order House isTodaythe Most Progressive-

Oonltant, ateady volfage. 
No Ilattery noise In YOI'r V. T. 
Eaelly recharged at home. 
A life of from !I to 6 years. 
.JeUy electrolyte. no Iplllage. 
Ollp on for any required voltage. 

-A FEW OF THE REASONS WHY 

SNELL CELLS 
STORAGE "B" BATTERY 

Ihould be on YOUR let. 
At your Radio Dealer. or 

22 .... 11 unl .. ........ .. ......• 8 .60 
'4 .... 22 cen • ... .• ,............ 12.00 
Ohemical Rectifier . ••• ..• •••••• • 1 .25 

F.O. B. San FrRnriR(,o 
Order your. DOW ror Immediate Ihlpment. 

MANN & SNELL 6BQL 4733 Geary St., San Francisco, Ca'. 

Get a 

LEFAX HAND-BOOK free! 
See page 51 

Tell them that you saw il in RADIO 

R AD T 0 for MAR. C H , 1 9 2 3 
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have been incor rectl y connected. W hen 
they are reversed, it wi ll be found that 
the signa ls are greatly intensified. As 
the coupling between the tickler and the 
second ary is st ill further increased, the 
signals wi ll grow louder and louder 
until the coupling is close enough to pro
duce oscilla t ions. This results in com
plete distortion of the signals or music 
and the coupl ing should now be de
creased to a poillt just sufficient to pre
vent oscillation. This is the correct 
operating adjustment. \Vhen the dis· 
ta nce between the coils is decreased, the 
coupling is increased, and vice versa. 

vVhen honeycomb coils are used as 
the primary, secondary, and tickler, as 
illustrated in fig. 69, coils of the fol
lowing sizes should be used for the re
ception of broadcasted music on 360 or 
400 meters: 

De Gibl in-
Forest Remler 

Prim ary DL RG 50 or 75-
Secondary DL RG 50 
Tickler DL RG 75 

-(Depending on length of aerial. For long 
aerial, use smaller size). 
fig. 69 shows the use of inductively 

coupled primary and secondary coils. 

Fig. 71. Conductively Cou pled Primary and 
Secondary 

However, it is possible to use an auto
transformer or conductively coupled 
primary and secondary as shown in 
Fig. 71. 

The coil used as the joint primary 
and secondary may be a honeycomb 
coil, preferably of 50 turns. The tickler 
should have 75 turns . . This type of re
ce iver is a regenerative set with an un
tuned secondary. It is also termed a re
generative, single-circuit receiver, mean
ing that there is but one tuned circuit 
(the antenna ci rcuit) . . 

In place of honeycomb coils in a single 
circuit receiver, it is possible to substitute 
a vario-coupler as shown in fig. 72. 
The stator or stationary coil of the 
vario-coupler serves as both primary and 
secondary, and the rotor-ordinarily 
employed as the secondary-is used as 
the tickler. 

The regenerative single-circuit re
ceiver is very widely used for radiophone 

C01ltinued on page 52 
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Lefax Radio Handbook----
Distributed in the West by Pacific Radio Pub. Co., Inc. 

The 
Whole Story 
About Radio 

Told by the two 
Chiefs of the Radio 
Department of the 
U. S. Bureau of 
Standards. 

Dr. Dellinger, 
and Mr. Whitte
more, the authors 
of the Lefax Radio 
Handbook are the 
only authorities 
who have access to 
all the facts about 
Radio as well as all 
the New Develop
ments. They have 
not only written 
the most complete 
story about Radio 
obtainable, but will 
also write up all the 
new developments 
for the YEAR'S 
FREE SERVICE 
(to be continued 

after that at. ;a. 
small cost) -. 

T EFAX Radio Handbook is the one Book on Radio that keeps 
L abreast of developments. As quickly as the authors learn new 

facts about the sul>ject, the information is passed on to you. It 
comes a ll printed in loose-leaf form. all pages numbered and properly 
classified . Lefax is the only Book on Radio that doesn't, cannot 
grow old. . 

Note the little rings in the center of the book. Those rings are 
hinged. They are instantly opened-by a slight finger pressure-to re
ceive the perforated pages. Once an ordinary book is bound, it can
not be changed-but Lefax can. You buy Radio information complete 
when you buy Lefax. We furnish, free for a year, pages containing 
additional information. You need Lefax Radio Handbo~k. 

A FREE COPY with 
one subscription to 
"RADIO" for 18 

months. 

A DDITIONAL loose leaf 
pages are mailed to you as 

they are issued - free of charge 
for 0 n e year. Automatically 
keeps itself up to date. Every 
radio experimenter needs this 
book. Send for your copy today. 
Immediate deliveries . 

Thp OnP &st Book 
on~ADIO 

LEFAX 
GPowsOlcl 

DEALERS: Weare Western Distributors for this 
Book. W rite for trade discounts! 

Take Your Choice---Use ·:Either Coupon 

FREE LEFAX BOOK 
"RADIO"-Pacific Bldg., San Francisco. 
Herewith is $3.75. Send me a free copy of 
LEFAX and "RADIO" for ' 18 months. 

Name . .... . . .. ... . ...... .. ............ . 

Address .......... . .. ... . .. ... ......... . 

"RADIO" 
Pacific Building, San Francisco. 
Herewith is $3.50. Send one Lefax Radio 
Handbook to: 

Name .. ... ............. . ......... . . ... . 

Address ............. . .... . ..... ....... . 

Tell them that you saw it in RADIO 
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WELSH PEANUT TUBE 

W . T. 501 
"The Tube That Cannot Squeal" 

Sold for experimental use as a detector only. 

Filament 
Ourrent 
less 
t.han 
l/~ amp, I 

4-6 volts. 
Plate 
voltage 
16-22%. 

List Price 

If yony dealer has 
not got his stock in. 
yet send lIS you.r re
mittance and his name 
a nd we ~tJill see that 
yo u at-e snpplied. 

Can be used on 3 dry 
cell s o r regular 6-volt 
A·Battery. Wiring di
agram packed w ith 
each t u u e ~h owing 
how to lise the W. T. 
SO 1 with any crystal 
set . 
Nickel·plated socket, 
moulded base, double 
spring contacts, 40c 
extra. 

-\daptor for V . T. 
-ockets, 75c extra. 
\ ctual size 2 \4 in
hes without base. 

lobbers and deal· 
ers wir,e for mer
chand is ing plan. 

Packed 10 in a carton, 10 cartons per case. 
Orders fi lled in rotation. Please do not ask us 
to open an account to s hip sample tubes. Sam
ples shipped only at list price which will be 
credited towards your first stock order. 

RADIO RESEARCH GUILD 
9-15 Clinton St. P. O. B ox 1 New ark, N . J . 

R. C. UNIT 
CHANGES REGENERATIVE TO SUPER. 
JUST THE THING FOR AUTO RECEP' 
TION. NO AERI AL NEEDED. 

BRING IT IN ON A LOOP 
Diagram for simple electric l ight sockpt 
aenal. Complete instructions with each unit. 

Send money order for $1.00. 

RADIO RAY 
1545 Pine Street, San Franci sco, Cal. 

It's the contact 
th~t counts 
The special phosphor bronze 
clips o f the Na·ald W. D. 11 
Socket mainta in perfect cou
tact regardl ess of any varia
tion in t ube prongs and bases. 
Moulded from genuine Con
den site. these sockets are 
made for use with the fam
ous W. D. 11 tubes, operated 
by a single cell battery. 

The Na·ald De Luxe V. T. 
Socket is of highest quality 
thro ugho ut. Its laminated 
ph osphor bronze strips press 
firmly with a side wipe action 
on lhe contact pins, keeping 
surface clean and insuring 

1
:·~ perfect contact. 

~ .. , " 
', ' These sockets retail 

at 75c each 

• Send stamp for dial, small
space socket. condenser and 
R. I:;". transformer circula rs. 

Alden Manufacturing Co. 
Formerly Alden· Napier Co. 
D ept. H 52 Willow Street 

Springfield, Mass. 

C ontin!(.ed from page 50 

reception. Only two adjustments are 
required with such a set, rotation of the 
variable condenser for tuning, and rota
tion of the tickler for variation of the 
degree of regeneration. The primary 
switch is automatically operated in ro
tating the condenser. For those build
ing their own radiophone receiving sets, 
the circuit shown in Fig. 72 is recom-

Fig. 72. Hook-up 'With fI ariocoupler 

mended both for. simplicity of operation 
and signal st rength. ( It is to be under
stood, of course, that one or more stages 
of audio or radio-frequency amplifica
tion may be added in the usual manner.) 

In the regenerative circuits above de
scribed, inductive coupling of the plate 
and grid circuits through the media of 
the tickler and secondary coils has been 
shown. Another method is that of capa
citive coupling, through the employment 
of the :nherent capacity existing between 
the plate and the grid of the vacuum 
tube. These two elements serve as a 
condenser of very low capacity. To 
pass sufficient energy from the plate to 
the grid circuit through the means of 
this small capacity, therefore, it is 
necessary to build up high potentials, 
relatively speaking, on the plate and the 
grid. . 

This is accomplished by tuning the 
plate and grid circu its to resonance with 
the incoming waves, just as relatively 
high potentials are built up on the 
terminals of the secondary variable con
denser of Fig. 69 in tu ning the secon
dary circuit to resonance. 

Fig. 73. Capaciti'lJe Regeneration 

We learned in a previous assignment 
that variometers serve conveniently for 
inductively tuning radio circuits. For 
this reason, they lend themselves favor
ably to the necessary tuning of the plate 
and grid circuits for capacitive regener-

Tell t h em that you saw it in RADIO 
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(By Mail 5c additional) 

ROSS RADIO SERVICE 
693 Mission St., San Fra.nciaco 

FORMICA PANELS 
Cu t to order with square a nd smooth edges 
from handsome, black, polished sheets 3/16" 
thick. Price . ..•.•....•. 02 per square inch 

Immediate Shipment--Postage Prepaid 

DAVID RADIO SUPPLY CO. 
P . O. Box 596 REEDLEY, CALIF. 

Inves iga -e • 

SfEI{N-RADIO 
DEALERS SERVICE 

Wlwksll1e RADIO onl~ 
WI' 6;,7 50. ~OPE ST. WI U!OO FRANKLIN 

LOS ANGELES OAKLAND 

A SUPER 
LOUD SPEAKER 

.1 Not merely a head-phone instrument 

The Latest De· 
velopment to pro. 
duce a loud 
speaker that sur· 
/J ass e s a'nything 
on the market at 

any price. 

Powerful Volume 
Producing 

Mica Diaphragm 
Element 

Employed In AD 
Entirely New Manner 
Assures Maximum 
Clarity With Total 

Elimination of 
Distortion 

Patent 
Pending 

Gottschalk 
Trade Mark 

LOUI? SPEAKER 
Will Positively Not Rattle 

The Price: 

$22.00 

No Metallic Ring-Beautifully Finished 
Moderately Priced . 

Greater Volume with less energy. 
Supersensitive for Long Distance Recep~ion . 

Dealers-lf1rite at once 
for trade proposition. 

GOTTSCHALK ELECTRIC 
& MANUFACTURING CO. 
992 Howard St., San Francisco 



RADIO for MARCH, 1923 

ation. Their use is shown in Fig. 73. 
P and S represent the primary and 
secondary, respectively, of the usual 
type of vario-coupler, and V, V the grid 
and plate circuit variometers, inserted 
in their respective circuits. 

The disadvantage of this type of re- . 
generative receiver is that it requires a 
complexity of adjustments in contrast to 
the easily adjusted circuit of Fig. 72. 
In Fig. 73, not only must the primary 
and secondary of the varia-coupler be 
tuned to resonance, . but tuning adj ust
ments of the two variometers must also 
be made. In addition, the adj ustments 
once made, are difficult to maintain. 

In the early part of ] 922, Major 
Armstrong disclosed a new principle of 
regeneration known as super-regenera

tion. In the first part of this assignment, 
it was shown that as we increase the 
degree of regeneTation by increasing the 
coupling between the tickler and second
ary coils, the signal strength becomes 
greater since more energy is being re
turned from the plate to the grid cir
cuits. There is a limit to the amplifi 
cation of signal strength by regeneration, 
however, due to the fact that the re
ceiver breaks into oscillation- with de
leterious distortion - when the back 
coupling becomes too great. If a means 
could be provided to prevent the re
ceiver from oscillating, and at the same 
time to permit the use of g reatly in
creased coupling between the plate and 
grid circuits, tremendous amplification 
would result. 

In the super-regenerative receiver, 
Major Armstrong employs another tube, 
whose plate and grid ci rcuits are so con
nected as to set up oscill ations. These 
oscillations are tuned to a frequency 
just above the limit of aud ibility-
15,000 cycles (30,000 alternations, see 
first and second assignments)-which is 
still very much lmver than the frequency 
of the radio wave (750,000 cycles at 
400 meters). This 15 ,000 cycle current 
is led to either the grid or plate ci rcuit, 
or both, of the usual regenerative de
tector tube so as to prevent oscillation 
at intervals above the limit of audibility. 
Between these intervals, the regenerative 
effect builds up to enormous values and 
tremendous signal strength is obtained. 

The super-regenerative receiver IS 

chieA y of interest from the scientific 
viewpoi nt. It is by far too complex and 
unstabl e a ci rcuit for anyone but the 
most advanced experimenter to operate 
and for this reason it has not been put 
on the market commercially. 

Simple regenerative receivers, how
eve r, are thqroughly practi<;a l and effici
ent in every way and, in the case' of 
single-circuit receive rs, are capab,Ie of , 
easy operation by the novice. It should 
be borne in mind that regeneration se
cures the b~nefits of amplificat ip!l w ith
qut the US\! of additiorIal. amplifier:tubes. 

Continued on page 54 

The Hit of 
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New England 
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BUILD YOUR OWN 
SINGLE CIRCUIT 

TUNER 

Catalogue No. 165 .. . . . . ... . $13.00 
(Mounted) 

No. 146 Radiometer .. ....... $8.00 
No. 150 B. W. Ind ..... . .. ... $4.50 

(Not mounted) 

Wave length range 180-3100 
Wave len:th range 300-3280 

R. MITCHELL & CO. 
255 A tlan tic Ave. Boston, Mass. 

For 47 yr •. Mlr •. 01 Scientific and other equipm.ent. 
Look lor hade ntark on every piece. 

Jobbers and Dealers, write for discounts 

of the headlines of tomorrow's 
newspapers! 

D on' t be satisfied with the 
regular broadcastcd programsl 
G et t he most out of radiol 
H undreds of radio enthusiasts 
a re doing it! 

vaCUUTn tube set with a 

RADIO 
and. you will automatica lly ' r eceive and at t he 
same time have a perm anent record of all the imp 
portant and inter esting news events of the 
world. whether or not you know the code. 

Send Today Jor Booklet PR 2 

,Tell them th"t you saw it in RADtO 

RADIO MAILING LISTS Per M. 
12,422 Radio Dealers, U .S. by States P~r7ifs~ i 

1,614 Radio Mfrs .. U .S. by States . . . $15.00' . 
1,760 Rad io Supply Jobbers. U .S. by,'. 

260 ~t:Ji~ Stations .. . ... :: :: ::: 1tgg I 
257 MI l's. complete Radio ' Sets . . .. 4 .00 

67 Radio Battel'Y Manufactul'ers.. 1.5 0 
Ready to s{,lId 0 11 1'('ceipt of 1'e ll11'ttance 

Trade Circular Addressing Co. 
166 W. Adams St., Chicago 

[nt1es igae . 
STERN~RADIO: 

.DEALERS. SERVICE 
WlwkSRle RADIO · 01Ug , 

v 6 37 so. HOPE ST. . " . ~I'I ___ V leoo fRANKLIN I 
LOS ANGSLfiS """'~ OAKLAND 
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Heard with A MU-RAD Receiver 
And A 2 Foot Loop Aerial 

From From 
New York Detroit -

Davenpcrt Fort Worth 
8JO Miles 1092 Miles 

Kar.sas City 
1040 M iles Havana 

Fort Worth 1680 MJes 
1285 Miles 

Havana Calgary 
1567 Miles 1667 Miles 

From Porto Rico 
St. Louis 2036 Miles 

Manitoba San D :ego 900 Miles 
2070 M iles · 

Montreal 
1000 Miles 

Los Ange~es 
San Francisco 2070 Miles 

1820 Miles 
Honolulu San Francisco 

4278 Miles 2210 Miles 

Why MD-RAD Excels 

From 

Cleveland 

F " rt VI"rth 
1050 Miles 

Den ver 
1200 M iles 

S a lt Lake C ity 
1530 M les 

J·I:Jvana 
16 71 M il es 

San Francisco 
2180 MJes 

From 

Chicago -
Hava'1 3 

162 1 Miles 
Los An ge les 

1840 Miles 
SJn Fran ci sco 

1955 Miles 

.. CJfieNew 
Star in 
theJWdio 
World 

They copied all they 
could copy, 

But they could not 
copy our mind; 

JI7 e left them tear· 
ing and swearing 

A thousand lIliles 
behind. 

- Kipling. 1. Unequalled Sensitivity-Exceeds the sensitivity of the average 
set many times. The above record demonstrates this. 

2. Fine Selectivity- Permits di ffe rentiation of stations I % off tunc. 
3. Simple Operation-All tuning can be done with one hand. 
4. 1,000 Mile Reception-Guarantee goes with every set. 
5. Distinctive Appearance-Sol id mahogany cabinet, Radion 

panel, highly polished. 

Ask for a Demonstration of 
MU-RAD Receivers 

The MU-RAD-dealer in your town will gladly let 
you lis/en in on either type MU-RAD receiver 

Attractive Proposition for Dealers 

MU -RAD Laboratories, Inc. 

," 

Two Types 

MU-RAD SETS 
Type MA-12 3-Stage 

R-F and De- $128 
tector -

806 Fifth Avenue Asbury Park, N. J. 

Type MA-13 3-Stage 

R-F, De tector $160 
& 2 Stages A.F. 

Day-By-Day---In-Every-W" ay 
EBY SERVICE 

is getting 

BETTER 
and 

BETTER 
and 

BETTER 
Bnddy Sergeant Commander 

Notwiths tanding t he treme ndous demands being ma·de upon us from all parts of the country, 
for our l)Opuiar line of quality products, we are m:o.intaining 24 ·hour service. 

Antio.ipate your ... quirements and be assured of a supply of EBY posts. 

The ,H. H. EBY ManEg. Co., Philadelphia, Penn. 
Tell them that you law it In BADIO 
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ASSIGNMENT 12. 

TUllE TRANS:\1ITTING CIR
CUITS FOR RADIO-

TELEPHO~Y 

PR EVIOUS assignments have been 
given over largely to a discussion of 

the various pieces of equipment which 
are necessary for the reception of broad
casted music. In the bdief that you 
will find it of interest to consider the 
nature of the eqllipment which is used 
for the transmission of the signals and 
music \\'hich you receive on YO llr radio 
set, the following assignments will take 
up the subject of transmitting equip
ment for radio telephony. 

We learned in earlier lessons that 
for the propagation of the radio wave 
from the transmitting antenna, it is 
necessary to have some· sou rce of radio 
frequency current which will produce 
oscillations in the antenna. Such an
tenna oscillations are ca ll ed either con
tinuous or damped, depending upon 
whether they are unbroken or of equal 
amplitude, or whether the amplitude of 
each oscillation is slightly less than the 
one preceding it-as in the case of the 
swings of a pendulum. \-\lith damped 
oscillations, the antenna current consists 

, 
I :, 

"' R' ;; E>--~---f , , , 
~tgCq 

'-----'-----------' 

Fig. 71. Hartley Circuit 

of a series of wave trains, each t rain 
being separated from the one which pre
cedes and the one which follows it and 
containing a series of oscillations of de
creasing amplitude. (See end of fourth 
assignment) . 

Obviously, damped waves cannot be 
employed for radio telephony, since the 
waves are not continuous-hence to 
superimpose additional voice currents on 
such waves wou ld only result in the re
production of badly broken up and dis
torted speech. 

In the last assignment it was stated 
that when too much regeneration takes 
place in a receiving set, the tube circuits 
break into oscillation, since an over
supply of energy is induced in the grid 
circu it from the plate circuit. lly using 
vacuum tubes of sufficienrly generous 
dimensions and by supplying adequate 
power to the plate circuit-a high vol
tage, direct cur rent genrrator is lIsed in 
place of the dry cell B battery employed 
in the receiving sets-it is possible to 
utilize the same principle for the pro
d lIction of oscillations at a transmitting 
station. In fact, all radiophone trans
mittrrs today operate ON this principle. 

The Hartley circuit, the simplest form 
of tube transmitting circuit, is shown in 
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Fig. 74. Compare this figure with the 
regenerative circuit in Fig. 69 of the last 
assignment. It \\'ill be observed to bc 
very simil ar in principle. In Fig. 7-1-, th e 
coil S in the grid circu it CC.SF corrcs
ponds to co il S in Fig. 69. It will be 
noted that co il T, the tickler, is in the 
plate circui t in both figurcs. The telc
phone receivers, of course, are not in
cluded in the plate circuit of the trans
mitter in t he above figure. The rc
sistance R and the condenser C", shown 
in the dotted lines shunted across the 
grid and plate coils, represent the trans
mitting antcnna ci rcuit. In order that 
sufllciently close coup ling betwccn the 
plate and the grid ci rcuits may be ob
tained and for the production of strong 
oscillations, coi ls Sand T are placed 
close together. I n fact, they are ge n
erally wound in one coil and are con
nected togeth~r Ilt the point E. Thc 
B battery potential, as previously noted , 
is usually supplied by a direct current 
generator, the voltage depending upon 
the size of the tubes. It ranges from 
500 to 2,000 volts. 

Due to the ve ry close coupling be
tween the plate and the grid circuits, 

Fig 75. IIartlry Cirwit witlt Grid Coil in 
A lliellTla CirCllit 

oscillations are produced in the manner 
described in th e last assignment. You 
will recall the telephone " howler" 
analogy given. These oscillations, or 
radio frcqlle ncy" cur ren ts, fl ow in the 
circui t RC"TS. Actu all y, in the grid 
and pi ate ci rCli its thel1lsel vcs, the cu rrcnt 
is not oscillating or altemating, since the 
rectifying properties of the tube permit 
the curren t to flow in but one direction. 
The grid and the pl ate currents, there
fore, are actually pulsating direct cur
rents of a frequcncy with which the cir
cuit in dotted lines, R C"TS, can bc 
tuncd to resonance. The cur rent in this 
latter circu it may often be many times 
greater than the currents in thc plate 
and g rid ci rcuits. 

Fig. 75 shows Fig. 74 redrawn, the 
antcnna circuit replacing the oscillating 
circuit ~ho\\'n in the dotted lines in the 
latter figure. 

In Fig. 75, the grid circuit coil S is 
shown as being included in the antenna 
circuit. This m('ans that it \\'ould have 
to be wound with la rge size wire or 
copper ribbon in ord er that the resistance 
of the antenna circuit may be as low as 

Continued on page 56 

ONE DOLLAR 
SPECIALS 

Phonograph 
Attach,ment 

for your head 
phone. Makes 
a loud speaker 
of your phonograph. 

$1.00 
Please include 12c 
for postage charges. 

23 PLATE--GUARANTEED 
VARIABLE CONDENSERS $1.00 
Complete assembled. This Condenser has 2 Binding Posts 
for connections. Aluminum Plates-FORMICA ENDS. 
Guaranteed On Money Back Basis. 

Please send 12c for Postage. 

DIALS-
N A-ALD, 2-in. or 3-in., 
3 for $1.00. P as lpaid 

SOCKETS-
NA-ALD, Condensite, 

3 for $1.00. 
Amplifying 

Transformers, 

$3.00 Paslage 12c 

Another Special 
43 Plate Variable Con
densers. Aluminum plates. 
Formica ends. Binding 
posts. 

Only $2.00 
Guaranteed fully. 

Postage, 12c 

New and Standard Apparatus only. Our Mail 
Order Service has gained National Renown! 

•• .. :: TRY US FIRST .. 
•• •• 

ROSS RADIO SERVICE 
693 Mission St., San Francisco, Cal. 

SPECIAL DOLLAR ORDER BLANK 

ARTICLES ... . ......... . . ... ... .......... .. ... . 

Name .. . . . .. . .. . ... . . . ............ . ........... . 

Address ..... . . .. . . ... .. .. . ...... . ............ . . . 

Tell thew that you ssw it in R ADIO 

$ 



"ESCO" BATTERY CHARGERS 
To meet an insistent 

demand for 

Rugged, Reliable 
Neverfailing 
Motor-Generators 
For charging Batteries u sed 
in wireless oper ation we 
ha ve developed a complete 
line of many sizes. 'Vith 
or without panel boards. 
I 'ESCO" quali ty t hruout. 
You KNOW what 'fRAT 
means. 

As" f or Bul/eti" 242 
, . 

ELECTRIC 
SPECIALTIY 
COMPANY 

215 South Street 
STAMFORD 

Conn., U. S. A. 

Pioneers in developing 
Quality Wireless A pparatus 

HIGH EFFICIENCY 

HEAD SETS 
Army and Navy Type: 

2500 ohm, per pair . . . ..... $10.00 
• 3200 ohm, per pair . . . .. . .. $12.00 

Siedish-American T ype: 
2200 ohm, per pair . ..... . . $8.00 

Victor Type: 
Double pole, single coil, per 

pair . . ..... .. . . ......... . $6.00 

COMPANY 

CHICAGO, U. S. A. 
For SO YeuR M1I.kers 01 Good Telephone. 

Mail Orders Promptly Filled 
WE PAY THE CHARGES 

IfItla 

RADIO 
We Can Supply It. 

U. C. BATTERY 
and ELECTRIC CO. 

2158 Univ. Ave. Berkeley, Calif. 

n1J jJf,1 
Detec1arsl 

Amp lif iers J 

~fJ~-::;-"" 
'i['--' 

Those Broken and 
Burned-Out 

VACUUM 
TUBES 

Can Be 
Repaired 
and Guaranteed Too I 

If your d ealer does not 
k now send di r ect to us. 

Harvard Radio 
Laboratories 

p.o. B ox 1781 
BOSTON, MASS. 

Tubes r e turned P .P., 
a.O.D. 

.. ' 

T urn to the Inside Back Cover 
, . 

Tell them that you saw it in RADIO 
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· possible. The grid current itself, how
ever, is fairly small, and as a matter of 
economy and convenience, the grid coil, 
S, is generally removed from the an
tenna circuit, as in Fig. 76. In this 
circuit, the grid coil may be wou nd with 
smaller wire. 

In the study of vacuum tube detector 
circuits, we observed the necessity for 
the use of a grid condenser and grid 
leak. Similarly, in transmitting circuits, 
a grid leak and condenser must be em
ployed in order to bring the g rid to the 
proper negative potential so that the 
ensuing oscill ations will have a maxi
mum amplitude. See Rand C of Fig. 

Fig. 76. Hartley Cirwit with 
Tickler Coil in Antenna Circuit 

76. The resistance of transmitting grid 
leaks varies from 5,000 to 12,000 ohms, 

· depending upon the design and the capa
city of the transmitter tube. In Fig. 76, 

' the antenna circuit is tuned by varying 
the slider' on the coil T. 

, The Hartley circuits shown above 
have the disadvantage that they are 
efficient only over a fairly small band of 
wavelengths, which must be chosen in 
the design and construction of the trans
mitter. This means that the Hartley 
circu it does not lend itself to practical 
adoption at a broadcasting station w hich, 
in compliance with regulations of the 
D epartment of Commerce, must be 
capable of operation over a band of 
wavelengths of from 300 to 600 meters. 

Fig. 77. Colpitts Circuit 

The Hartley circuit, as we have seen, 
,employs inductive coupling between the 
grid and the plate circuits in order to 
secu re the regenerative production of. 

· oscillations. The Colpitts circuit shown . 
in Fig. 77 employs capacitive coupling 
between the grid and the plate circuits 
to accomplish the same purpose. 

In this circuit, the portion in dotted 
lines represents, .as in Fig. 74, the in- . 
ductance and the capacity of the antenna 
circuit. ' The condenser, C3 ,· takes th~ 

COHtimred on page 58 
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Two Radio Magazines 
i@7 for a little more than ~ 

the price of one 
~ 

, . 

THROUGH the co-.operatio? of the. ~merican Radio Relay 
League and the PacIfic RadIO PublIshIng Co., you can now 

subscribe to both "QST" and "RADIO" for a full year at the 
unusually low.rate of $2.70. Your subscription to "QST" also 
entitles you to membership in the American Radio Relay 
League. 

Amateur Radio is the fad of The very best radio material is 
the day. Join the ranks of the full- published in these magazines. You 
fledged experimenter by subscribing will get more out of your set if you 
to "Q5T" and "RADIO." These pro-
gressive magazines do not feature sensa- read "Q5T" and "RADIO" every month. 
tional radio stunts, but they give you The publishers will gladly send you a 
the "low down" on anything that's 
worth-while along the lines of practical free sample copy of either magazine for 
radio development. your approval. 

1.'==Save ~ 1.80====:d! 
Every progressive R adio experimenter should read 

both magazines regularly 

T his is undoubt
edly one o f the 
m ost l ib er a I 
m agazine combi
nation ~ f fer s 
ever made . Take 
adva n t a ge of it 
i:low! 

- --~-- --------------~ 

~ "RADIO / 1 Pacific Buildin g, San Francisco. I 
I ' I Send "QST" and " R A DIO" for one year. I enclose $2 .70 I 

I in full payment. I 
I N ame . ........ .. . . . .. . ... .. .... . . . ... . . . ... .. .. I 
I . I 
I A ddress .. . . . . ... .. .. . ...... .. . . .. . .. . . . . . . ' . . . . . . I 
I ' 
L'_' .. _ ... ~_ .. '-' . '-' .. ~. ~-' .. '-' '-' .. ~ .~ -' . '~ '-' . J 

Tell them tha t you saw it in RADIO 

R e n e w . your 
present subscrip 
t ion to either 
m a gazine if you 
are already a 
subscriber . But 
get you r sub
scription in by 
March 1st. 

Ii 



58 

" ILLIN 0 IS" THE RELIABLE 
CONDENSER THAT IS MADE RIGHT 

AND STAYS RIGHT 

Panel 
67 PIal es . . ....••.. $7.00 
43 ...... .. .. $a.50 

Ca"ed 
$K.!lO 
$~.75 

P anel 
23 Plates .......... $2.75 
13 " . ........ . $2.25 

CaRf'd 
$.1.00 
$3.50 

Vernier with single movable plate applied to 13, 23 or 43 sizes, $2.00 extra. 

Abo\"e l i ~t is for our Regular Style with Knob, Pointer anrl Scale. We al so 
furnish the COIlJem;er with smooth 3 / 16 inch :; t aff suitable for Dial at 15c off 
list. 

A 3-inch Fine Black Beveled-Edged D ial with Condenser, add SOc to list. 

Ful ly Assemu led and Tested. Il\lME:DlATE SHIPMENT. 

Money back if not satisfied. Just return within 10 days by insured Parcel Post. 

Sent Pre ptti(~ on Receipt of Price, Except: Pacific States, AlaRka, 

Hawai i, Philippines and Canal Zone, add 10c. Canada add 25c. 

No Discounts except 5 per cent on on.lers of G or more. Send for Bulletin. 

G. F. JOHNSON 
625 Black Avenue 

Springf ield, Illinois 

Non Tone Radio Rectifier 
R eliable HA" Battery charger lor home use 

Charging Rate 
The Non Tune Radio Rectifier charges at a un ;form rate which 
will main t ain a Raclio battery yet will not damage the batter y 
plates if neglected for a time greater than regular charging 
period. 
Takes less thau a forty watt lamp to operate . 

F.elay Lock 
A most important feature of the Non Tnne type of recti fier is 
th e relav lock wh ic h will prevent a discharge of any current 
whatsoever fr om the storage battery back into the rect ifier if 
power current fa:ls. 

Reliability 
Thousands of Non ' Tune Rectifiers are now being operated continously 24 hours daily in con· 
nection with R ailwa.y s ignal batteries where r el iab ' lity is absolutely essential. In this service 
contaets of Non Tuue Rect ifiers operate yea rs without requiring renewals . 
Ask ~ our dealer or wri t e giving your dealer' 8 name. 

Request Radio Bulletin No. IOID. 

LEICH _.ELECTRIC CO. 
Manufacturers 

N on Tune Rectijiers-Leich Comfortable . J/ e«dphones 

SIXTH DISTRICT 
AMATEUR CALLS 

appear in "Broadcast Pro
gram"-$1.00 for 6 months. 

Genoa, Ill. 

Tell them that you saw it in RADIO 

RADIO for MARc;H, 1923 
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pl ace of the coil S of Fig. 74, since both 
arc connected in thc griJ ci rcuit. Simi
larl y, condenser C, replaccs coi l T , since 
it a lso is con nected in the plate circuit. 
T hc fu nction of th e inclu ctance Lo is to 
se rve as a choke co il to prevcnt th e- radio 
frrqucncy cu rrcnts in C, from flowing 
throllgh the generator <lcross which it 
is directly connected. This chuke coil 
is Ill<lde of large wire so that it offers 
little if any resist <l nce to the high voltage 
direct cu rrcnt from the gr ncra tor. It 
cont<lins an iron co re, ho\\·eve,·, which 
gives it a high impedance to radio fre
quency currents. 

In the eleventh assignment, we 
learned that it is neceSS<lry to h<l ve the 
coupling v<lriable bctween th e pbte and 
grid ci rcuits, in order that the degree 
of regeneration Ill<l)' be properly con
trolled. In a regrnerative circuit of the 
type shown in Fig. 69 the d(,gree of re
gene r:ttion is controll (,d by varying the 
ind ucti ve coup l ing between the secon
dary coil, S, and the tickler coil T , con
nected in the grid and plate circuits, 
respect i ve ly. 

Similarly in a transmitting circuit, it 
is necessary th<lt th e cOl lpling between 
the plate and th e grid circuits be vari
ab le in order th<lt maximum regenera- ' 
tion, or the production of oscillations of 
maximum value, may be secured. In 

"J 

Fig. 78. H eisill[J Circuit 

the Colpitts circuit shown in Fig. 77, 
this is effected by varying the capacity 
of the condenser C,. This condenser, 
however, is not onl y part of the plate 
circu it , PFC" but is also part of the 
"antenna" ci rcuit L,C"C,C". This 
means that if the capacit}, of C, is 
changed in orde r to vary the coupling 
between the plate <lnd the grid circuits, 
and hence the degree Qf regeneration, 
the wavelength. of the "antenna" circuit 
is altered. A comprnsating chan ge in 
the capacity of the " antenna" ('o noenser 
C., must th erefore be made. This dou
bl~ adjustment is so nel.,·hat disadvan
tageous in <lctual operation. 

The resistance R and. t he condenser 
C, serve to furnish t he c<lpacitive grid 
leak method of appl ying a suitable 
negative potential to the grid as in 
Fig. 76. 

To Heising is due the circu it shown 
in Fig. 78. This is · actuall y a 1110difi
cati-on of the Colpitts circuit shown in 
the last figure. In the Hcising circuit, 
however, the coupling between the grid 

C o1lli,wed on page 60 
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Method Plates 
Prevents Any Between 

Stator and Rotor Plates. 
Accurate Distance Maintained. 

Mounting Screws 
Covered by Dial 

Ask Your Dealer to Show You This Variable Condenser 
No. 601-11 pla te wit"'Splate Vernie r . K" " h N o . 603-2~n13t n \v i' h 51l!:'tte Verni e r . K noh 

a"d 4 · inch Dia l. Each ......•. · ..... . S6.75 a nd 4·inch Dia l. EaclL .. . .. ... . .... S7.75 
N o . 602-11 pl a te wi t hout Vernier. L ess N o. 6 ~ 4-23 pht e ,vilho ut V e ni e r I.e .:: " 

Knob and Dial. E a c h .. . ......... .. S4.5U Kn o b a nd Dial. E ac h ........ ...... $5.50 

COUNT THE COST-
Two stages wi th 

2 po p"l a r $5 tra n s form e r s 
-Tota l amplification, 36 

Equ ipnw nl (' 0 8t-
2 ll'u ll s fo rtu ers . . .... $ 10.00 
2 t u lo eK . . • ......... 13.00 
2 Boe k et . •....••.. . 2.00 
2 r heo. tuLs ....... . . 3.00 

$28.00 

One stage with 
1 Am e rT ran 

-Total a mplificat ion, 3 8 .6 
E qu ipm e n t ('OS I -

1 A:lI l':Wl'R ,\ N 
1 tube . .. . 
1 socket ... . 
1 r heostat .. . .. . . . . 

$ 7.00 
6.50 
1.00 
1.50 

$ 1 6.00 

super audio frequency 
amplifying transformer 

l ' rlt·e, $7. 

T 
E 
5 
T 
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Dial-Type 
Rheostat 
"The Pea~ 0/ P erfection" 

GUAR .'\ l\' TEE I) to imp r ov e 
b,o th the ilJlIH'<lranCe ~lIHI ope ra
tIO n of <lily !'el. I llIproves ap
pea ra n ce l )(.~t·;llIs (, it IlHllches and 
harll1ill1 i 7 e~ with th e ol he r dials 
0,11 the /I' lIIel., I mprnves o pera
t IO n ht'c;ItI Se It assu res constan t 
s!gna l sll'cllg' lI illl d p revent s rc
slstal1("e overhe:ll ing. I~ e~ i st allce 
ele ment recessed in th e bile k of 
t l~e . dial Oil/side I he cabille t , also 
g l \,lIlg more cnh illct ~p ;lCt" . Sold 
through dl~ ;d e r s. or d ir{'ct if 
C::l" h ;tCCtl ll lpall i 's nT-,jer. i\ foney 
back if no t sal isfied. Price-

-$1.50 

Ask yuur Elec
trical Dealer, 
()r s en 1 ('ar
riage ('harl-!es 

It is doubt ful if th e substitution of all y 
one thing in a radio set co uld make 
such a no tab le improvem ent as the 
ins talla tion of an AMERTRA N. 

I M ail this FREE l I"" - COupon catalog ___ _ 

coll(·d. 
(Wt. 1 lh.) 

American Transformer Company 
Designers and builders of radio 
transformers for over 20 years. 

174 Emmet St. Newark, N. J. 
W. I. a/is, Cali/ornia Distributor, Rial/o Bldg., SarI Francisco 

'l'eU tb ... tbat 70U la.". it in RADIQ 

Parkin Mfg. Co., 
San Rafael, Cal. 

Gf' llllc'rnt'l1 : Plea!'e m:Jit me copy of 
j' "In, I" Cat al og. " ame a nd ad. 
dr c:-.~ o f mysel f a nd of t he dealer 
] fav o r, a rc : 

MY KA:lfE .. . . .. .. . . . . .. . . ... . . . 
STREET ' . .... .. . • . ... . . .... ... . . 
Al>lIl( E SS . . .. . . . •...•. . .. . ... . . 

DE:\J.ER • . . . . .. . . . .... .. . .. . . . . 
STREET • . . .. . ..... . . .. . .... . . .. 
A DDRESS .. .. , . . . •... .. . . ..•... 
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and the plate circuits is varied by mov
ing the slider S along the inductance L. 
Since L is fixed for any wavelength 
value desired, the wavelength of the 
oscillations is not changed for any 
change in the degree of coupling or re
generation. This circuit eliminates con-

denser C 2 of Fig. 77 and the adjustment 
is t herefore more simple. The other 
elements of the circuit funct ion the same 
as their companion lettered elements in 
the figure preceding. 

In practice, connected to an antenna 
circuit, the Heis ing circuit assumes the 
simplified form shown in Fig. 79. 

The 
Trinity 
Loud 
Speaker 

l . 

TYPE "AI" 
$25.00 
2 I -in. Fiber Horn 

The only device of its kind in t he Radio field 

Type "B" $12.50 
Study the illustration carefully and you will under
stand why it produces full, clear, natural tones with 
perfect repr oduction of all vocal and instrumental 
music . May be used with phonograph. No storage 
battery required. 

Loud Speaker is an instrument that combines the best qualities of " phonograph 
av'w<<uc'er in combination with electro magnetic princ iples best fitted for r adio amplifi cation. 
A solutely perfect reproduction of a ll music and speech without di stortion. The volume 
may be regulated from that r equired for a I'oom in your hom e to a tremendous output that 
can be heard hundreds of feet out of doors by simply iD creasi ng " B " battery voltage. No 
storuge batteries r equired. '1'he instrument is of a heavy duty type an d is guaranteed fully 
by the manufacturers. Asil yoJt.Y dealer for dem,onstration--if he cannot we can 

TRINITY RADIO CO., I68A Dartmouth St., Boston, Mass. 

Delicate Soldering 
Both th e manufacture rs' and ama
teurs' problems on all fine work is 
readily solved by the instrument con
stru cted for this particular purpose. 

THE P O ST SOL DERING I RON 
P latinum H eating Unit- Interchangeable T ips-Universal Current 

(Large & Small) 

Awarded Certifica te of Excell ency. N. Y. Evening Mai l Radio Institute 

From YOIIY Dealey, or ttyite 

P OST ELECTRIC C OMPANY (Fifth Division), 30 E. 42nd St ., New York 

JEWELL 
VER NIER RtlEOSTAT 

The Jewell vernier rheostat is 
extremely simple and substantial 
in construction. employing a new 
principle of contact which we have 
patented. Made of the highest 
grade bakeli te and using the best 
resistance wire obtainable. Very 
fine adjustments aTe obtained by a 
eingle turn of the knob. Ask your 
dealer or write to us for special 
circular. 

Price $ 1 .00 

Tell them that ' you .,, '\\, it in ·n .\ UlO 

R A D I o· for MA R .C H, I 92.3 

It should be borne in mind that this 
circuit does not of itself constitute either 
an undamped wave telegraph (C. W.) 
or a radiophone transmitt~r. For tele
graphy, it must be supplied with some 
form of key control for breaking up the 
antenna current into the dots and dashes 
of the telegraph code. For telephony, it 
must be supplied with some form of 
modulation system, which will be de
scribed in the next assignment. As it 
stands, this circuit simply will generate 
oscillations in the antenna circuit and 
additional equipment IS required for 
their prope r control. 

79. H eisin(! Circu it with IIntell na 

The tubes used in transmitting . sets 
do not differ materially from those ! em
ployed in receivers. They are more 
similar in design to amplifiers than they 
are to detector tubes. That is to say. 
transmitter tubes are aU hard tubes, i.e., 
are pumped to very high vacuum in 
order to stand the high potential applied 
to the plate without ionization or elec
trical break-down of the space between 
the plate and the filament. In addition , 
the filament, grid, and plate of a trans
mitting tube are made very much larger 
and more rugged than those of receiving: 
tubes, in order that they will not become 
unduly heated by the currents which 
they must carry. 

Transmitter tubes are built in three 
standard sizes, 5 watts; 50 watts, and 
250 watts. All of these sizes are used 
for radiophone transmitting purposes. 
When more than 250 watts output is 
required, it is a simple matter to con
nect two or more tubes in parallel, by 
connecting the respective filaments, 
gl"ids, and plates of tne various tubes 
together. 

It is interesting to note that late in 
1922 an nouncement was made by the 
General E lectric Co. that its engineers 
had developed a 1,000 kw. tu.be. Such 
a tube, of course, is still in the experi
mental stage, but it opens up possibilit~ 
for the transmission of speech by radio
phone to all parts of the world. 

In the next assignment, we shall CO I~
sider the various types qf modulation 
systems by means of which it is possible
to control the oscillations generated H), 
the circuits shown in this . assignment' 
so as to produce music and speech repn?
duction at the receiving station. 
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cut in standard sizes 

YOU can' now get rad io pan els 
already cut to a size to fit your 

needs. For your convenience we are 
ma king Condensite Celoron Radio 
Pan els in seven stand ard sizes . No 
longer will yo u h ave to wait and pay 
extra cost for having your panel cut 
to ord er. 

Th ese sizes haye been so designed 
as to mee t practically every need of 
the set-buil der. : Each panel comes 
trimm ed and w rapped sep:uately in 
glass in e paper to protec t th e surface. 
They are all ready for imm edi at e 
use. On everv one are full instruc
t ion s for worki ng and finishing. 

What Condensite Celoron Is 
Coil densite Celoron is a lam inated 

phenolic condensation product used 
by many of the leading manufac-

turers of radio eq uipment. It has 
high insulation resistance, high di
electric strength, low dielectric losses 
and is eas il y worked. Because Celo
ron has th ese qualities it h as re
ceived th e approval of t he U. S. 

, Navy D epartm ent Bureau of E ngi
neering and th e U . S. Signal Corps. 

. You can obtain any of these seven 
,stahda rd sizes : 

1. - 6 x 7 x X 4. - 7 x 18 x 3/16 
2. -7 x 9 x X; 5. - 9 x 14 x 3/ 16 
3. - 7 x 12 x Ys 6. - 7 x 2 1 x 3/ 16 

7.-1.2x I4x3 / 16 

Select th e size you need for your 
set. If your radio dealer h as not yet 
stocked th em, ask him to ord er for 
yo u. Or write direct to us, des ignat
ing by number th e size yo u want. 
W e can m ake prompt shipment. 

To radio dealers: Write for special dealer price list showing standard assortments 

Diamond State Fibre Company 
BRIDGEPORT (near Philadelphia) PENNSYLVANIA 

BRANCH FACTORIES AND WAREHOUSES 
BOSTON CHICAGO SAN FRANCISCO 

. Offices in Principal C it ies 
In C anada: Diamond State Fibre Company of Canada, Liolited, Toronto 

CELORoN 
STANDARD RADIO PANEL 

Tell them that you Haw it in RADIG 
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RADIO "A & B" STORAGE Batteries CHARGED at Horne For Few Cents With 
"PATENTED FULL WAVE" Automatic Magnetic 100·130 Volt 60 Cv .. l .. " C . 

F-F RADIO REGTIFIER 
Evenlually Vou Will Buy an F·F RECTIFIER , 
Why Not Now? The So<>ner You 
Buy It; The More You Save 

It CHARGES All 6 Vall RADIO "A" & AUTO Balterles: & All RADIO " B" & LOUDSPEAKER Storage Batteries Up To 120 Volts 
In Series Inductlv£ly At Home Ov erniyht. Olsconnrctlnq & Multipl e Connrctions Unn ecessary. Charging Circuits Separate. 
Nothing Uk e It Made. No Chance Fa. Ground. Or Short Circuits. Ne Sk'il Required. AMMETER elimin)te. Gues. Work. 
It Co. ts Vou Less To Bu~ An F· F RECTIFIER than T< Be Without One. Vou PAY'or ONE whether Vou Buy O"e Or Not , for It Costs An 
Avprage Of 52.forCharylng&Rpntnl. Evpry Time An Aula Baltery Is Cha'Ged B) Oth ers but Only A Few C'nt, When Veu Charge 
Vour Own From A Lam" Socket WI'h An F·F Battery Boost'ng RECTIFIER. If Vou Hwp Never Known The Delightful Feelinq Of 
Having Vour Storago Bat,prles Alway. Fully Charged for RADIO & AUTO Vou Will Experipn,e A New Thrill When Ycu H , ve 
An F·F RECTIFIER Which Gives Vou A Fully Charged Balt ery Ove.n:yh t At A Cost of A F, w Cenl , & A Pleasant Feel:ng of 
Things We!l Don(. Those Who Own Thern Feel Thpir F-F RECTIFIER is Th eir F. :thful Fri end. It Charges Aulomatica ll y & 
Bei nq Cleo n Can Be Phced Anywh ere. Nothlnq To Sian Ovor Be Fililld Bllrn Oul Need Alt ention Or C.use Tl ouhle Both Woves Are 
Rect ified Thru Infus;bl e Ca,bon Rrrtifying Brushes, M.intain'nq Consl. nl Eff iciency Uninterrupt. dly. While ti s FULL WAVE 
Del;vers RAPID TAPER CHARGE ,.commended By All Sto,"ge B Iltery Manuf. cture". The F· F RECTIFIER is A Comp lete Compact 
Portably Handy Charging Unit. Delivers Service Day & Niqht Automatica llv & Will Charg ' A Dead Batt e.y Do Nct Think Battery Is 
They Also Dead & Wern Out Simply Beca use It Will Nol Start Your Car. Buy an F·F RADIO 
Char e RECTIFIER & Fill tI With LIFE. It SAVES MORE than Its Co, t & Lasts Lifelime. 
AUTb Leav E' Vrur B, Ucr)' 1f1 C<lr, Or Whprever It 151 Wilhrut Evpn Disconnecting It 
Batteries Screw RECTIFIER Plug In Lam~ Sock rt. Snap RECTIFIER CI:ps on Batte.y 
Overnight Terminl' Is:TurnSwitch&Batt eryW'IIB eC hargoolnMorningAt Cost Of Few Cents. 
Ri ht In Is It Net Gratifying To Be Ready For All RADIOPHONE BROADCAST 
Yo~r Ca' Music Sermons & News Wh fln Friend! Cnll? Nrvf>r Havi ng To Be Ca/eful Of, or 

Tell Friends Vcur Battpri es Are Dead & 10 f erl Your Car Respond Lik e A 
Greyhound . Spinning fngin e W;th Powrr When Vou Throw in STARTER? 
FullvChargpctBaUpryStarts Car Quick & RpQllires Fewer Expensive Rppl cements. 
INSIST on Th e F·F RECTIFIER. Built By A Master Of The Art in 7 TVPES. 
So ManyThousand, Ar eBeingSoldlt HasMad, Possibl eTh ese POPULARPRICES. 

TVPE 6 Charge. 6 Volt Radio "A" & Auto Batteri es Pt 6 Amperes $1 5 
TVPE 12 Charges All t2 Volt Battp.les At 5 Amperes . .. . ... ... $15 
TVPE B Charges All Radi, " B" Storage Batteries Up To 120Volts $15 
Type A·B is a Combin. lion of TYPES 6 & B ... ...... . ... $20 
Type 166 Charg .. All 6 Volt Ba.tede, AI 12 Amperes ..... ..... . $20 
TVPE 1612 Charges All 12 Vnlt Batt eri ps At 7 Amperes . . ..... $20 
T~PE If. Z6ls a Comhi nation of TVPES 166 & 1612 ... . . . .. $28 

ALL TYPES But "B" Also CHARGE AUTO BATTERIES. 
Pat ~nlt'd Combination. 

CHARli ~ " ~ _ _ """,10 & AUTO BATTERIES. 
The Lower 3 Arp Laroe TVPES Built for Heavy Batteri es, or Where Charging Time Is Limited. SHIPPING WEIGHTS Compl ete With 
AMMETER & BATTERV CLIPS f1 to 15 Ibs. Purchase From Vour DEALER Or Mai l Check for Prompt C:xpress Shipment. 
If V'. PARCEL POST have Remittance Include Postage & Insuranco Charyrs, or WR ITE us' To Ship TVPE desired C O. D. 
Other F-F B1ttery Boo.ters Charge Batt eries From Farm Lighting PI lOts & D. C. Circuits & for GROUP CHARGING Economy 
Use Our 8 Amper e 12 Balte'y Capacity Autematic Full Wov e F-F ROTARY RECTIFIER desrribed In ROTARY BULLETIN 33A. 
ORDER Nnw. or WRITE Immedlatp lv fer FREE Descriptive RADIO & AUTO BOOSTER & ROTARV BULLETINS 33A 33 

FRANCE MFG CO Gpneral OFFICES & WORKS: CLEVELAND, OHIO. U. S A. 
• • Canadian Distributor: The Jaek V. Elliol Co., Hamilton, Ontario, Canada. 

RADIO SUPPLIES 
All ~ tandard Goods 
Immediate Deliveries 

D !stribl1tors tor 
BALDWIN. BRANDE'> and FEDERAL 
PHONES, FADA. FEDERAL and MONROE 
RECEIVING SETS, Erla, Acme, Dubilier, 
Chelten. Burgess. Meyers, Tubes, Magnavox, 
and many ot h~rs . 
A COMPLETE IIne_ Largest stock in the 

middle WeRt. 
WRITE FOR LATEST 64·PAGE CATALOG 

35 % Dealers' Discounts 

American Radio Mfg. Co. 
107 E . 13th St. Dept_ N Kansas City, Mo. 

KING Rheo-Socket 
ANOTHER RADIO SURPRISE 

Price $3, f. o. b. New York City 

Comp .. ct, Increased .mciency, aborter connec· 
tions, leso wiring-brings In stations yon 
Dever beard before. Mak. Wa a part of 
your np-to-date eet. 
A bigb grade articl. In Red Bakelite Wltb 
Phosphor-Bronze Oont&cta and Alloy R&
eist .. nce Wire. 

FOR BASE OR PANEL MOUNTING 

KING AM-PLI-TONE 
82 Churcb Street New York 
Mfrs. of tbe Famona KING AM-PLI-TONE 
Jobbers, Wire or write for proposition 

fJ - RADI 0 o!~~IITUTE-
Oond ncted by the cre .. t.lt and moat experienced radio telecraph organization In 

the world . 
Tboron,b tralnin" "Iven In radio operating. trallle, all system a, tnelndin, the lat.st 

Inccualul commercial radiO development of the G. E . Compauy, which, in ODe 8et, com· 
bin.. radiO telephony. coutinuou. WI'" telegrapby, and Interrupted coutinltoua WI.,. 
tele,raphy . Tbi. apparatul DOW inltalled In OUI tlChool. room. • 

TUItion Ten Dollars per montll, tor etthee the day or avenin, le •• iona, or botb 
lombined. 

Prospectus mail6d on T6queSt 

RADIO CORPORATlON OF AMERICA 
Phone Douglas 3030 331 New Call Bldg., San Francisco 

98 Worth St., New York. Phone Franklin 1144 

'--------, EVERY 'WEEK 
"BROADCAST PROGRAM" 

Send for SalDple Copy 

Published 

by Pacific 
Radio Pub. Co. 
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RADIO ADVENTURES IN 
RUSSIA 

Continued from page 18 

cabin. It would be the committee pro
cedure akin to the descent of a horde of 
jackals upon the body of a fallen animal, 
rending, tearing, annihil ating. 

" 'Beast! Traitor! Pig!' came the 
shouts from without. 

"A sound came through the phones 
which were hanging on the wall. I 
placed them over l11y ears and listened. 
Snatching the code callbook from its 
hook, I scanned the pages with eager 
eyes. It was one of the gu nboats calling 
me. I grasped the han dle of the start
ing box and heard the motorgenerator 
climb the scale to a shri ll ",hine. I 
called the ship and informed them of 
the transpiring events. The acknowl
edgement came back slo.wly but with ex
quisite precision. They were in the 
offing and would approach and send 
launches. I felt better. 

"A shot or the blow of some instru
ment sounded at the portalld the glass 
crashed inwardly to the deck. An un
wary head and an arm carrying a pistol 
was thrust in. I crashed a heavy code
book square upon the leering face. The 
book was light but it did the work in
tended. The head of the intruder was 
knocked down against the ragged pro
jections of the remaining glass. The 
head and arm was drawn backward and 
outward, accompanied by a howl of pain. 
A tiny rivulet of blood ran redly down 
a sharp projection of the ragged class 
and darkened on the port sill in a long 
trickle. 

"I drew back in the corner near the 
port and kept to the bulkhead. I was 
weaponless. A hand bearing a pistol 
\yas quickly thrust in the port aperture 
and fired a number of shots over a wide 
arc. The hand was as quickly with
drawn again. Being well mit of the arc 
of dispersion, I was untouched by the 
flying lead: It was a clever "coup de 
feu" meant to floor me. It did no dam
age except drilling holes in the inner 
woodwork of the bulkheads. 

"I saw part of a head and an eye 
cautiously thrust above the level of the 
port in an effort to ascertain results of 
the volley. I swung a light cane chair 
and crashed its feeble wooel against the 
port. Apparently it did no damage. 

"A shout went up from without. 
Then the howling voices 1vere stilled 
and hushed. The mob broke loose and 
went scurrying about the deck. Three 
launches were approaching. Their cock
pits were black with sailors. Rifles 
glinted in the sun. 

"I looked aft and was staggered. 
"The czar's col0rs were running up 

on the staff! Under the frown and 
threat of the guns the Bolshevists had 
turned reactionaries, but it was morally 

Continued on page 64 
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HERBERT HOOVER • 
...I'eaw'a1)'0Fa"nnfelr::8 

.I 

Get This First Class Radio license, ", 
ryou Can Earn Bit Money With It 

T HE best paid positions in Radio go to the men who hold the Government's Commercial License , 
T he radio IIIcn 011 every ship, in every lund commercial ~tat i on, in every hroadeasting station, 
mll s t. have l il li' of t.hoso licenses. Every rad io inspector must pass t he fi rst-class license oxaminn

tions. Engin('C'rs, IlII'I'hnnics, instn llat ion nnrl main tcnlll1('e f'xpel t~ mll ~ t lo ll of them own Il Gov('rn
ment Fi rst-C l a~s Commercial LicenEe. It is every rad io man's ambition to get a l ken~e, not only 
because it is t he highest mark of honor he can get Lut because it a lso opens to him all the wonderful 
opportu nities in thi ~ grea t prof('~~ io n, 
Emmett W{' IC'h of Pc r ulinr . Mo .• Rnr ic ~al('~ · rrnn. ('arns S3CO p(>r month and expe nees paid. l\1eTle 1vL W etzel, white taking 
our course, wa.Q a ch 'an('C ci frc m ft lin. n nnl n In~r('(· tor in tl lf' r:" I1~' in (>rrin J? I::t' J artn ' r llt of a Pub lic E'f'rvir£' Co. with a b iJ! in
crease in salary, GeorJ!(' Pt affa, at! 01 era l or al 'oard s}Jip. Rv('rag{'u $12.=) a montll with all cxpen 8{,S paid . R end in the panel of 
the fine salarieH paid in all lL e w'.m .. c! lui pC8itioD~ open to you as :WOD as y ou get the Government Firat Class Licc~e. 

SUCCEEDED IN GETTING LICENSE 
I have taken the Radio Course from yOll by 

correspondence and have finished it. Now I have 
succeeded in gelting a commercial first grade 
license. I can opera te most any spark station 
and can also opern te an a rc and tube transmitter. 

Win Your First Class Government 
License This New, Easy Way 

The National Radio Institute, Americu's first 
and la rgest Badin ~choo l , hus devised a remark
able new met hod t.hat makes it ea~y for you to 
win your l i"l'Il ~e , N.n previous experience in 
electricity or rndi o i ... 11f'('C':o:"'u. ry . LC~Fon8. so fat ci na ting the y 
rpad like a n int .... rp. :-I ting rOJlUlnCp, take you s tep by flc p 
through the wh olt~ wlJnd crfll l :owic ncc of radio. SpaTe Lime 
study at hOTllt' prt'pnr('H ynll in nn a mazing1y shor t time to 
pass t,he govcrTlII,pnl l'XU lll iJUll iOl1,<OI, :'10 you ca n R:c t on(' o f 
the fine jobs wui l in/.! in I l,j", ~rrHt. fifAld. Prom inf'Dt radio 
expert."J give you IX' r~lI l1ul ill 1" 1 r w ·t ifln. and ~dvj ce . They 
grade your papers, nn~wl ' r your fllU .. :-t lnns , glVP you (' \,('ry 
help you wan I :-'0 you f':11l quu lifr qui ckly . The diploma 
we give you u pon f'OTl1p ll·tion of the C01l r~(', f'ountA for ,I) to 
10 credits o n all gO\'er nrllelll licf'n"'c exnminal ions. 
The most il ll l)lIl't :lllt n·quin.' IIIf 'lI t s for U f'nIlIl IU'I'f'inl li cense 
is n knowled!!f' of t ht, H:.d ill (·, ·dr. Onf' of till' mo~t ext rnnr
dinnry fpntul'('~ nf t ilt' (ns titllt(,'S f'olllprt'hf'nsi, 'c ('Ollrsp is 
the four p atl'nt .... d ill strumf' nt~. ill\' (' nl f'O nnd OWIll'f1 1 1~' the 

Nationnl B:l clio lns titutc . 

National Radio 
Institute Dept. 1 O-C 
1345 P~ nns )' : ,.a n ia A ~f' •. N. w. 

" givf' yo u t lip pr:u·tical 
" trninirw in nu lin OJ)-

'- erotinn , instllllation, 
" ,- mnintf'llfIFH'P nnd 

" r £' ).JHir whit'll you 
" mw~l Il llVC to 

" becom£' nn 
" expprt , 

Four Radio Instruments Free 
Amnng thf' flC instrumpnts is the wondprful !\ntromrter , 
8ni<l by f'x~'rts to b r t.he mC'bt perfC'ct d evi (,(, ever ill \'('nh'd 
to t":lI' h l il t' Ihtd io ['£.Id e . ,\Y ith this nmnzinl! Oltu·h inr y " u 
qu i, 'kly \('o rn how to srnd and Trcf'h -c coUP with all t h e 
spPf 'd, thc accurncy nnd prf'ris ion of fl trnillf'( i cXJ}4:' rt 
0lwr:1tor. r.;" ex trn ('CJu ipmf'nt iF! n(,(!(,SHnry. Rinlp:y f'on
n","'1 n elry-("(·ll. Ad j u~ t Ih£' Iwnd-( ,Iw nc, " 'inel th£' nH .t"f , nnd 
for Iw enty ntinu1 e'~You ea n lis t£'n loa reprod u C'1ion of the 
code· work of two of the mostcxpert tranR·A tlanticopcrators. 

Interesting Book on Radio Free 

CliA BLES ROSI"I , 
31 Bunyon Ave., Yonkers, N. Y. 

GETS $165 A MONTH 
J am the only operator on board the "Lak. 

Tulare" and receive a salary of $125 a month. 
with an additional 53 a day food a llowance whi le 
in porl, totaling a cash pay of apl' r"ximately $165 
a month, LEO A. GOLDB LATT, 

Balt imore, Md. 

IN CHARGE OF RADIO DEPARTMENT 
AND ADVERTISING MANAGER 

I presume that you are somewhat interested 
in the amount of ~lI Ccess the graduates of you r 
school attain. The degree of sucrcss whirh your 
grauuateA 8nivf' at is a criterion by whirh the 
.chool is iudged by others. As you know. J com
pleted your prescribed course in Radio Tele~-
raphyand Radio Telephony on Ju ly 21, 1920. 
At the present time I have complete ('bar~e of the 
Radio Departmenl of True & Blanchard, Inc., 
of this place. This firm d ... ls both retail and 
wholesalp in Radio Equipment and Bupplies. 1 
a lso have charge of Ihe advertising of The Ver
mont Radio Company of this cily. 

Cpt into this raRf'inntjn~ pro· 
rf's~i () 11 now . Thc fie :d is wide 
OPCI! ; th nut:Jnnd:; of p~i tjn",~ nl'e 
oJ)f'n, Fillo out At onf'(> your 
oppn rt u n i1if's in rnoin. Send for 
th p i lltf ' n ·t;t i n~ (I'f'e bock. "How 
To J.Nlrn Had io nt H ome," 
whic-h ,.d\'P8 t'omplf'te ddll ilR of 
tlH' pllln by ",hil·h the Nntinnnl 
H ndl o I lI iO: ti t ute CJun lifif'R you 
qllil'k~y ill you r spnre lllnc at 
h ome fo r n Gnv ('rnmcnt Com· 
n1l'rrial Lic·(\nse. If you fi r" sin
ce rely ambitious to win succrss 
nnd wcal th in radin, srnd the 
couJ.JO n, Of n post efird, now. 

, _________ ---'11---'\ R EGI NALD T . ALBEE, 

P ick Ou ' Th. J ob Vou Want 
W. Will H . lp Vou Get It 

This is 3 brirf list of thr positions 
in t he lU,rlio field today, and the 
~a I3ril's paid: 

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

R'adio In. pector, $1 ,800 to S3,OOO 
a year. 

Hudio Auditor, $1,200 to $1,800 
a YE"d r . 

Radio Salesman, $2,000 to J,'i,000 

Advertising Manager, 
Vermont Hadio Company, 

Newport. \ errnont. 
EASY TO GET GOOD JOB 

Only a short Icller '0 leI you know that 
I am still on board and waiting ror the 
ship to sail. Tell vou r studrnt-ll for me 
that a man with a licensp has no t rouble 
obtaining n good position . Bt"lieve me, a 
joh like this i. worl h a goorl deal of study-
ing. L. M. WAlli NG. Jr., 

',~----~-W--A-R-N-IN-C-I-- ----~ 
" Ours is the one complrte rourse that pre-

Washington, D. C. 
Send me your free bnnk, "How to L earn 

a year. 
Radio Engineer, $3,500 8 year 

and up. 

S. S. Lake Farney. Norfolk. Va. 
$7.00 A DAY AS OPERATOR 

JU!'lt sailed thi~ mornin~ for Norrolk, 
where we arc to get a load of coal. I 
haven't much to do on board. and when 
in port not that much . I gel $7.00 a day 
when in port , and can sleep on the ship. 
Not bad at all . 

, pares you for a fird clas.q government 
" liCeU!)E, It is ('ompletp in every de-

Radio nt HOnlf' ." wit h full p:lrticulars 
about the oppo rtunith ·t:J in radiI). fi nd how 
you will q ui('k !y lrnin me in my tlpme ti me 
at home t o win a <';ov('rn nu' nt First·C lnFs Com-
mercial l. iC'f' lI sC! . A :so tc ll me how your frce 

" tail. Neres.o:a ry p~l'ticeinstrum(' nts 
'" are supplied frcr. Den', be rOIl-
" fuseu by chf>apcr OT fr('c rour~ 
',- es. They can not Sfcure ror 

" you a government license 
" w h il h is nccf"lsary to 

" o~:~~nina n~~~~posi-

Employment Service will help me to a position. 

Name " .. . . . ... ..... . ..... , ... . . ... Age .... . . .. .... . 

S treet .... • . . .. . . , . . , . . .. . , . .. . .... . . , . .. . . . , . ...... • ' " , •... ", 
City . ..... ....... ... .. .. . . . . . . State . .. .. .. .. .. ..... .. .. .. .. . " 

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

Radio Aide, $6 to $10 a day. 
nadia Orafl slllan, $7to 1'10" .Iay. 
Fi .. t Class Ship Operator, $105 a 

month , a ll cxprnsps raid. 
Commercial Land f;tat ion OJ>

eratnr. $' 150 fL mcnth a nd up. 
Brl"ladcn!llf ing i"1:at ion Operator. 

$125 to $250. mon,h. . 

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

NATIONAL RADIO INSTITUTE 
DEPT,IO-C 1345 Pennsylvania Ave" N, W, Washington, D, C. 
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TOO LATE! 
With the "Cut" of Our New 

"S. R. 25" RECEIVER 
-BUT-

We Can Tell You This: 

We Challenge the World! 
To Outperform It 

2 Radio - Detector - 2 Audio 
$150.00-less tubes 

And a beauty of finish that we believe unequalled. 

WRITE 

Hallock and Watson Radio Service 
192 Park Street "KGG" · Portland, Ore. 

Essential for Radio Success! 
If you're contemplating building a radio set or if 
you are not meeting with the best of success with 
your present set, it will pay you to consider the 
better grade of radio devices such as STERLING 
has to offer. 

Filament Rheostat 
The unusually large 
number of turns give a 
fine regulation of cur· 
rent. It will not heat· 
up. Adaptable to either 
panel or tabl,- mounting 
by mere loosening of set 
screw. 
List Price .. .... . $1.00 
Trade discounts on ap' 
plication. 

Satisfaction is guaranteed 
with all 

Here we are showing two 
very important parts to 
every complete and success
ful receiving set. A good 
rheostat is the key to your 
radio problems, allowing 
the full reception of clear, 
loud messages and concerts. 
The filament volt meter in
sures the life of your 
vacuum tube-a protection 
against premature burn
outs. 

OTHER STERLING RADIO DEVICES 
P ortable Rectifiers. 
Filament Ammeters and Pocket Voltmeters. 
Audio Frequency Amplifying Transformers. 
Radio Frequency Amplifying Transformers. 

The Sterling Manufacturing Co. 
2847 Prospect Ave., Cleveland, O. 

Filament Volt Meter 
Movement is of the mag' 
netic type, the result of 
years of manufacturing 
e x per i e nee. Flush 
mounted type. . Black 
satin ' finish. Lends at· 
tra ctiveness to set. 
Overall dimension 2%" 
diam. 
0·8; 0·30; 0·100 volt 

types. 
List Prices $4 and $5. 
Trade di scounts on ap' 

plication. 

~ QUALITY PRODUCTS 
~ Instruments 'Phones Loud Speakers 

Send for Bulletins AI-IO and AI-20 

ROLLER-SMITH COMPANY, 20 Park Place, NEW YORK 
WORKS: BETHLEHEM, PA. 

Offices in Principal Cities in U. S. and Canada 

Tell them that you saw it in RADIO 
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too late for their change of heart so sud
denly, and lately, so promiscuously. 
The czar would brook no subterfuges. 
Mutiny and treachery would be pun
ished. 

"I sat down in the remaining chair and 
laughed like a woman in hysterics. Dur
ing the at tack I had been deadly calm. 
It had been a state of calm imbued with 
the most deadly desire to anhilate the 
howling beasts who were seeking my 
life from without. But now I sat in 
the throes of what-madness probably
a result of the reactions from my late 
experiences which had been most har
rassing and wracking. 

"The launches scraped alongside. 
The rail bristled with leveled rifles. 
The crew had turned back to the czar 
too late. An officer came toward me 
as I stepped out on deck. He grasped 
my hand and was voluble with praise 
and comment. 1 sickened and turned 
away. 

"It was homesickness. 
"I appealed later and, after several 

supplications, was finally granted both 
means and permission to leave Russia, 
returning home via Sweden. It \VaS a 
grand and glorious feeling, especially 
when just about that time Red Russ:a 
was sweeping the imperialists across th l' 
versts of the country in the east. Litt~ 
Russia was flaming and White Russia 

. was in the toils as well. The directior: 
of the setting sun was the trail to home:' 

I 
/ . 
How to build the 

. Re'inh!1rtz Receiver 
is to ld, complete with il· 
lustrations and diagrams, 
in the latest addition to our 
FREE ~oos e leaf, handbook 
catalog. 

Amateurs find the Reinhartz 
hookup hy far the simplest 
yet des igned. In effic iency 
it rivals th e Armstrong and 
other well-known circuits. 

Parts necessary for huilding 
your Reinhartz ' receiver are 
also li sted and described in 

li 
the "Chi·R"d" handhook
your order, no matter how l'eel "Ulall, wi ll be dealt with 
the usual "Chi-Radii assur-

, ance of satisfaction. 

' _ ... ~ Write for your copy today-
'Xvr ... ¥- ask for "Chi-Rad" Hand-

~
~:~'oP' book, Edition RRr. 
~:;r 

• Chicago ~ Radio Apparatus'_ Co. 
415 S . Doo.rborll St., 

Chicago 
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Sebring 
Florida 

Hears 
Honolulu
Hawaii 

Every day there comes to us UJlsolicited, new 
evidence of the remarkable results achieved with 

various models of Crosley Radio Receiving Sets. 

Sebring, Fla., using a Model X Crosley Receiver (price only 
$55 for this four tube set) "clearly hears three selections and two 
announcements from K. D. Y. X. at Honolulu, 4900 miles away!" 
Centerburg, Ohio, receives 1920 miles from Los Angeles, Calif. ; 
950 miles from Fort Worth, Tex.; 1200 miles from Havana, Cuba; 
and 750 miles from South Dartmouth, Mass. A Crosley Model 
VI, a two tube set that costs but $28 was used. 

With a Crosley Harko Senior-$20.00-a man from Rock Valley, 
Iowa, had these very satisfactory results: "I have tested out the 
Harko Senior and am ready to agree that you made no over state
ments. We have heard Winnipeg, Canada; Dallas, Tex. and many 
other points." 

Th'ese are just a few quotations from among the hundreds that 
satisfied Crosley users are constantly sending us. 

No matter wh~t Crosley Instruments you choose, you may be sure 
that it will perform everything claimed for it-and more besides. 
Every Crosley Model, ranging in prices from $16 to our beautiful 
console Model XXV at $150, offers the highest efficiency at the 
lowest cost. 

Listen In on a Crosley and be Convinced. 
We also manufacture a complete line of parts for those who wish 
to make their own outfit. Among these are Variable Condensers, 
Knobs and Dials, V-T Sockets, Variometers, Vario-Couplers, Rheo
stats and the well known Cl'osley Radio Frequency Amplifying 
Tuner. 

Better--Cost Less 

RADIO RECEIVERS 

CROSLEY MANUFACTURING COMPANY 
319 Alfred St" Cincinnati, Ohio 

65 
Y/" 

THE THREE MOST POPULAR RECEIVERS 
ON THE MARKET 

CROSLEY MODEL X. A fou r tube set that gives reo 
markable resu lLs. Combines Olle stage of tuned radio fre· 
quency amp lifi cation with a tune r , audion detecto r and the 
Cros ley '1' wo Step A mplifi er . Price without bulbs, bat· 
teries or phones ... $55.0 0 

VI. A two tube set that gives uniform 
eve rywhere. Combines ~ne s t age of tu~ed 

radi o frequency wi t h tuner and audlOn d etector. Price 
without hulbs. batteries or phones .... . ...... · ·· · $28 .00 

The Crosley Harko 
Sen ior. a one tube 
non - r egene r ative 
receiver, of which 
thousands h a v e 
been sold - retail 
pri ces, $14, $15 
an d $16 . Simi lar 
instruments, but 
us i n g Armstrong 
Regenerative Cir
cuit, manufactured 

under li ce nse under 
Armstrong Pa tent 
No. 1, 113,149, dat· 
ed October 6, 19a, 
can be obtained 

from the manufacturers, The Precis ion Equipment Co. 
Powel Crosley, Jr., Pres ., Cincinnati, Oh io. Write the~ 
direct. 

TeU them that you saw it in RADIO 
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Jlze leadingRadio 
M f t of Corlpletet, U · F · anu ac urers Rarlio s.!!.~~ sIng ormlca 
Acme Apparatus Co. 
A-C Electric Co. 
Adams Morgan Co. 
Amateur Radio Supply Co. 
American R adio & Research Co. 
Andrea, Frank A. D. 
Benwood Company 
Beamish Electric Co. 
Boston Scale & Machine Co. 
Bowman Co., A. W. 
Br iggs & Stratton 
Bristol Co. 
Canadian Machine Telephone Co. 
Capitol Phonolier Corp. 
Chelsea Radio Co. 
Chicago Radio Apparatus Co. 
Cino Radio Co. 
Clapp-Eastham Co. 
Cleartone Radio Co. 
Cleveland Radio Mfg. Co. 
Cleveland Radio Laboratories 
Cleveland Products Co. 
Consolidated Radio Call Book Co. 
Connecticut Telephone & Elect. Co. 
C9rwin Co., A. H . 
Crosley Mfg. Co. 
Central Station Equipment Co. 
DeLancey, F elch & Co. 
Doron Bros., Elect. Co. 
Dryfuss Co ., P . M. 
Duck Co., Wm. B . 
Echo Radio Compauy 
Electric Machine Corp. 
Experimenters Information Service Co. 
Fargo Radio Service Co. 
Fast Feed Drill & Tool Co. 
Federal Institute of Radio Telegraphy 
Federal Telegraph Co. 
Federal Telephone & Telg . Co. 
Freed-E iseman Co. 
Galvin E lectric Co. 
General Apparatus Co. 
Great Eastern Radio Corp. 
Halliwell Electric Co. 
Hartman Electric Co. 
Heslar Radio Co. 
Henry Hyman & Co., Inc . 
Ingersoll Radio Shops 
Kennedy Co., Colin B . 
Klaus Radio Co. 
Kilborne & Clar k 

- Laurence Radio Electric Co. 
Magnavox Co. 
Marshall-Gerken Co. 
Manhattan Elect. Supply Co. 
McCorkel Mfg. Co. 
Meteor Radio Labor atories 
Michigan Radio Co. 
Midwest Radio Co. 
Missouri Radio Co. 
Moon Radio Corp. 
Mutual Purchase ASSOCiation, 

(Standard Radio Co.) 
National Radio Institute 
Nairsand Radio Mfg. Co. 
New York Coil Co. 
Paramount Radio Corp. 
Premier Radio Mfg. Co. 
Precision Machine Co. 
Precision Equipment Co. 
Radio Apparatus Co. 
Radi o Amusement Co. 
Radio Service & Mfg. Co . 
Radio Shop of Newark 
Radio Distributing Co. (Radlsco) 
Radio Products Co. 
Radio Electric Company 
Radio Shop of California 
Radio Instrument Co. 
Radio & Scientific Apparatus Co. 
Raymond Radio Corp. 
Ray Mfg. Co., J . A. 
R. T. Radio Corp. 
Reynolds Radio Co. 
SCientific Engineering Co. 
Signal Electric Co. 
SimpliCity Mfg. Co. 
Simplex Radio Co. 
Ship Owners Radio Service Co. 
Smith & Smith 
Stanley & Patterson 
St ates Radio Corp . 
Stern & Co. 
Sleeper Radio Corp . 
Telephone Maintenance Co. 
Tresco 
Tuska, C. D . 
Waveland Radio Co. 
Western Electric Co. 
Western Radio Co. 
Winckler, Frederick 
Wireless Shop, The 
Wireless Mfg. Co. 

oRMICA: 
. Hade hom Anhydrous Redmanol Resins 
SHEETS TUBES RODS 

Tell them that you saw it in RADIO 
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Manufacturers use and like 

The radio engineers of the leading radio manufacturers all over the 
United States have approved Formica in the most sincere and con
vincing way-by adopting it and using it in their production of radio 
equipment. 

, No other insulating material for panels, tubes, and other parts can 
show a list of makers of high grade radio equipment using their 
material that is comparable to that printed on the page opposite. It 
is practically a directory of independent radio manufacturers in the 
United States. 

This overwhelming preference for Formica among the men who, 
among all others, know most intimately the qualities and characteris
tics of radio insulation means only one thing. 

IT MEANS THAT FOR YEARS FORMICA HAS MAINTAINED 
A QUALITY AND UNIFORMITY THAT IS NOT TO BE HAD 
ELSEWHERE. 

These men like the handsome Formica finish. They like the way it 
works with ordinary tools. They like its high dielectric strength and 
the wonderful uniformity of the product. They like the fact that it im
proves with age instead of deteriorating. 

The trained engineers and purchasing agents of these manufacturers 
can scarcely be mistaken in their judgment of materials. The amateur 
is perfectly safe in following their lead. 

DEALERS : Formica advertising and sales support 
is the most aggressive and effective in the industry. 
The Formica Insulation Company treats you right. 

wThe Formica Insulation Company 
4616 Spring Grove Ave., Cincinnati, O. 

oRMICx 
Made from Anhydrous Redmanol Resitis 
SHEETS TUBES RODS 

Tell them that you saw it in RADIO 
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The Laboratory Technician Says: 

. 

Audibility 
Matching 
Volume 

Plus 
Perfect 
Plus 

Why Strain 
Your Ears? 

A whisper may be understood at a 
distance if clearly enunciated. 

"T-B-H" Head Sets reproduce clearly 
and naturally. No "Fuzz" or "Tinny" 
tone. Extremely sensitive. 

Aluminum cases-hard rubber ear caps-6-foot indicated corcL--very light in 
weight, only 12 ounces. 

It your deoler does not carry them 
he will order them for you. 

Dealers and .Tobbers 
Write For Discounts 

THE TELEPHONE BOOK HOLDER CORPORATION 
Dansville, New York, U. S. A. 

District Agent and Warehouse : 
CENTRAL STATES ENGINEERING CO ., CHICAGO, ILL. 

DO NOT BE CONFINED TO LISTENING IN ON THE 
NEARBY STATIONS, WHEN BY INSTALLING THE 

Genuine and Guaranteed Capitol 

"ALL W' AVE" 
(Trade Mark) 

in your set 
you can receive rema rkably clear a nd 

selective broa dca s t entertainment 

From Stations 

THOUSANDS OF MILES AWAY 
ancj on any 

Wavelength from 
150 to 3000 Meters 

without the use of variometers, vario
couplers, and loading coils. 

EventuaJIy
. Why Not 

Now? Price 
If your dealer 
canno t supply 

you, s end u s $9 00 your order a nd 
remittance to- • 
gether wi th hi s '. 
na me. 

Beware of 
Imitations . 

Look fo l' th e 
Tra de M a r k 
"ALL " {AVE " 
on th e r o tor, 
and th e s i x 
e ffi cient h ook 
up s pack ed in 
e ver y bo x . 

COUPLER 
Patents Granted 

Six efficient and simple hook-ups sent free upon receipt of ten cents to cover cost of mailing . 

Capitol Phonolier Corporation 58 Lafayette St., 
New York 

'I'his official 14 K . gold p la ted 
lapel button is n ow be ing 
giv en FREE to a ll new Mem
he"s of th e R ADIO EXPERI
MENTEl~S' LEAGUE. See 
special notice in RA DIOAD 
section (page 88) thi s maga
zine. Old Memb er s who bave 

not ye t r eceived Iheir lapel buttons w"ite a t 
once for one FREE. Get your fri e nds to 
join RADIO EXPERIMENTERS' LEAGUE 
(run b y Amateurs for Amate urs ) 9-15 Olin 
ton 8t_. Newa rk. N . • J. 

'f ell them tbat' you saw it in RADIO 
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THE MARTIAN MARVEL 
Continued frolll page I9 

" It does fly, as you term it," replies· 
old Baron Koubansky, calm an' proud 
like. "Here you see, sir, 'the first and 
only reversed-gravity rocket 111 the 
world! " 

"Reversed what!" I sputters. 
" Reversed-gravity rocket, I said," re

plies Baron Koubansky. "The secret of 
its flying power lies in a wond erful ray 
which I have recently discovered
though I find that it has long been 
known on Mars, 'where it is called the 
Zit ray-by means of which the force 
of gravity can be controlled, reduced to 
zero, and even completely reversed. In 
this rocket are five Zit ray generators, 
the largest one of which acts upon the 
entire lower part of the steel shell and 
serves to drive the rocket away from any 
source of gravity, as for instance the 
earth. The energy of the other four 
ray generators is directed , into the upper 
part of the rocket; and through their re
acting upon various heavenly bodies 
other than the one from which the 
rocket is being propelled, enables tht' 
torpedo to be steered in any desired di
rection. The ray-controlling apparatus 
is so delicate that this three-hundred
ton shell can be made to weigh less than 
one ounce, or at will its entire mass can 
be set in opposition to gravity." 

"I don't know if I get you right, " J 
tells him. " Do you mean to say that 
when you open up them Zip rays full 
power you can make this steel rocket 
weigh three hundred tons less than 
nothin' ?" 

"That , sir, is approximately the idea, " 
replies old Koubansky. "The action , 
however, is much more powerful. At 
full strength , the rays cause this shell to 
_be repelled from the earth with a force 
of nearly sixty thousand tons. This de
creases with the distance, of course, but 
ample power is always available, because 
one is constantly meeting other bodies 
from which additional repulsion may be 
obtained." 

Maybe you don't think I was feelin' 
pretty dizzy by this time. 

Stickin' a kind of socket wrench into 
a hole in the steel shell, the Baron gives 
it a couple of turns; whereupon the door 
in the side of the rocket swings open. 
This door is about ten inches thick, an' 
looks like it belongs on some wireless 
corporation's safe. 

"Come," says Koubansky, polite like, 
"let us be on our way." 

"N othin ' doin'!" I exclaims, backin ' 
off, "I ain 't goin' in there!" 

"Why, my dear sir, is it not yet ap
parent to you that my reversed-gravity 
rocket must be perfectly safe!" says the 
Baron, real pained like'. "And think of 
the possibilities of this trip ! You can 
obtain the constructional details of the 
wonderful Martian radio system and 

Con tinued on page 70 
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You Can Get MURDOCK Receivers 
AND OTHER MURDOCK RADIO APPARATUS 

--- Why bother with any other kind? 

$5.00 
2000 Ohms 

No. 56 

Double 

If your dealer Is n ot 
supplied sen d remit
tance direct to us 
and your order .. ill 
be promptly filled . 

MURDOCK MADE 800 .000 TELEPHONE RECEIVERS BEFORE GOING INTO THE 
RADIO BUSINESS AND HAS MADE THE BEST RADIO RECEIVERS FOR 14 YEARS 

KEELER WHITE COMPANY 
Pacific Coast Agents-WM. J. MURDOCK CO.- Since 1905 

$5.50 
3000 Ohms 

No. 56 

Double 

We carry a complete 
stock in our Pacific 
C 0 a s t wa·rehouses. 
Write for d e a. I 8 r 

discounts . 

509 Mission Street, SAN FRANCISCO 211 So. San Pedro Street, LOS ANGELES 

On the First Step 

Thor darson 
6 to 1 Ratio 

A. F. TraHsforme r 

The ideal two step 
arnJJlifj~r ha s a Thor· 
durson G to 1 ratio 
tr3 nsrorrncr on the 
fir st step. 

This is a new p r oduct 
- recently redected 
and is distinguished 
from our 3 ~.! to J 
ratio transformer by 
the red lettering on 
t he top plate. It 
gives unusually high 
amp lifieution without 
dislOrtion, the core 
hav in g twice the 
cr oss-section of th e 
ardinury transfor
mer. 

R emarkably low 
p l'i ced to retai l at 
$5.00. Good dis
counts. 

325 Yesler Way, SEATTLE 

Couple up these two for 
Highest Amplification 

vVe should be able to make be tter rad io transfo rmers for less. 
And we do! 
We have specialized in transformers for the last twenty-five 
yea rs. That means we know how to make t hem right! \ \le 
have the men and the manufacturi ng faciliti es to produce them 
in qua ntity. T hat means we can make them economically! 
Together they mean the best auelio f requency amp li fy ing trans
fo rm er that can be made, at the lowest possib le cost. 
H ook up to Thorelarson Transformers and see wh at perfect 
amplification really means. If you are a deale r, demonstrate 
to your customers what a perfect combination two Thordarson 
T ransformers make for a two step amplifier-
T hese transformers . can be used with excellent results on low 
vol tage tu bes. 
And such a demonstration will certainly make sales if results 
a re wha t your customers are after. 

Get a supply of Thordarsoll Trallsformers 
from y our jobber TlOW 

THORDARSON 
ELECTRIC MANUFACTURING CO. 

500 W. Huron St., Chicago, Ill. 

Tell them that you saw it in RADIO 

On the Second Step 

Tho rdarSOl1 
3% to 1 Ratio 

A . F. Tra ·nsformer 

For best results and 
per feCt reprodu ction 
of s ignals. the 3Vo to 
1 ratio t ransformer 
shou Id be u sed on t. he 
secolld step. Used to
gether in this ' way, 
these two transfor· 
m e l's g ive exception· 
ally loud signals. yet 
in perfect modula' 
tion. 

The Thordarson 3 Vo 
to 1 ratio tl'a n sform er 
is dist inguished by 
the black lettered top 
plate. 

All s i l k insu lated 
wire u sed thr oughout. 
Unequaled value at 
$4.50 li s t-also with 
good discounts. 
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If Y ou H a ve Never 
Tuned a R a dio Re
ceiving Set by Vari-

able Condensers 
You cannot -realize the wonder
ful results possible which this 
type of tuning affords you in the 
Universal Radio Receiver and 
Coil Unit. 

By this method of tuning the followin g desirable features are attained: 

First: 'I'h e wavelength range possible is approximately foul' times that attained with 
variometer tuning. 

Second: The signa l strength is exceptionally stronger. 

Third : Interference from other stations IS very much less. 

Fourth : By means of the vernier condenser us ed to tune t h e Secondary Circuit, extremely 
sharp s ignals are possible. 

Several other important features incorporated in this set are: 

1. Permanent . negative potential is antomatieally applied to the grid of each amplifier 
tube whenever they a r e in operation, thus preventing distorted signals . 

2 . The coupled cir cuit is used for s ignals received on waves from I SO to 2400 meters, 
however, the maximum wavelengt h possible is 6200 m et e rs with an average antenna. 

General Radio parts a re used in the construction of the Universal Radio Receiver & Coil Unit. 
A demonstration of our set will prove conclusivly that it is an id ool Radio Receiver for the 
most discriminating buyer. If your dealer cannot supply yon, kindly write us . 

P r ice F . O. B . Factory 
U n iversal Radi o R eceiver .. . ... $ 90.0 0 
U niv er sal Coil U nit ....•.. • . . . $1 0 .00 

Hayes & New-ton 
Machinists and Mannfactnrers of Scientific Instrnments and T esting M achines 

115 North Market Street Urban, Illinois 

$10 for $5 
You get a WESRAD AMPLIFYING TRANSFORMER Free for 

securing only two subscriptions to "RADIO" 
Merely Send $5.00 and T wo Subscriptions 

"RAj)IO"-Pacific Building-San Francisco 

WIS 

Concealed type, mounted on formica 
base ..•..... • ....... . .... . ... $1.50 
No. 754 visible type, switch alone, 65c 

Our sheet of diagrams showing the man y 
uses of this popular switch, sent free npon 
r equest. 

WILLIS SWITCH & INST R UMEN T CO. 
___ 8 Kingsb ury St., J amestown, N . Y . __ _ 

All Under One Cover ! 
A complete list of all Amateurs, Special 

Amateurs, and Telephone Broarlcasting 
Stations of United States and Canada ; 
also a l,arge two-color map to J'ccord your 
DX work on, size two ft. by three ft. 

MA lLED ON RECEIPT OF $1.00 
(No Stamps) 

RAD I O DIR ECTORY & P UB. CO. 
4. 5·D V esey St. N ew Y or k City 

CALLS HEARD 
Continued from page 46 

By Clande P erkins, 347 So. Fremont Ave., Los Angeles, 
Calif. 

2as, 3sk, 5eD, 5ir, 5kx, 5xa, 5ZB, 5zak, 5zat, 5zav, 
6ec, 6fb, 6gx, 6Iu, 6nx, 60e, 6om, 6re, 6ti, Gtc, 6xm, 
Gzb, 6zh, 6zn, 6zo, 6zt, 6zz, 6adr, 6ajr, 6akl, 6ard, 
6ark, 6bih, 6bis, 6bjq, 6boe, 6bqq, 6bqr, 6bum, 6can, 
6eed, 6bj, 7gn, 7gs, 7if, 7je, 7jw, 71n, 7\r, 7mf, 7na. 
7ne, 7ny, 70m, 7pf, 7m. 7rt, 7se, 7th, 7tq, 7un, 7IVffi, 
7zu, 7adz, 7afs, 7aem, 8bx, 8ef, 8ek. 8qa, 8rr, 8ru, 
8XIV, 8yn, 8vd, 8abx, Sbxx, 8cou, 9ak, 9bx, gey, 9kk, 
gin, 9ps, 9ql. 9rr, 9vw, 9ZD, gasp, 9aeet gado, gaie, 
9ami, 9any. ganh, ganr, gans, 9arz, 9azv, gave, 9awa, 
9awm, 9baf. 9bbu, 9beu, 9bey, 9bje, 9bji, 9bmy, 9bsd, 
Obta, 9bxa, "'9bxm, 9bxq, gean, gees, gefy, gene, geou, 
9dio, 9dky, 9dsk, 9duk, 9dzm, 9xaq, 9xad. 

By 5TA, 329 East D St., Oklahoma City, Okla. 
H eard .Jan. 30tb , 9 .55 P.M. to 11.22 P.M., one wire, 

indoor aerial, 20 ft . long, 6 feet above ground. Detector 
and one step audio. lbes, lejh, 3xm, 3zk. 4bk, 4by, 
Fives too numerous. 6bsq, 6re, 8aea, Sanb, 8ben, 8beo, 
Sbog, Seoo, 8dak, 8eo, 8ex, 81s, Sqw, 8uf, 8zo. Listed 
nines, 750 miles or more only. 9aky, 9ato, 9bfm, 9bkj, 
9bvy, geey, 9dio, 9gu, 90". Canadian: 3dh. 

By 6BQP , 1928 Crenshaw Blvd., Los Angeles, Calif . 
5adb, 5nd, 5nk. 5ns, 5xd, 5xi, 5za, 5zb, 5zh, 5zak. 

5if, 7ad, 7bk, 7bj, 7fd, 7kw, 71r, 7\n, 70t, 7\u, 71y, 7hj, 
7jw, 7kr, 7mf, 7sy, 7se, (7tq), 7sp, 7ny, 7mc, 7na, 7dd, 
7wm, 7th, 7nr, 7zo, 7zu, 70f, 7aea, 7aem, 7adp, 7afw, 
7abb, Sbk, Skg, Sml, Sue, Syd, 8zy, 8axe, 8azd, Sbpl, 
9dn, 9gs. 9kp, 9pi, 9aey, 9aiy, 9amb, 9awm, 9ayo, 
9bcy, 9bie, 9bji, 9bxa, 9bxq, 9cfy, gelm, gens, 9dky, 
9dlm, 9dte, 9dtm, 9dwk, 9yf, 9yaj, 9zn, 9zaf, 9bun, 
Can.: 9bxqra? 

Tell them that you saw it in RADIO 
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Conti", .. d from page 68 

patent them in every country on earth
except Japan. Why, you will become 
the most famous man in the ""orld !" 

"Not while old kid C. Chaplin is still 
able to amble around, I won't," I comes 
back. "And say, if these here electron 
magicians on Mars have been signallin' 
us so long, how come we can't hear 'em? 
I know a bird with more vacuum tubes 
than brains who listens every night with 
a twelve-step amplifier on every wave 
from twenty thousand to a hundred 
thousand meters-an' all he gets is mush 
from N-P-G!" 

"The answer is very simple," replies 
the Baron. "In order to tune in the 
Martian signals one would require a set 
of inductances of such-but wait until 
you see the transmitting station and you 
will understand. Now let us be getting 
started." 

"No, thanks," I tells him, real de
termined like. "I don't mind a little 
trip to Borneo or Copenhagen, but this 
h'ere Mars is too far." 

"Listen!" whispers old Koubansky. 
"If you knew what they have to drink 
on Mars--" 

"H'm, you didn't mention that be
fore," I says, thoughtful like. " Is it 
good stuff?" 

"It is, assuredly," he answers. "Prin
cipally real old rye." 

"Well, I don't know," I says, reluc
tant like. " I've walked twenty miles 
fer bum home-brew--" 

"I am glad you have decided to 
come," says the Baron. "Step in." 

Feelin' like I ought to know better 
than do such a fool thing, I goes in , pass
ing through another heavy inner door. 

"Both these doors close hermetically 
tight," says the Baron. "This prevents 
the air inside the rocket from escaping 
when we get up out of the atmosphere. 
A simple oxygen generator keeps the air 
in here in good condition. The rocket 
also is provided with electric heaters and 
i~ lined with a heat-holding material for 
protection . from the fearful cold of in
terstellar space." 

He turns on a light, whereupon I fi nd 
myself in a round steel-walled room, 
which is all choked up with motor
generators, high-tension transformers, 
centrifugal pumps, copper pipes, and steel 
cylinders. Set in among this compli
cated apparatus are five strange-looking 
glass tubes about six inches in diameter 
and three feet long, with rows of smaller 
tubes containing silver-like elements 
branching out on each side like a fish's 
backbone. In the center of the rocket 
stands a small table with aU-shaped 
top; and a leather swivel chair is set in 
between the legs of the U. This table 
and the panels it supports are covered 
with clusters of dials, meters, verniers, 
gauges, and control wheels, while fitted 
into six black tubes, one coming from 
overhead, one from underneath, and 
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four runI11ng horizontally from the 
sides of the rocket, are six sets of ad
justable lenses, in front of which is an 
elaborate arrangement of tiny mirrors 
and gold threads mounted over six 
finely-engraved silver scales. 

"Most of the controls you see on the 
table and panels are for building up the 
five Zit rays, which are generated in 
the glass tubes," says the old degravity 
wizard. "Each ray has two power con
trols, one of which varies its force in 
ton units, and the of her in pounds. The 
lenses and mirrors are used in the navi
gation of the rocket." 

"If you will seat yourself here," he 
continues, pointing to a second chair, 
which stands over a large glass port in 
the iron floor, "we shall be getting on 
the way." 

, Feelin' right uneasy an' excited like, 
I sits down. ~. 

Old Koubansky switches on a shaded 
light over his control table, turns off 
the others; then, taking his seat, he 
throws in some switches on the panels. 
There is a clicking of automatic starters, 
and motor-generators begin to hum. 
Pretty soon five little blue lights flash 
up on the control table. As the Baron 
continues his manipulations, the big 
glass tubes slowly fill with a glowing 
silver-colored vapor, which gradually 
clears away again, leaving half-a-dozen 
soft rainbow-colored lights flickering 
and waving in the tubes. 

"N ow!" mutters old Koubansky
and I hold my breath. 

The motor-generators take on a 
deeper hum; the fluttering colors in the 
tubes suddenly turn to a hot flaming 
green; and then I feel the springs in the 
seat of my chair quiver a little. We 
were on the way! 

Looking down through the port in 
the floor about a minute later, I see the 
lights of San Fntncisco and all the bay 
cities twinkling below - and getting 
smaller and farther away every second. 

"Sufferin' Jeremiah!" I gasps. "This 
thing must be travellin ' like a speed
bullet !" 

"No, only about ten miles a minute," 
answers old Koubansky, looking up from 
his controls. "We have to go slow here, 
otherwise the friction of the air w ould 
burn us up. When we get out of the 
atmosphere we shall come up to our 
regular running speed, which is about 
ninety thousand miles a second." 

"Oh!" I says, kind of sickly like. 
"Is that all." 

"Why, no," replies Koubansky. "I 
could double that, if you are in a hurry." 

"No, not a'tall, thanks," I replies, 
hasty like. "I got lots of time." 

"The atmospheric pressure indicator 
has dropped to zero," mutters the 
Baron; and he reaches for his controls. 
The hum of the motor-generators again 
changes to a deeper note, while the 

(fontin·ued on page 72 
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A ctual results 
count. T esti
monials like this 
pour into us 
daily. 

1ltfl WARE AD 1 
Iteceiver 

This 3-step Radio-Frequency Am
plifier Detector Set wi ll operate in I 

any location-steel buildings included. , 
It positively solves the problem of 
"static" and other interferences. 

VVith small indoor loop it reproduces programs 
with such marvelous tone qua li ty as to amaze the most 

experienced radio expert. It IS the most sensitive Receiving Set 
on the market and fully guaranteed. 

Price---without 'accessories, $110 
Order direct A or send for descriptive pamphlet. 

wARiRitADio f~CORPN 
160-162 DUAHE,gi'l'i. l411=~JliNIEIW.Yi.OIRK..'IN •. Y.m .••• 1 II P..l!' 

1r==============================================UNEQUALLED========~ 
SERVICE 

"DISTRIBUTING THE BEST IN RADIO" 

~Ol[SME E ONLY o:XCLUS 
RADIO flousE or SERVIn: 

ON THE PACIFIC COAST 

W' estern Radio Incorporated 
1121 Pine St . Seattle, Wash. 

Tell them that you saw it in RADIO 
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~/ 
Why You Should 
Have a ltarren 

Radio Loop 
Makes your set portable: no ground outside aeria l 

needed. 
Sensilive to direction of wave travel. All interferenee 
can be cut out and signa '" 6tr.n~thened simply by a 
turn of the loop. 
Saves space. Sets on top of cabinet. under table, or in 

any orld space. Incow~pi('uous. 
All enclosed oway from dust. moisture or any possible 
harm. New design winding. A Warren RAdio Loop 
for every type set. 

Type A-737 (300-700 meters) 6lnche. square-
non-directional. . ... ..... .. .. . . . . .... . .. . $10 .00 

Type A-7236 (175-1000 meters) 6 inches square 
-non-directlonal.. .. ...... ............. 12.00 

Type B-2537 (300-700 meters) 18 Inches square 
--<lirectional. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.00 

Type BL-2520 (200-18.000 meters) with honey· 
comb cell. 18 Inches square--<lirectional... . 25 .00 

Send for Bulletin S. 102 

V-DE-CO RADIO MFG. CO. 
ASBURY PARK, N. J. 

Dept. C 

~~~~ c~- I 
Send lac jor =-~;~omplcte catalog 
Dealers (In Jobhers write f o-y O ilY d iscounts 

EMPIRE RADIO CORPORATION 
271 W. 125 th Street, New York City 

Cut Rate Radio 
STANDARD APPARATUS ONLY 

Write for 54 Page Catalog of Bargains! 

Baldwin Type "0" Phones ......... $10 .25 
Brandes Superior Phones .... .... .. .. $6.45 
Radiotron UV200 D etector Tubes ... . $4.25 
Acme Audio Trans form er s. . . . . . .. $4.45 
43 ·P ln!e Oo nde n sers .. .. ..... . . . ... $1.95 
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green flames in the tubes grow more 
brilliant and become shot through with 
streaks of purple. The needle of a meter 
which reads from zero to two-hundred 
slowly begins to rise. 

"The influence of the Zit rays prac
tically neutralizes the gravity of our 
bodies as well as that of the rocket and 
its parts," says the Baron. "Otherwise 
we could never withstand this rapid ac
celeration." 

In about a quarter of an hour, the 
needle of the meter has climbed to 
ninety-four, where it steadies up. 

"N ow we are properly started," says 
old Koubansky, contented like. "It may 
interest you to know that this cold de
solate vastness through which we are 
shooting at a speed of ninety-four 
thousand miles a second is not so empty 
as some imagine, but is quite thickly 
scattered with pieces of dead rock of 
every conceivable dimension from mere 
star dust to hurtling masses weighing 
thousands of tons: These rocks inter
fere a great deal at times with the na
vigation of the rocket, but thanks to the 
powerful repelling action of the' five Zit 
rays , we can never collide." 

Taking a look out of one of the side 
ports, I see the moon off abeam, her 
dead volcanic craters and mountains of 
solid ice showing up plain; then I 
glimpse down through the floor port at 
the earth, which has shrunk up to about 
the size of an ordinary full moon, with 
the continents of North an' South 
America lookin' like two ham-shaped 
shadows. Old Koubansky sits mutterin' 
over his mirrors an' lenses, while every 
now and then the rocket takes a kind of 
sheer - probably dodgin' them flyin' 
rocks an' interstellar brickbats. 

About half-an-hour later, the Baron . 
begins shuttin' down his tubes. Glanc
ing down through the bottom port again, 
I see a big round disk, which looks 
about ten miles across, comin' up at us 
fas t. 

"Mars!" I exclaims. " I can make 
out th' canals-" 

"No, not canals--cables," says Kou
bansky. "You have been deceived by 
the popular supposition that the lines on 
Mars visible in powerful telescopes are 
canals. As a matter of fact they are 
systems of immense cables wrapped 
around the planet, thereby forming a 
sort of gigantic dynamo armature pro
ducing powerful . electrical currents." 

"Excuse me," I says, meek like. "I 
never thought of that." 

"The Martians drew power from 
these cables hundreds .of years ago," re
sumes the Baron. "They soon dis
covered, however, that the magnetic 
drag was slowing the planet down and 
would eventually bring it to a stop; and 
so they had to abandon the system. At 
present they produce millions of kilo
watts of energy through the disruption 
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of atoms 111 peculiarly constructed 
vacuum tubes. I should explain to you 
that these people on Mars hav'e been in 
existence approximately eighteen thou
sand years longer than the inhabitants 
of the Earth." 

"Then we must still be in th? ring
tailed-baboon stage, alongside of them," 
I remarks. 

"We are coming down in the wrong 
place," mumbles old Koubansky, sud
denly getting busy at his lenses. "I 
shall have to get reactions on Venus and 
Jupiter and set over farther." 

Looking through the floor port, I 
see a white, sunlit city shootin' up at 
us; then in a few minutes we slip down 
through a hole in the roof of a big 
building and land inside as soft as if on 
a velvet cushion. 

"We are now in a .landing station . 
used by the mail and express flyers from 
Venus," says Baron Koubansky, shutting 
off his tubes and generators. "Owing 
to the small size of this planet, its 
gravity and atmosphere are only about 
one-fifth that of the earth, and if we 
were to venture out into such thin air 
unprotected, we should instantly bloat 
and burst open. The opening overhead 
through which we descended is therefore 
closed and the chamber containing the 
rocket is pumped to fifteen pounds. 
Then we shall go out and put on pres
sure-maintenance suits." 

"You talk about mail trains from 
Venus," I remarks. "If these birds are 
flittin' around like that, how come they 
never call on us?" 

"The Earth's gravity would mean 
instant death to a Martian," replies 
Koubansky. "A Venus flyer did land 
several hundred years ago, but he was 
burnt for a devil by some religious 
people, and since then the Earth has 
been boycotted by all interstellar ex
plorers." 

Getting out of the rocket a little 
later, I find Baron Koubansky's pressure 
suits are sort of armour outfits made of 
some light transparent stuff like pyralin 
and fitted with flexible air-tight joints, 
while on the back is a cylinder of com
pressed oxygen connected through a reo . 
ducing valve to the helmet. As we help 
each other get these rigs on, I discover 
that we can talk and hear through the 
transparent stuff almost as easily as if 
it wasn't there at all. 

When we are dressed we pass through 
a door into another chamber where the 
air is blown off around us; then we go 
out into a big room', in which we find 
about half-a-dozen Martians waitin' 
for us. 

These here Martian gazooneys are 
about four feet high , heavy set, and yel
low skinned. They look like small Japs, 
only their heads are abou t twelve inches 
in diameter, bald, an' round as cannon-
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RHAMSTINE* 
TRANSFORMERS 

MODEL ""B" 
(Shielded) 

Price 

IMMEDIATE 
DELIVERIES 

RADIO GilTS ..... Ei T ... L.L.ItO .~3 ~ARMER STF;lE£T 

E. M. PACE 
WIREL-ESS OPERATOR AND MECHANIC 

Agent fu r "A m rod.·· Ih~ 8" $/ K'Iown Rodlo £,,",pmUll 

Vicksburg. ~HstS .. 

November 20. 1922. 

J. rhos. Rh~mstine •• 
Kf'r. of Radio Apparatus., 
2162 Esst Larned Street •• 
Detroit. Mioh •• 

My Dear Sir:-

I believe that you will be interested in the 
wonderful results that I have obtained with my receiving 
set ina smuoh ae I am using two Rhnmstine* audio frequenoy 
transformers. 

Although not so designed. my set gives good 
results without the use of an antenna. end I have heard 
many long distsnce stations with just the ground conneot
ion. 

On the evening of Nov. 2nd. I first discovered 
that my set would operete without sn antenna and that 
evening I tuned in stations. WHB . KSD. WGM . WBAP. Since 
that time I have often tuned in stations WGM. WDAF. WWJ. 
KDKA. WSB. WEB. woe, WRAS. KSD. and was. All of these 
stations have been tuned in clearly and distinotly with
out any form of an antenna. I have demonstrated my set to 
many bUSiness men of this oity and any of them are ready 
at any time to vouch for the truthfulness of the above 
statement. Once or twice it was necessary for me to att ach 
a #22 copper wire 18 feet long to the antenna oonnection. 
and l ay this 'Nire on the floor in order to clearly tune in 
KDKA and ~J but ordinarily these stations come in fine. 

ribute this reception solely to the use 0 
Rhamstine· transfomers. as I have substituted other tran
formers that cost more money but my set would not operate 

thout the antenna. 

I am a l wsys ready and willing to boost the 
Rhamst1ne* products. especially the transformers for I am 
convinoed that they are the best. 

423 Farmer St •• 
Vioksburg . Mis6. 

---not just good, but better. 
Manufactured by 

J. THOS. RHAMSTINE* 
2152 E. Larned St. * Maker of Radio Products Detroit, Mich. 
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Unequaled amjJlijicalion 
and tone qual£ly are assured 
by Erla ladlo frequency 
transformers. L £st pTit:e $4.00 

.4 ny receiving set benefits 
100% £n looks by installing 
E rla beu/s . Fill }'5 R hole in 
).11 ' to X ' panels. List . 20c 

Triple plaled nickel paris 
Dtld /Jol£shed Rad£on base of 
Erla sockets match lhe fi.nest 
receiving set. List. $1.00 

JOBBERS-Sales of de
pendable E rla products are 
steadily mo'Uuling upward, 
in season anrl out . Gel your 
share_by writing Jar OUT liber
al terms and d£scouuls. 

The Most Powerful Single 
Tube Circuit Ever Built 

A single v acuum tube now operates a loud speaker. and 
this with a loop aerial. u sing the Erla D uo-Reflex circuit. 
the most powerful s ingle- tube circuit yet designed. 

Two stages of amplification. one radio and one audio. 
a re provided.by this circuit. with but a single tube. Further 
savin g in cost results from the elimination of variometers. 
variocouplers. potentiometers. and ground connection. 

Here is a n ideal circuit for apartment use. the loop aeria l 
a nswering most satisfactorily except for extreme long 
dista nce work. where an outside aeria l is a dvisable. 

Tuning is exceptionally sharp. a movement of only one 
d egree on the control dia ls serving to cut out undesired 
stations. Tone volume. with a loud speaker . is surprisin gly 
a mple. a nd the quality of reproduct ion unusua lly excellent 
and clear. 
Designed esp ecially for this c ircuit. and responsible in 
great measure for its efficiency. is the new Erla Duo-R eflex 
rad io frequency transformer. Overcoming the high capa
citance effec ts of domes tic v acuum tubes in unique degree. 
this transformer provides maximum amplification without 
distortion. 
Blue prints of this new circuit. together with full direc
tions for its construction. a re now avai lable. Ask your 
dea ler. or write u s. giving your dealer' s name. 

Manufactured by Coast R epresentative 
Electrical Research Laboratories Globe C o mme rcial Co. 

Dept. H 
2sis Michigan Ave., Chicago 

700 Mission Street 
San Francisco 

-"iVilUi"lk~';;-
CARTER "HOLD-TITE" JACKS 

1 to 5 springs; 
price 70c to 

$1.10 

"EURACO PRODUCTS" 
(Gnaranteed) 

Compact - Interchangeable - Accurate 
Most E1licient 

Price 60 cent. per Unit 
Mfgrs. of 

MICA CONDENSERS. GRID LEAKS. 
MOUNTINGS 

I nteresting Proposition for D ealers 

European Radio Company 
1342 East 22nd Street Brooklyn, N . Y. 
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balls. I decides right off I ain't got no 
use for them. 

"We are glad to see you ~gain, Baron 
Koubansky," they says, bowin' to the old 
goof. "You have brought a friend with 
you this time." 

"Yes," replies the Baron. "Meet Mr 
-er-

"Jones," I tells 
-a hard-boiled 
Frisco !" 

'em. "Samuel Jones 
brasspounder from 

"\Ve are glad to make your acquain
tance, Mr. Jones," they says, all makin' 
a fancy bow. 

"Same to you," I says, diplomatic 
like. "By the way, would you mind 
tellin' me what kind of language you 
speak? I seem to get it all right, but 
it ain't English." 

"It is a universal tongue," replies one 
ot the round heads. " It can be under
stood by anybody, even though they have 
never heard it before. H ere on Mars 
we have one people, one language, and 
one state. Everyone belongs to the 
state, and everyone serves the state in 
~··h atever way he is most useful." 

"I guess it's a fine system," I re
plies. "Say, how's chances to get a nip 
(.f that famous old Martian rye you got 
l' J: here?" 

"Rye," 
z:ed like. 
liquor !" 

repeats the roundhead, puz
"What-perhaps you mean 

"I didn't ask fer soda-water, did I!" 
I retorts. 

But liquor was abolished on Mars 
almost eighteen thousand years ago!" ex
claims the roundhead, astonished like. 
"Except for a hundred-gallon cask of rye 
whiskey w hich has been preserved for 
thousands of years in a cask in the great 
museum at Zo-Zonne, the capital city, 
.there isn't a single drop anywhere on 
the planet!" 

"Holy cross-eyed angels!" I groans; 
-then I turns on Baron Koubansky. 
"So you put it over on me, huh,-you 
lousy old skunk-" 

"Wait," he interrupts me, troubled 
like. " I admit and regret having de
ceived you, but I was anxious for you to 
see the wonderful Martian radio system; 
and this appeared to be.. the only way 
whereby I could persuade you to come." 

I feel like taking a slam at him, but 
I realizes I ain't in no position to start 
anything. 

"Well, all right then ," I growls. 
"Let's be going." 

"Good," says old Koubansky, relieved 
like. "I shall leave you with one of 
these gentlemen, who will take you 
around. I have some private business 
to attend to, and I will wait for you 
here at the landing stat ion this evening." 

One of the l\1artians takes me out 
onto the white noiseless street, which is 
full of hundreds of busy roundheads 
passin' back and forth . The first thing 
I notices is something that looks like a' 
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Oklahoma cyclone-a kind of dark cone
shaped cloud-floating high up over the 
city with a long stem reaching down 
among the buildings. 

"Looks like a friendly little tornado 
breezin' along," I remarks. "Are they 
common here?" 

"That is not a tornado," answers the 
Martian. "If you watch a moment, you 
will see that it is quite stationary. It is 
the antenna of the great radio trans
mitter with which we are trying to 
signal the Earth." 

We get into a thing that looks like a 
cross between a taxicab an' a telephone 
booth, the Martian shuts the door, turns 
a numbered dial, sticks a nickel in a slot, 
pushes a button, opens the door again, 
and we are in another place. 

"That is nice fast work," I remarks, 
steppin' out. "Where are we now?" 

"If you will look up, you will see 
overhead the gigantic antenna you ob
served a moment ago," he answers. 
"This group . of buildings before us is 
the Martian interstellar calling and 
listening radio station." 

The roundhead takes me inside and 
introduces me to another roundhead, 
who seems to be the chief engineer of the 
joint. 

"So this is the fri end Baron Kouban
sky brought," says the chief; and I sees 
a queer kind of look pass between the 
two roundheads. " First I will show 
you our receiving section, Mr. Jones. 
It may surprise you to be told that we 
have been listing to your Earth stations 
for years." 

With this he shows me into a big 
windowless laboratory made entirely of 
copper and fitted with copper doors, 
where the first thing I hear is concert 
music that sounds like it might be 
comin' from the Frisco Examiner's 
broadcastin' stat ion. 

"Shut that off!" snaps the chief, 
clappin' his hands to his ears and glarin' 
at his gang of assistant roundheads. 
"How many times have I told you not 
to listen to those frightful discords. 
They will eventually give you audio
phobia!" 

I observes that the laboratory con
tains three big tables about thirty-five 
feet long, all of which are loaded down 
with receiving gear and masses of silk
cord connections. Here and there on 
each table are rows and clusters of 
vacuu~ tubes, about ninety altogether
and all burning. 

"This is only a part of our receiving 
equipment," says the chief-engineer 
roundhead. "About thirty miles from 
here we have a building containing an 
elaborate apparatus with which we pro
ject a powerful radio-sensitive, non
diverging beam, or, as we call it, Zero 
ray. We can adj ust this ray to strike 
on any desired part of the Earth or other 
planet, and radio waves impinging upon 
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Unequalled Quality of 
Volume and Purity 

of Tone 
are assured by adding to your Radio 
Set the newly constructed I 00 % 
perfect Audio Frequency T ransfor
mer R T-A2. This Audio Trans
former is exactly the same shape and 
size as the R T -6 Radio T ransfor
mer. but the color is brown. thus 
making a neat match when both 
R adio and A udio transformers are 
used together. Why build up beau
tiful tone quality with Radio F re
quency and destroy it with inferior 
A udio transformers ? For best re
sults on both tone and distance. use 
R adio Service Laboratories Radio 
Frequency (R T-6 and R T-6A) 
in the black case. retail price $6.00. 
and Audio Frequency (R T-A2) 
in the brown case. retail price 

$6.50. 

O rder by type number. accept no 
substitute and remember that all 
Radio Service Laborat~ries T rans
formers are individually triple test
ed and unconditionally guaranteed. 
For sale at all reliable electrical or 
Radio Stores or order direct from 
us. 

Send len cenls for neW booklet on 
Radio Frequency wilh schematic 
diagrams - a most valuable and 
helpful publicalion for the radio 
amaleur and expert. 

Rasia Sales 
Corporation 

RT 

A2 

National Distributor 

10 East 43d St. 
New York City 

Dept. C 

RT 

A2 

The neW member of the Rasia 
Family - in the brown case. 
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A SUPERIOR AUDIO 
Frequency Transformer 

Used a.lJU Recommended by Le&dlng Reputa.ble 
Manutacturers. ot RADIO APPARATUS 

LIST $3.7'5, MOUNTED 
Write for information and discounts 

Jobbing Concessions Restricted 
Manutactured by 

MARLE ENGINEERING CO. 
Orange, N. J. 

Special Prices Quoted on Unmounted Type 
to Manutacturer •. 

C h e i sea Condensers 

No.1 

PRICES 
No.1 Table ___ ...... _ .... __ .001 $5.00 
No.2 Table ________ __ ____ .0005 4.50 
No.3 PaneL _____________ .001 4.75 
No. 33 Panel without diaL 4.35 
No.4 PaneL ___________ .0005 4.25 
No. 4a Panel without diaL 3.85 
No. 5 PaneL _________ .00025 3.75 
No. Sa Panel without diaL 3.35 
No.6 Panel vernier___________ 2.90 
No. 6a Panel without diaL 2.50 
No.7 Table with vernier____ 6.75 
No.8 Panel with vernieL__ 6.50 

Genuine Bakelite 
Construction 

The best and most complete 
line of condensers in 

existence. . 
Write for our catalog No.7 

Chelsea Radio Co. 
152 Fifth Street 

CHELSEA, MASS. 
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the ray are registered throughout its 
length." 

"I wonder if I get you right," I 
says. "The wireless waves hop onto this 
here ray and slide up to Mars, like a 
kid on a banister?" 

"That is not precisely the action," re
plies the roundhead, "but the result is 
about the same. At this end the Zero 
ray re-radiates very feeble waves corres
ponding to those striking its farther end; 
and these re-radiated waves are detected 
and amplified by the apparatus you see 
before you-a multi degenerator and a 
forty-eight step radio-frequency ampli
fier. " 

"Forty-eight step!" I repeats, kind of 
dazed like. "Your vacuum tubes ain't 
much like ours, I guess." 

"They are pretty good," admits the 
chief. "Even so, it took us eight years 
tG get all the circuits balanced, and five 
of our best radio engineers committed 
suicide doing it, while nine others are 
still in the mental sanatorium at Zo
Zonne having their brains readjusted." 

From the receiving laboratory, the 
chief takes me out into a kind of central 
court to look at the transmitting aerial. 
This seems to consist of a hundred or 
more cables, each . over a foot in diame
ter, coming down from out of the sky 
and shackled into four porcelain insula
tors, which are about eighty feet across. 
From the insulators the cables are led 
off in a bunch to a great building of 
sol id brown porcelain. 

"This antenna has a circular-shaped 
flat top," says the chief, pointing upward 
to where it spreads out, like a giant 
rr.ushroom. "It is about eighteen miles 
in diameter, and is supported at an ele
vation of thirty thousand feet by means 
of a set of twelve Zit-ray generators, 
similar to those you have seen on Baron 
Koubansky's rocket. This cone-shaped 
system of cables coming down to the in
su lators keeps the aerial from flying 
away, and at the same time serves as a 
lead-in. " 

We pass into the porcelain building; 
and I find myself in a vast high-ceilinged 
hall, perhaps twelve-hundred feet long 
and half as wide, with big steel-latticed 
"vindows in the walls, except at one end, 
where there are twenty vertical induc
tance coils about fifty feet in diameter 
and ninety feet high. Most of the re
maining floor space is taken up by eighty 
gray metal cylinders, maybe a foot in 
di ameter, five feet high , and shaped like 
the shells of a twelve-inch gun. These 
are mounted in an upright position on 
heavy brown porcelain beds spaced about 
ten feet apart, and are arranged in four 
rows of twenty. 

From each porcelain base two large 
pipes and three ten-inch cables go down 
into the floor, and a fourth cable runs 
up overhead into a system of enormous 
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Thordarson Amplifying Transformers 
Regular Price $4.50 MYER'S HI MU TUBES 

With Receptacles $5.00 

1 

Special $3.50 

60E KGO 6XR 

I Ship AllOver 
the United States 

"Everything Worth While In Radio" .. 

AT 

THE RADIO STORE 
OF 

PAUL FRANKLIN JOHNSON 

560-562 East Colorado Street 

PASADENA, CALIFORNIA 

If you have not already received one of my RADIO MAN
UALS, write for one, enclosing IOc in stamps to cover mailing. 

Type E-2 3000 ohm Everett Fones 
Regular Price $8.50 

Type 2-A 2000 ohm Stromberg 
Carlson Fones 

Regular Price $8.50 

Special $7.00 Special $7.00 
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Just Consider-
-the essential features necessary to 
make an audio frequency transformer a 
good transformer. 

1. High Amplification 
2. Minimum Distortion 
3. Low Interstage Linkage 
4. Convenient Mounting 
5. Compactness 

Cotoco transformers make these ideal 
features facts. And the finish will 
please you. 

"Built First to Last" 
, . 

At your Dealer's $5.00 

COTO-COIL CO PROVIDENCE 

Tell lour Dealer 

" ALL-AMERICAN" 
or Nothing 

when you buy Radio Transformers, and 
STICK TO IT-for your own protection 

"All-American" Amplifying 
Transformers Rat~':Ii~nd Frequency 
have PROVED THEIR SUPERIORITY in 
every competitive test, and won the approval and 

adoption by leading makers of sets. 
Electrically correct, splendid examples of high-class 

workmanship, from the best materials; built by experts ; 
rigidly inspected and every one tested singly before leaving 
our factory . 

RIO-Radio Frequency (150 to 550 meters) 
Rl2-Audio Frequency (Ratio 3 to 1 ) 
Rl3-Andio Frequency (Rat io 10 to 1 ) 
R21-Audio Frequency (Ratio 5 to 1) 

Send for Circular " Cascading of Amplification." 

RAlJ£)MD MFG.(O. 
3S So. DearLorn ~t., ChicaCjo, Ill. 

HYGRADE SPECIALS 
N • . 71i3 Eveready V.ri,bl. B Battery ......... . ... $ 1.25 

TURN TO THE INSIDE 

BACK COVER 
No. 78S Bv.ready Variable B Battery... . ..... . ... 2.25 
No. 787 Eveready Variable B Battery.. .. ... . ..... 4 .25 
Skiaderviken Transmitter Buttone.. ..... ....• • . .. .95 
:JGOO-Obm Murdook No. 56 Head Set ........ . . . .. 4 .49 
311OO-0lam Murdock Ne. 66 Head Set.... . ........ 4.98 
Federal 2200-0hm Head Set . . . . . . . . . . . . . . . . . . . .. 6.50 
6 Volt 28 Amp. I MarkoStorageB8tteriosl" ..... 8. 95 
6 Volt 5G Amp. aro ... . . .. 11 .95 
6 Volt 88 Amp. Guaranteed 2 Vear. . . .. . . . 16 .45 
6 VoIIllO Amp. . ... .. . 18.95 

All ordor. must includ. Parcel Pe.t clt.aTg .. . 

HVGRADE ELECTRICAL NOVELTV CO. 
41 Weat 125th SL New Vork, N. Y. 

PHANTOM-C I RC U I T 
Build Your Own. This marvel of mystery, using no loop, 
no aerial and no ground brings in music instead of inter
ference. We bave heard slations 950 miles dislant on one 
tube. By using WD-ll tube set can be entirely .elf con
taiBed. Very easy to build from our instructions, UBe your 
own spare parts, nothing complicated like radio frequency 
or super regener,tive. Only OBe tuning control. Completo 
instruotions, with hookup and pboto of circuit mailed to 
yeu for 60 cents. Stamp.!! accepted. 

Vesco Radio Shop Box R-704 Vacaville, Calif. 

T ell them that you saw it in ~ADIO 

RADIO for MARCH , 1923 

Continued from page 76 

eraided copper buses suspended from' 
huge insulato·rs. I notices that each of 
the metal shells has a small mica win
dow in one side, through which ema
nates a hot red glow. 

"Burnin' Jerusalem!" I gasps. "Va
cuum tubes!" 

"Yes, these are our power tubes," 
says the chief, complacent like. "The 
water-cooled alloy-metal shell serves as 
the plate element, upon which is im
pressed a direct current of approximately 
fifteen hundred thousand volts. The 
tubes are each of three hundred and 
fifty kilowatt input, giving us a total 
power of twenty-eight thousand kil()
watts. This is radiated on a wave
length of five hundred kilometers, or 
five hundred thousand meters. Yet aU 
this enormous energy. is controlled in the 
final master circuit by one little four
watt tube. Magnificent station, is it 
not?" 

"Yes, it's a real neat little layout," I 
replies, dizzy like. "You must get 
several amperes radiation." 

"The man who designed and built 
the station had his lioense suspended five 
years and was permanently reduced to 
a third-grade engineer because: he could 
not bring the radiation up to the re
quired minimum of forty-six thousand 
amperes," replies the roundhead. "Just 
at present I am holding the antenna cur
rent at fifty-two thousand, but it varies 

. two or three thousand, according to the 
weather." 

"Of course, that would be expected," 
I says. "A couple of thousand amps 
more or less don't amount to nothin ,t 
anyway." . 

Just about this time my g¢ide, who 
has been away some place, joins us 
agam. 

"I am sorry to inter rupt your inspec
tion of the station , Mr. Jones," he says 
regretful like, "but the professors of the 
First National Academy of Anthropo
logy at Zo-Zone wish to see you." 

"Well, I s'pose I have to go," I says 
to the chief-engineer' roundhead. "I'll 
be back in a little while an' get all th' 
dope on this joint-if it's all right with 
you." 

"Certainly," replies the chief. "Any 
time you wish." . But he glances at the 
ether roundhead with a kind of phony 
smile which I don't like. 

The guide takes me out into another 
telephone-booth taxi; and' a couple of 
seconds later we arrive at Zo-Zonne. 
Here we go into a building that looks 
like the palace of the King of England, 
and before long I find myself standin" 
up on a stage in a sort of big auditorium, 
in which about a thousand roundheads. 
are sittin', lookin' at me. I can see that 
these are real old birds, because their 
round domes are glistenin' like billiard! 

Conti'l1Ied 0>1 page 80 
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DO YOU WANT A REAL HEADSET? 
The Dictograph is the Best Head
set in the World at ANY Price 

This is the same supreme D ictograph 
H eadset that has a lway s sold for $12-
same in qu ali ty, same in guarantee, ssme 
in everythi ng but t he price- $8 complete. 
lbde by the makers of the world s tan· 
.dard Dictograph p roducts-the marvelous 

I ' Acousticon" fo r the D eaf, t he famous 
Detector Dictograp h, t he Dic tograph Sys· 
tern of I nterior T elep hon es and D icto· 
graph Radio Loud Speak er for t he H ome. 

Read a few of the many letters we 
have received from Dictograph Head
set users . You, too, can enj oy the 
utmost in Headsets if you own one. 

U. S. Ma ri"e H osp. La P01'/ e, '"d. 
No . 43. "I <uish to compli-

Ellis Island, N. Y . 1ne llt YO II 0 11 the 

ItT" e undersigned Z~%O .,~~~~" ,,:~~ad~~; 
has for the past si:r:- the ?narket retailing 
tee II years been an at $12.00 ("OW $8).

I hav e been e.t:per ..... 
menl ing with Ihe 
Radio game for the 
past year. In m y 
e.t:per';ence I have 
tried o"t 14 di ffe r· 
en t hea dsets. ill· 
elu.ding one which. 
I p"rchased for 

. $16.50. I at last 

amatelfr, commercial 
and government op~ 
erator, and has Hsed 
every k n own, malu 
of rad-io receiver ou. 
th e tn,arket. On, 
April 2 1st 01le of 
YOllr Type R- t 3000 
'J hm recch-ers wa$ 
purchased Ql1,d it 
call be safely said 
without d';spllte that 
th ey are absol"te/y 

. the best radio r eo 
ceiver 0" the mar~ 
ket t ° day; bar 
11 0 1£." 

C. H. W EST. 
U.S'p.HS. 

have fou"d the ideal 
phone where tone 
quality excels, and 
harshness is elimin
at ed . a nd [ CQUltot 
e.~press mysel f in 
words as to the 
wo"der f" l r es ,dts I 
have obtat" ned:' 

J. T . BACHMAN 
Go to your dealer 's today and listen· in 
with this supreme instrum ent. Note the 
d iffer ence. Buy two or three D ictograph .. 
Headsets and le t t h e res t of the fa mily 
enjoy you r set. 
Always insist on Dictograph Products. 

They are Fully Guaranteed. 

D1CTOGRAPH PRODUCTS CORPORATION 
Suite 1303, 220W. 42 St .• New York City 

Branches in All Principal Cities 

The Stan dard of the World 

Type R -1. 3.000 ohms. For 
a. 11 t y pes of crystal and 
vacuum tube receiving ~ets . 

Dealers: 
Th e D ictograph IS the 
Fastest Selling H eadset 
on the market today. Or
der through your jobber 
or . write direct for names 
of ' authorized distributors. 

LASTS 5 

"B" 
y 
E 
A 
R 
S B 

A 
T 
T 
E 
R 
Y 

Exceptionally powerful. Makes weak 
signals strong. A single charge will last 
six months, recharged (for less than lIzc) from 
any lamp socket or fann lighting generator. 

Patented high ampere plates charged and fonned before 
leaving the factory. 
Positively eliminates battery noises often blamed on static. 
Container will not leak and is made of genuine hard 
rubber. Size 2 liz in. x 3 in. x 4% in. 
You assemble the battery easily and pleasurably in less 
than ten minutes. Complete illustrated directions with 
each battery. 

Large illustrated circular on request. 

Price 22 liz volt, unassembled ... ... . . .. ... $4.25 
Price 22% Volt, assembled . .. .... . . . . . . .. 4.65 
Rectifier for A.C. . . . . . . . . . . . . . . . . . . . . . . . . .35 

Sidbenel Radio Equipment Mfg. Co., Inc. 
1663 Jerome Avenue, New York City 

'BIG NE\v STO(:K OF RADIO SETS AND PARTS 
Grebe CR-5 ................................. $80.00 Grebe CR-9 ............. _ .................. $130.00 Kennedy No. 220 .... _ ................ $150.00 
Grebe CR-8 .. ............................... $80.00 Kennedy No. 281... .................. $90.00 Kennedy No. 110 ..................... $285.00 

Grebe Tuned Ra~io Amplifier ..................................... .. ................................................ $60.00 
WE ASSURE YOU OF THE MOST PROMPT SERVICE 

f)ur Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within four 
hours ef its receipt. After you tire of waiting days-or maybe weeks-for your supplies. try Warner Brothers' Radio Mail 
Order Service and you will use no other. Following are a few items that we have in stock: 

VARIABLE CONDENSERS AMPLIFYING TRANSFORMERS RADIO FREQ. TRANSFORMERS 
; .0003 11 Plates Signal .. ... ...... . .. . $3.00 j ATWATER KENT ···ti .. · ·· ·· .... .. ·· $~.~g ~Vp1~ . : .. C .. (' RT'6' . . d' RT6Ai ... .. $:.~g 
, .0005 21 Plates Sign.,! ... .........•.. 8.60 I UV·712 Radio Corpora on ... . . .. . .. .. . a 10 el'Vlce o. an . . . . . . 
.001 43 Plates Signal . ......... . .... 4.50 ; 231A GENERAL RADIO . .. .. . . . . .. . . . 5

5
.0
0

0
0 

AAECMROEVOX . . • . . . . . . . . . . . . . . . . . . . • . . . ~.6000 
.0015 63 Plates ... . . . . . .. . .. .. .. ... . . 7.20 ! A2 ACME semi-mounted ... . . ........ .. . .. .. ...... .... .. . .. . ... . ..... u, . 

' .001 43 Plate Warner.. ... .. .. .. .... . 4.00 BRyANT .. ... .. .... .. .. . .. . . . . . .... 6.00 V STORAGE BATTERIES $ 
.0005 23 Plate W&rner .. .. . . . • . . . . . . . . 3.60 All American 10 to 1 Ratio. . . . . . . . . . .. 4 .75 6

hil
olt 70 A. HV ... · . · .. . . . . .. . .. . .. ... 15.00 

JACKS AND PLUGS P . adelphia 6 .60 A. H . .. ... . .. .. . • lS.00 
EVEREADY "B" BATTERIES ; FEDERAL 1421 Open Circuit Jack . ... . $ .70 LOUD SPEAKERS 

No. 765. 22* Volta . ... . . .... ... .. ... $2.00 I FEDERAL U22 Single Circuit Jaek .. ,. . .85 &3 Magnavox Radio Type $4500 
. No 766 22"~ Volts tapped 3 00 FEDERAL 1423 Double Circuit Jack . . . 1.00 R2 M .... . ..... .. .. 85'00 
' No: 774: 4S7l:Volts, tapped .: :::::: : : : :: 5:00 FEDERAL 14S5 Automatic Filament wester"!'~re~~riC ' : : : : :: : : : : :: : : : ::: : : : 55:00 
. No . 746 .. ...... . .... . .... . . . . . . . ... 15.00 FEc£>~1f~ J~~8 'A~id~~ii~' FiI~;,;~n:t' • • • • 1 .00 V ARIO-COUPLERS 
: REMLER APPARATUS , Control Jack .. . . .. .. . . ... . . . .. .. .. 1.20 REMLER 503 Cario-Coupler .. .. ... • ... 
810 Jr. Rheostats .. .... ..... ... . . . ... $1.00 I PACENT UNIVERSAL . . . ... .. ... .. . . 1.25 REMLER 505 Coupler on Unit Panel. .,. 
SSO Audion Detector Panel. .. .. .. .. .. . 8.50 i ERLA .... . . ......... . ..... . .. . . . .. . 1.00 OUR OWN TYPE ..• . . .. .... . . . • .. . .. 

. 331 Amp. Panel .. . .. .. ............ . . 8 .00 : RHEOSTATS ATWATER KENT . . .. . .... . . . ..... . . 
S3S Amp. Panel ....... ...... . . . . .. .. 9 .00 I REMLER Jr ............... . ... .. .... $ .75 ~I~,..tl:~Al§.E~5. o.n .. p~e.l .-.- .- .-.- .- .-.-.-.-.- .-

i 96 Va.ri&ble Grid Leak . .... . . ... . . . .. .40 , FADA-with new Knob ... " .,. .... . . .. .75 
97 Grid Conderuer . . . . ... . . . . .•..... .20 GENERAL RADIO No. 214 7 ohm or 2* PHONES 

$5.40 
12.75 

3.511 
8.00 

13.GO 
8.00 

SOCKETS Amp. 2 ohm . .. . ..... .. .. ..... . ... • 2.25 Murdock. 2000 Ohms . .. . .. .. .. . .. . . ... 5 .GO 
156 GENERAL RADIO . ..... ... . . ... . $1 25 DEFOREST; new type . . . ........ ... . . 1.20 Murdock. 3000 Ohms . . ... . . . ... . .... .. 5 .50 
KELLOGG ........ .. ..... . ...... .... :75 1 PARAGON ....... . . . .. . .. ... .. . .. .. . 1.00 Western Electric. 2200 Ohms .... ..... . 10.00 

, PARKIN ... ... .... .. ..... .. .. ..... .. 1.00 : MURDOCK 560 .. .. ............... . . . 1.00 Brandes. Superior .. .... .. ... ........ 8.00 
HOPEWELL .... .. . . . . . .. . .. ... .. .. . .60 ' KLOSNER . . . . . . . . . . . . . . . . . . . . . . . . .• 1 .50 Brandes. Navy .... . ..•. . . . .. .. . ..... . 14.00 

VARIOMETERS JENKINS.. ........ .......... ... .. .. 1.50 Lincoln. 3000 Ohms .. .. ... .. .... ... . . . 6 .00 
FRAMINGHAM . . ... . .. .. .. . ........ . .75 : Frost. 2000 Ohms ... .. . . ... . . . ... ... . 5.00 

I REMLER 505 Moulded Bakelite . .. ... .. $7.511 ! CUTLER HAMMER . . .. . ... .. . .. . . . . . 1.00 Frost. 3000 Ohms .... . ..... ..... . .. .. 6.00 
OUR OWN TYPE. . . . . . . . . . . . . . . . . . . . . 3 .50 I BRADLEYSTAT. . . . . . . . . . . . . . . . . . . .. 1.85 ' Baldwin Type C or E . . ....... . .. ... pro 1 2. 00 
ATWATER KENT .... . . . .... . . .... .. 8 .00 I FRAMINGHAM VERNIER .... . .. ...•. 1.25 Baldwin. Type F or G ... . ... . . .. .. . . . , 1 3.00 

I DAYTON FAN .. . '" .. . ... ... .. . ... .. 7.5,0 : CUTLER HAMMER. VERNIER . . .. . ... 1.60 Master B aldwin ....... .. . . ..... ... pr. 12.00 

No~ t~at you have. read the list, get t~at order into the mails without ·delay. If there is something that you want and don't 
see It listed here, write us anyway and we will get it for you. 0 ur two stores save still more time in getting your apparatus in a 
burry. Enjoy the pleasure of real serv~c~ for a change. Send us your orders. 

San Francisco. 

S60 Market Street 
Phone Douglas 4639 

WAgNER BROTHERS 
I TWO STORES 

Tell th em 'tha t you ' saw it in R ADIO 

Oakland, Cal. 
22nd " Telegraph A. Te. 

Phone Lakell14e SIIIII 
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Type 601 
Price 35 cents 

and 40 cents 

Good Enough 
for Uncle Sam 

Dubilier Micadons are little receiv
ing condensers of prl!SSIId mica, and are 
made like the Dubilier condensers or
dered by Uncle Sam for the Army and 
Navy. They are permanent in capa
city and, hence, reduce tube noises. 

No outside 
antenna; no 
indoor loop. 

Just the 
Ducon in a 
lamp· socket 

The price ranges from 
r 35 cents to $1.00 each, 

dependent on the type 
and the capacity. 

Radio Reception 
from any Lamp 

Socket 

The Dubilier Ducon 
does away with trou
blesome antennae and 
loops. Simply screw it 
in any lamp-socket 
and the music, news 
and talks come in per
fectly. Price at your 
dealer, $1.50. 

BRANCH OFFICES: 
S&n Francisco, Cal.-709 Mission Str •• t, 

Suite 701 ·704 
Seattle, Wash .-1926 L, C. Smith Bldg. 
Los Angeles, Cal.-337 So. Westem 

st~LciulS, Mo.-Syndicate Trust Build-
in It, Suite 1409 

Pittshurgh, Pa.-704 Granite Bldg. 
Huntington, W . Va.-l028 Fourth Ave. 
Washiugton, D. C.-Munsey Building. 
Chicago, Ill.-33 So. Clinton St. 
Atlanta, Ga.-802-3 Forsyth Bldg. 

DUBILIER 
Condenser- & Radio Corp. 

48-50 West 4th St., New York 
Canadian Distributors : 

General Electric Comp£.ny, 
Toronto, Canada 

"8" 8A TTERIES 
AN 

EVEREADY 
PRODUCT 

43V. Batteries, tapped ..... .... .. . . .. ... $5.00 
22%V. Batteries, Navy Type .... .. . .. .. . 3.00 
22%V. Batteries, Commercial Type . .... .. 2 .00 

Latter two types especially adapted to 
Cunningham and Radiotron Tubes. 

Postage Prepaid Anywhere in U. S . 

ETS-HOKIN & GALVIN 
Wireless Engineers 

10 Mission Street San Fra.ncisco 

Conti,,1te.d from page 76 

balls, an' they all have fancy snow-white 
goatees. 

Pretty soon one old gazooney, who 
looks like he is the great-grandfather of 
all the roundheads, comes out alongside 
me on the stage. 

"Fellow scientists and investigators," 
h(" begins, addressin' his gang out in 
front of ·us. "I take great pleasure in 
presenting to you this afternoon the first 
living specimen of the Earth genera 
homo saphead that it has ever been our 
good fortune to get possession of. Now, 
at last, we shall be able definitely to set
tle the long continued and bitter dispute 
between our good Doctors Zeeno and 
Zo-Zit regarding the brain and nervous 
structure of our prehistoric people; for 
this specimen fairly represents our own 
imperfect development of eighteen 
thousand years ago. We are gOlIlg to 
remove his cerebellum, medulla oblon
gata, and spinal cord, to invesl'igate-

"Hey, look hf re, you old gooney," I 
breaks in . "Are you talkin' about me!" 

"Why, of course," he answers. "It 
is a perfectly harmless procedure. Your 
vital spark will be safely preserved in a 
jar of chemically pure radium, to be 
afterwards replaced-" 

"Well, all I got to say is that it's 
nothin' doin'!" I informs him and his 
crew. "I ain't goin' to allm; no gang 
of basketball-headed old freaks to go 
draggin' my cerebellum an' medullum 
obligata around like that. You can put 
that in your pipe an' smoke it 1" 

"But you have nothing to say in the 
matter, sir," replies the roundhead. "It 
is your duty to the state-" 

"It is not!" I barks. "I don't owe 
this state nothin'! I don't belong to it!" 

"Oh, yes, you do, ' insists the old brain 
butcher. "You have been leased to the 
Martian State for a period of twenty 
years by Baron Koubansky." 

Now, wouldn't that boil you! 
"Oh, he did, huh!" I says, grim like. 

"How much was his cumshaw?" 
"Five gallons of the ancient rye 

whiskey preserved in the cask in the 
national museum," replies the old round
head. "He has already taken it and 
returned to the Earth." 

By this time I can see that I am in a 
hell of a fix. 

"Well, I refuse," I declares, ugly 
like. "I'll bust th' jaw of th' first cere
bellum grabber that comes near me! Do 
you get that!" 

" I advise you to submit peaceably," 
replies the old roundhead. "If you re
sist, we shall be forced to apply the 
Zing ray, which will instantly paralyze 

" you. 
I begins to realize then that I'm done 

for. 
"All right," I says, "but look: ~ere

give me a quart of that old rye 111 the 
C o"ti,,",l ctII 'G~' II 

Tell them that you .aw it in R~IO 
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STANDARD 
Equipment Prices 

Can U Beat 'Em? 
£very item is guaranteed high

est grade and perfect or 
money refunded. 

Our 
Regular Price 

Magnavox , R -3 ....... . . .. . $45.00 $34.50 
WD·ll Peanut Tube-Socket 

Free ..... . ... . ..... . ... 6.5 0 6.50 
Cunningbam Detector Tubes . 5 .00 
Cunningham Amplifier Tubes 6.50 

'Vith each Cunni ngham tube purchased 
we will give fr ee 1 bakelite base, metal 
neck socket and 1 hi!:h grade rheostat. 

Baldwin Phones ... . .. . .. . . $12.00 $ 9.25 
Western Eleetric Aviat ion 

Type Army Phones w itb 
Headbands Guaranteed New 
Stock. A Remarkable Value 
at the price of .. . ... . . . . 

11 Plate Variable Condensers 
23 Plate Variable Condensers 
48 Plate Variable Condensers 
Large Size Tapped "B" Bat· 

tery 22¥" Volt .. ....... .. 
Large Size Tapped' 'B" Bat· 

tery 45 Volts ....... .. .. 
All -American A. F. Trans· 

formers Shielded 10 to 1 .. 
All -American A. F. Trans· 

formers Shielded 5 to 1 .. 
All-American A . F _ Trans· 

form ers Shielded S to 1 ... 
Erla Radio Frequency Trans · 

formers ...... .... ... .. . 
Carter Radio Jacks-Open 

Circuit Jack . .... . ... .. . 
Closed Circuit Jack . ... . . . 
Double 0 ircuit Jack .. . .. . 
Filament Control 4 Spring 
Filament Control 6 Spring 

High Grade Filament R heo· 
stats . ... . . ..... ... .. . . 

Moulded Variometers ..... . 
Moulded Variocouplers 180 

Degree . . ... ... .. ... . _ . 
DUhilier Micadons and Dueons 
Switch Lever-Tapered Knob 
Switch Points . ... . Special at 
Switch Stops .... . . Special at 
Guaranteed Radiocite Mtd_ .. 
Guaranteed Million Point hltd . 
sn Bakelite Dial . . • ... . .. .. 
Tone T ested Mtd . Galena . .. . 
Grewol Crysta l D e tector ... . 
Federal No. 226W. Trans · 

formers ...... . . .... . . . . 
Triple Honey Comb Coil 

8.00 
S.OO 1.45 
3 .50 1.50 
4.50 1 _75 

S.OO 1.76 

5.00 3.00 

4.75 3.35 

4.75 8.35 

4.50 3.25 

4.00 2.95 

_70 .50 
.80 .60 
.90 .70 

1.00 .80 
1.10 .90 

.75 .45 
5.50 3.75 

4 .50 8.25 
250/0 off list 
.40 .17 

Per Dz. .10 
Per Dz. .24 

.SO .20 

.30 .20 
.75 .45 
.30 .20 

2.00 1.65 

9.00 5.25 

Mounting ..•..... . .. _ . . 5.00 S.50 

SPECIAL SPECIAL SPECIAL SPECIAL 
T USK A STANDARD LICENSED REGEN· 
ERATIVE RECEIVER AND TWO STAGE 
AMPLIFIER COMP LETE WITH-S Cun· 
ningham Tubes-6 Volt 100 A mpere "A" 
Battery-2 Large Size ' 'B " Batteries-3000 
Ohm Headset-Aerial Equipment-and Arkay 
Loud Speaker-In Short, Nothing Else To 
Buy-At The Very Special Prjce of. . $100.00 

Send Your Order In Today! 
Shipments made within 24 hours . Please 
remit by Express or Postal MOlley Order. 
Include postage at your zone rate or Ship
ment will be made by Express. 

INDEPENDENT 
Radio Supply Co. 

3239 Ogden Ave. 
Chicago, III. 
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Build Your 
Qw-n Set 

cpiIS IS THE SWITCH 
thai does the tpick 

fum it 'tUl1.Jou hear it click 

SAVE 500/0 
We will send you all of 
the following supplies, 
postpaid, for only 

1 C-300 Tube; 1 Dial 

1 Condensite Socket 

1 RemIer ,Rqeostat 

1 Grid Condenser 

, 
WAY 

TURN 1: Head Set 

TURN 2: Loud Speaker 

TURN 3: Both in Series 

TURN 4: Both in Parallel " WAY 

2 Work-Rite Variometers 

1 Work-Rite VariocoupIer T he latest and greatest improvement in Radio! 
1 23-PIate Variable Condenser 

Sent C. O. D. for inspection 

if $10.00 accompanies order. 

A s witch p lu g which m ak es it p oss ible to tune in throu gh head 

set a nd switch in loud speak er by tu rn ing di a l. Two head se t s 

can be r eadil y a tta ched. or one head s e t a nd loud s peak er . Both 

can be used at the same tim e or either one alone. 

$1.5.0 
ROSS MAIL ORDER Co. 
693 Mission St., San Francisco, Cal. FOUR WAY COMPANY 

Dept. E Springlleld, Mass. 

A Necessity-
It is a'hnoying-and confusing-to page 
through a book of "radio facts" in an 
endeavor to locate a certain long d is
tance station. It is a pleasure to have 
before you a copy of an authentic 
schedule that covers stations within 
your range. I t seems good to know 
what the other fellow hears. Every
body likes to read news while it's new. 
The call letters of new amateur st ations 
licensed every week are valued by . most 
amateurs. 

The broadcast listener wants the com
plete programs of the im portan t broad-

cast statIons. Your problems have 
been solved in the form of "Broadcast 
Program," a new 32 page weekly 
magazine devoted to radio broadcasting 
in Cen tral California. The program is 
published under the auspices of the 
Pacific Radio Trade Association-by 
the publishers of "Radio". It wi ll be 
mailed to your address every week 
for six months in return for a one dollar 
check, money order or bill. Just write 
your name and address in the lower 
margin-pin your remi ttance to it and 
enjoy radio as you have never enjoyed 
it before. 

You Will Never Regret It 
Tell them that you saw it in RADIO 
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"UNITED" RADIO INSTRUMENTS 

Give Wonderful Results 

No set can measure up to its full possibi lities 
of range and tone-quality until it is equipped 
with "United" Variable Condense,· and Audio 
Frequency Transform ers. 

United Condensers 
Design, materi a l an d workmanship combine to pro· 

duce a. valuable condenser that will not "short." 
Ends are Bakelite plates, hard aluminum; posts and 
sbaft. brass, highly nick eled. 

Pat. Appd. For 

43 pl a te ........ $4.00 
23 plate ....... . 3.50 
11 plate 3.00 
5 plate ...... . .. 2 .50 
3 plate . ...... . . 2 .25 

postpaid 

U nited Transformers 
'""Vay ahead of ordi nary transform ers in design, workman· 

ship, finish. Has Special features on whicb we bave applied 
for patent. Gives loud, clear signals. Price postpa id $4.50. 

COMING I A wholly new variable condenser with 
Vernier. Get your name on our mailing lis t for Bul
letin when issued . 

United Mfg. & Distributing Co. 
536 Lake Shore Drive Chicago, Illinois 

he Receiver 

Price $25 
The ultimate in value. 

'<>-?:~;~tf.t~~ 
-3?~~JS~~ 

which promises to Break 
All Sales Records 

Telmaco 
Type B. R. Tuner 
Manufactured exclusive
ly for us by the Tri-C ity 
RadioElectricSupplyCo., 
licensed under Arm
strong U . S. Patent No. 
1113149, Oct. 6th, 1914, 
forusein amateurstations 
and for radio experimen
tal work. Only the best 
materials are used 
throughout: 

Specifications! 
Pane1-Formica grained and machine en~ 

graved. Vario Coupler- T ELMACO special silk 
wound. Condenser-Special 13~plate with Bakeli te ends. 

Rheostat-Single kn o b contro l, Vernier type. Socket-Highly nick~ 
c led sh e ll , Bakelite base. Dials- a re po lished. presenting p leasing 
contrast with dull pa n el. Workman ship- manu factu red accord~ 
in g to T ELMACO'S rigid specifications. This guara ntees your sat .. 
is{action. Remarkable ease in tuning. Either 6 volt or l Yz volt tube 
may be used. 

Telmaco T ype ·B. A. Two Stage 
A. F. Amplifier 

ffl!!:ality CJ{adio exclusively 
BONA FIDE JOBBERS-If our 
sa lesmen have n ot yet reached you 
with o ur proposition , write or wire 
for it TODAY. 

Matches the above in size and construction. The greatest 
A m plifier value on the market. Price $20.00. Write for 
Our new Free Catalog. 

RADIO DIVISION 
TELEPHONE MAINTENANCE CO. 
20 S. Wells Street Dept. Chicago, Illinois 

See the RADIOADS on Page 88 
Tell them that you saw it in RADIO 
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C onti""ed fro", page 80 

cask in the museum an' let me drink it 
firs t. " 

After some deliberation, the gang of 
old medullum slitters agree to this. 
They send out a young attendant round
head, who soon returns with the quart. 
Then they put me in a big glass box 
and pump up the air inside, so I can 
open up my pyral in helmet. 

"Well , here goes," I says. 
Martian wireless ever reaches 
tell 'em I died happy." 

"If your 
th' earth, 

With this I takes a big swig out of 
the bottle. 

That eighteen thousand-year-old rye 
seems to go right down an' bounce 
against my toes-and then I thought I 
was a rocket myself. I see explodin' 
nieteors, ftamin' helium suns, fallin' 
stars, spinnin' moons, blazin' comets, an' 
collidin' planets. The next thing I 
know, I am lyin' on the bench in Gol
den Gate Park, while a big cop has me 
by the shoulders an' is pretty near 
shakin' th' teeth out of me. 

"Holy purple - eyed wildcats 1" I 
gasps, sittin' up. "Some kick to that 
stuff 1" 

Gettin' to my feet , I feels a sharp .pain 
in the seat of my pants, whereupon I 
suddenly remember I still have that big 
sliver I run onto while I was si ttin ' on 
the bench. I reaches around behind to 
pull it out, an' what does my fingers 
close over but a big hypodermic needle
a regular hop-gun 1 Old Baron Kou
bansky must have dropped it out of his 
pocket when he came and sat alongside 
me. 

·"Some kick to that stuff 1" I repeats, 
yankin' out the needle an' throwin' it 
away into th' bushes, cautious like. 

"Gwan 1" barks th' copper. "Git out I" 

KICO Radio Storage "B" BaUerie~ 
for EffiCIENT Receiving 

1. KICO "B" batteries aJlow single cell varia
tions by means of switches mounted on panels . 
(The first in the market with this feature.) 
2 . Alkaline type . 
3. Rechargeable from your 110·volt A. C. line in 
connection with the rect ifi er supplied. 
4 . ODe charge lasts from three to ' six months in 
the d etector plate circuit. 
5. Neat, efficient and compact. 
6 . Unlimi ted life. 
7. Your money back if unsatisfi ed within a 90-
day tri a l. (With 

(Plain) Panels) 
16 cell 22 volt . . . . . . . . .. $6.50 
24 cell 32 vo lt. 8.00 $12.00 
36 cell 48 volt. 10.00 14.00 
50 cell 68 volt. . . . . . . 12.00 17.00 
78 cell 100 volt. . . 16 .00 21.00 

108 cell 145 volt... . ...... 21.00 26.00 
"A" and' 'B" B atter y L iterature gladly furnished 

KIMLEY ELECTRIC COMPANY 
1357 FILLMORE AVENUE BUFFALO, N . Y. 
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SUPER REGENERATIVE SET 
Continl<ed from page 30 

more stable with one. For long dis
tance reception the 4 or 6 ft. loop is best ; 
the very best results on 360 meters are 
obtained with a 6 ft . loop, that is a 
square loop measuring 6 ft. on each side, 
wound with 4 turns of any size w ire 
spaced Yz in. apart. The reception fac
tor of a 6 ft. loop is nearly 25% greater 
than a 4 ft. loop; but if you wish to 
construct a 2 ft. square loop it should 
have 13 turns spaced 1/10 in. apart; a 
4 ft.loop-7 turns spaced 3/ 10 in. apart; 
if the spacing is increased, more turns 
should be added. 

The loop should be used with one 
corner pointing to the ground; also by 
connecting the fil2.ment or A battery side 
to a good ground connection, long dis
tance reception will be improved· greatly. 

An aerial c~n be used but it must not 
be too long, and no ground connection 
should be used. The loop will give as 
good results and a great deal less inter
ference. 

To Operate the Set. 

Turn all filaments up to full bril
liancy ; turn condensers Cz and Cg" to full 
capacity; couple the' inductances Ll and 
L z close. You should now hear a high
pitched whistle in the loudspeaker. 
This indicates the second tube 0 is func
tioning. If you do not hear this whistle, 
you will know the set is not working. 
All connections should be re-checked 
again; also A, Band C batteries should 
be tested to see that they are up to full 
voltage, and connected in the circuit 
properly. 

If the whistle is heard then vary the 
coupling between L l and L z, also vary 
condenser C 1 until a loud hissing is 
heard in the loud speaker. This will 
indicate the first tube A is functioning. 
If you do not ~t the hissing noise, then 
go over batteries and connections the 
same as for tube 0, also vary the B 
battery voltage. 

When both tubes are functioning, 
then vary the coupling between L l and 
L z slowly, also condenser C1 until sig
nals are heard. N ow vary condensers 
Cz and C 3 slowly; if signals are accom
panied by a lot of noise also vary L l and 
L 2 and condenser C3 again, and dim 
tubes A and 0 slightly. Keep on vary
ing these different values slowly and you 
will soon learn how to tune out the 
noise and get the signals sharp and 
clear; experience only can teach you this, 
and patience will bring the results 
looked for. 

Don't forget to change the direction 
of your loop while tuning, as the signals 
will be loudest when loop points in the 
direction of the sending station. Now, 
if you are able to get telegraph code, but 
fail to get speech and music, then re-

Continued on page 84 

This is the way " B" Storage Bat-
t eries ure charged with Tu ngar and No Need 
attachment. 

. . 

of Doing This 
Is yours a tube set? 

Yes? Then you have a storage battery which 
frequently requires recharging. 

Do you carry it t o a charging station, wait 
three or four days, pay from 75 cents to a 
couple of dollars, and then lug it home again? 
You don't need to. 

enables you to recharge your storage batteries 
for either radio or automobile use right at 
home- easily, quickly, and at little expense. 
It operates from any a-c. lighting circuit. 

Anyone can operate a Tungar. Once started, 
it requires no attention; nor is there the 
slightest danger of injuring the battery. 

The initial cost is low; the operating cost is 
little. Send for our new booklet on Tungar 
for radio, if your dealer cannot supply you. 
Address Merchandise Dept., GeneralElectric 
Company, Bridgeport, Conn. 

Generall~" Electric 
denf!·ral.Office SaIC's OffIces in ;>~henw'd'y.N.,( Com any all l,,&c cltiC$ 3SA·19X 

Kearny 2778 

Pacific Radio School 
ARC AND SPARK SYSTEMS 

433 Call Bldg~, 

83 

Hours-10 to 12 noon 
1 to 4 P .M. 
7 to 9 P.M. 

Send for 
descriptive 

circular San Frandsen. Cal. 

This school is equipped with KLEINSCHMIDT Automatic Telegraph System 

Tell them that yOll saw it in RADIO 
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DON'T BE CARELESS -
Protect Your Radio 
With the Dependable 

BRACH 
~'®'s:§l9lJJ}1~ 

RADIO 
PROTECTOR 

It Lasts For Years 
Acknowledged by the most 
experienced engineers to be 
tbe best of all instruments 
for reducing static interfer
ence. In use for over 17 
years. 

I . 
Approved by the National 

Board of Underwriters 

Mend Your Wires 
and Joints With 

SOLDERALL 
A Metal In Paste Form 

At All Dealers 
or By Mail at 

25 c a Tube 

Ins u r e perfect 
reception. All you 
need is a tub e o f 
tbis paste sold er 
and a match to 
heat it. Results 
guaranteed equal 
to bar or wire 
solde r. 

L. S.BRACH Mfg. Co. 
Newark, N. J. 

Coast Representatives: 
PACIFIC STATES ELEC. CO. 

San Francisco, Los Angeles, Oakland, 
SeaLt le, Portland, Spokane 

CRYSTAL FANS 
Are you satisfied with your crystal, 
or do you want- better results? 

MOL YBDIC GALENA 
A new detector just discovered is 
sensitive even when ground to 
dust. 
Send SOc 
crystals. 
money if 
isfied. 

for one of these wonder 
We will refund your 

you are not entirely sat-

Phoenix Radio Laboratory 
Box 842, Phoenix, Arizona 

2-Step Amplifiers 
$20.00 (Telmaco) 
ROSS-693 Mission St., 

San Francisco, Cal. 

Continued fr.om page 83 

verse the connections to your tickler coil 
L z• It took me nearly a week to find 
this out, as the set functioned properly 
in every way; telegraph signals would 
roar in but no music. When I re
versed the tickler connections, the code 
disappeared, and the music came in. If 
you still fail to get results after you have 
followed the instructions carefully, then 
test out all of your inductance coils for 
open circuit, as it sometimes happens a 
coil may have a broken connection. This 
also holds true for transformers; also 
test all of your condensers for short cir
cuit. 

If you have followed the diagram 
co rrectly and used the values indicated, 
you wiII get results without any doubt, 
and once you get results you will find it 
as easy to tune as any set, and not at all 
critical or fussy. 

It is not a set that I would recom
mend to use in place of a straight regen
erative set with a good aerial and ground 
because it is not as good for real long
distance reception, as it amplifies static 
and other nearby interference so much 
that weak signals are drowned out. If 
you will notice the diagram closely you 
will see that it is an ordinary regenera
tive circuit with the oscillator circuit 
superimposed upon it. By turning ou t 
the oscillator tube filament, and con
necting to an aerial and ground, you will 
have a regular regeilerative set. 

The writer would be glad to hear 
from any who fail to understand the 
ci rcuit and will answe r any inquiries, 
and would also like to hear from those 
",,·ho get results. 

SAN FRANCISCO TO HAVE 

COMBINED RADIO AND 

ELECTRICAL SHOW 

To develop radio business and electrical 
business in general, the Ameican Radio Ex
position Company, of New York, N. Y., is to 
cond uct a combined radio and electrical show 
in the San Francisco Auditorium, April 3-8, 
inclusive. A simi lar exposition was conducted 
in New York recently and the success of the 
venture prompted the company to prepare for 
one on the Pacific Coast. 

The exposition has been endorsed by the 
Pacific Radio Trade Association, the San 
Francisco Electrical Development League, 
the California Association of Electrical Con
tractor-Dealers, and the San F rancisco Elec
trical Contractor-Dealers' Association. Space 
at the show will be open to all branches of 
the electrical industry. 

You should be a subscriber 

Tell them t h a t you saw it in RADIO 
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Page 97 will 
Surprise Y au! 

MULTIPOINT (Patent Pendini,l 
A Synthetic CIO':STAL DETECTOR, 

sensitive oYer its entire surface. 
Eliminates all d ..!.ltectl)T t roubles. Extra •• rdinary clear
ness and volume. Endnrscd by Radi,) f." Xp l·rts and press. 
Sold in Sealed Packages only. Join the ever-increasing 
Rusonite fans. 

~~~~ti;:!:~"c.u::~!:~ SOC 
RUSONITE CATWHISKER 
14 KararGold Mu'tipoint coal_d. Super*,.emil;"e • •. . .. 25c 

Order from your dealer or direct from us. 
RUSONITE PRODUC.S CORP. 

15 Park Row, N. Y. Dept. "R.'· 

The Best :(.oud 

Speaker 

IS THE 

GOTTSCHALK 

WE SELL IT 

$22.00 Postpaid 

ROSS- 693 Mission St., S. F., Cal. 

Loud Speaker 
for Any 

Crystal Set 
The Steinmetz Amplifying 
unit selling for $8.50 will 
eua ble )'ou to hear any 
crystul set all over the 
room. No storage battery 
r eq uired. 

All Steinmetz equipment Is thoroughly 
guarallteed. 

STEINMETZ 3000 Ohm I'hones .... .. . .. $6.50 
ST EINMETZ 2000 Ohm Phone •. ........ $5.00 
STEINMETZ 1000 Ohm Phones .. .. . .... $1.75 
Equal to any $10.00 or $12.00 Phones made. 

"Superior" Crystal Set, $4 .75 
Complete ca ta l oglle~ 5 cents, at your deallN' 01' 

STEINMETZ WIRELESS MFG. CO. 
5706 Penn. Ave . Pittsburgh, Pa.. 
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NE\v PRICES ON 

"W orkRite" 
RADIO PARTS 

Prices on the W orkRite Super 180
0 

Variocoupler and the W ork
Rite Super Variometer have been reduced from $6.00 last spring 
to $3.50 now. That is a big reduction and it has brought us in so 
many orders that we are rushed to fill them. You want W orkRite 
Radio Parts on your set. In order to get prompt delivery we sug
gest that ,yo.u send in your order at once. 
Remember that these instruments are Work Rite Quality. Com
pare the prices with those of unknown inferior instruments and 
then you will not hesitate to order your WorkRite Parts right away. 

WorkRite Super 1800 Variocoupler ::~~ $3.50 W orkRite Super Variometer 
W orkRite Super Vernier Rheostat 
HER.]>; IS A REM_ RHEO STAT. Indi spensable 
on the d etec tor tube when working long distance 
concert s. For qui ck ndjustm cnt the kn ob is 
pus hed in and out, causi ng th e cO.n tact arm to 
s lid e acrOSR the r esistant"e wire. For flue ad just
me nt th e kn oh is tu rn ed around and the contact 
arJll f eeds alon g th e wire. OUI' special r es ist
ance wire is non -co rro s iv e and does not change 
in r esis tance th l'oup:h change in temperature. 
POSITIVELY NEVER GETS HO'1' . '1'0 appreci· 
ate this instrument you should use one. Price, 

$1.50 Patent Applied for 

Concerto la, 
Jr. 

WorkRite Concertolas 
These Loud Speakers are becoming more popular every 
day. A nd no wonder when yo u consider that they 
have no metal except in the phone units and, therefore, 
do away with that " tin-panny" tone enti rely. 
Read what one of the thousands of Concertola fans 
writes us: 
" Regarding the T¥orkRite Concel·tola l'ecrived some 
time ago 1 wish to advise that it is the uest $12.00 
r 'odh 1 have ever uOllght. Stat ions in the following 
cities have all com I! in very QSA, even on warm nights, 
with the Concel'to la: St. Louis, LOllisville, Pittsuurgh, 
Detroit, Schenectady, Dallas, T ex.; Fort Worth, Te.'!: .; 
A tlanta, Ca.; Havana, Cuua; Charlotte, N. c.; Chicago, 
Cleveland, and Illany oth(!1's 
"These stations can ue heard all over the l'oom w ith 
case all warm nights, and all over the house on colder 
nights. With every good WO'rd for the Concertola, J 
a 111 , Earl E. Dacsch, lIas Columuia Ten'ace, 

Parkel·sum'g, W . Va." 
THREE DAY TRIAL! If a fter you have tri ed the Conce rtola you find that 
it does not work sat is factorily, r eturn it and we will ref und yo ur money. 
These instruments are designed for use with vacuum tube sets having two
stage amplification. 

WorkRite Concertola Jr. With Cord and Phone Unit-$12.00 
WorkRite Concertola Sr. With Cord and Phone Unit--$24.00 

WorkRite Super 
1800 Variocoupler .. ' 

. Complete List of 
W orkRite Products 

WorkRite Super Variometer. Very sen
sitive and sharp to tune. Price .. . . $3.50 

WorkRite Super 180 0 

Range 180 to 800 meters. 
Variocoupler. 
Price ... . $3.50 

W orkRite E-Z-Tune Dial. Has a grip 
on the r im where you can grasp it for 
fine adjustments. Price ........ . ..... 75c 

WorkRite Concert Headset. Try a 
WorkRite side by side with any on 
market. P r ice .... . ...... . . ....... $8.50 

WorkRite Super Vernier Rheostat. Has 
50,000 possible adjustments. P rice .. $1.50 

WorkRite Type "An Hydrometer. You 
need one to keep your " An Battery in 
condition. Price . . .................. 75c 

WORKRITE CONCERTO LAS. LOUD 
SPEAKERS OF QUALITY. 

W orkRite Concertola Jr .. ... . , .... $12.00 
W orkRite Concertola Sr ... .... .. . . $24.00 

WorkRite Radio Parts WorkRite 

THE \vORKRITE MANUFACTURING 
5503 Euclid Ave., Cleveland, Ohio 
(Branch Office, 2204 Michigan Ave., Chicago) 

-rell t h em that you saw it iu RADIO 
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PACENT 
RADIO ESSENTIALS 

Make for convenience and efficiency 
III operating your equipment. 

PACENT 
MULTIJACK 

Incorporates three perfect jacks in one moulded 
unit. Provides connections for three phones or 
two headsets and loud speaker, etc. Furnished 
with screws for mounting on set or table. There 
are many instances where the Multijack will 
prove an indispensable convenience. 

A small investment in Pacent Radio Essentials yields 

rich interest in pleasure and satisfaction. Ask your 

dealer to show you the above device, also the Pacent 

Twinadapter, Universal Plug, Audioformer and other 

Essentials. 

Don't Improvise-uPACENTIZE" 

Send for Bulletin R-3 

P ACENT ELECTRIC 
COMPANY PACENT 

I N C 0 R P 0 R A T E D DUOJACK 
Manufacturers and Dis tributors of Radi o nnd E lectri cal Essen t ia ls 

E xecu tive Offi ces : 2 2 P ark Place, N ew Yor k , N, y , 
Converts awk
ward binding 
posts to con
venient j a c k 
equipment and 
provides two 
perfect p 1 u g 
connections. 

BRANCH OFFICES . 
Philadelphia, Bours e Building 
Chicago, 3 3 So , Clinton Stree t 
Minneapolis, 527 Marquette Av. 

Mentbers, Radio S ection, A ssoci-
ated Mfrs. of Elect"ical S upplies 

1Iad. 
for All 
Pilon .. 

Ask 
Your 
Dealer 

THEM ON 
'-I'V'JL'vnn'v PHONES 

Slip out the metal disc and slip in the 
MIOAPHONE. Re.ult: OIearer, better 
tone, all noiRes eliminated. Write for 
circular. DiRcountR to d ealerR and jobbers. 

BADIO MIOA PRODUCTS CO. 
1118 E. '3d St. New 

c. W. MANUAL 
$1.00 112 Pages 

"Radio" S. F. 

Washin gton, D ,C., Munsey Bldg. 
S an Fra n cis co, Sheldon Bld g. 
St. Louis, 704 Pon t iac Bldg. 
Canadian and Brit':sh L ,:censees : 
Colont"al R ad1'o, L td., H amilton, 

Callada 

"COP11RWUD" 
THE IDEAL RADIO ANTENNA ' 

,~ •• - - ' ._ -- ~'I. 
....li~t~ 

COPPERWELD IS 50.. STRONGER 
than Copper, en n be strt,tng taut, stays up wh~n 

.other. wires stretch and break and gives 
. I oo(~ electrical efficiency. 

COPPER CLAD STEEL COMPANY 
BR:AOOOCK P . D., RANKIN. PA. 

Directions for Antenna const ruction 
on reverse side of carton 

BUY IT IN CARTONS 

R A D I 0 for MAR _c H. J 92 3 

BROADCAST RECEIVER 
COllt;II,,~d from page 30 

The measurements given here need 
not be followed exactly, but they will 
serve merely as a suggestion, for each 
experimenter will undoubtedly have dif
ferent materials. For instance if the ex
perimenter has a variometer rotor ball, 
then both it and the stator should be 
wound with N o. 20 or 22 S.C.C. wire 
and the tube would then be about four 
inches in diameter_ 

Taken all in all this variometer-in
ductance is very easily constructed. The 
only hard thing 'about it is the placing of 
the shafts and soldering the leads to 
them while the rotor is inside of tube. 
This isn't as hard as it may seem. 

The length of tube is entirely op
tional, depending on what wavelength 
is desired and the method used in wind
ing; a single layer winding for shorter 
waves and bank,,/ound for longer. 

A bakelite panel 6 in. x 12 in. x 3/16 
in. will nicely mount the controls for 
the inductance-variometer and a vacuum 
tube detector. Fig. 4 illustrates a prac
tical panel design , the 23-plate variable 
condenser being mounted to the extreme 
left with the antenna inductance con
trol between it and the variometer. The 
detector control is shown here, but can 
be left off if the experimenter already 
possesses one and mounted alongside. 

Connections should be made with 
large wire, making sure that all wires 
cross at right angles or nearly so and 
avoiding lengthy leads. Capacitance 
under control is desired-not capaci
tance distributed over the entire set, as 
parallel and lengthy leads will surely do. 

Solder all connections, using rosin 
core solder. Acids and pastes spread so 
easily, making a messy job as well as 
causing a leakage where the highest in
sulation is desired. 

A good variable condenser is essential 
and the experimenter should select one 
embodying heavy plates and good all
around rugged construction. 

Results obtained with this type of 
tuner and circuit have greatly exceeded 
the writer's expectations and he will 
not hesitate in recommending it as a vast 
improvement over all other existing sin
gle circuit receivers. Stations were 
heard that were never heard before and 
the strength of signals from those pre
viously heard were practically doubled. 
Used with a two-step amplifier and loud 
speaker, music can be heard for blocks. 

Tiring of concerts, one can shift to 
commercial wavelengths without any 
loss of efficiency, the set oscillating and 
regenerating perfectly up to 800 meters. 
In conclusion, the w riter would like to 
emphasize the fact that "haste makes 
waste"-so don't rush yourself in as
sembling this or any other radio instru
ment. 
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WIRED WIRELESS 
Continu.ed from page 33 

t.he bureau of standards in Washington, 
indicates that within a short time all 
consumers of electric current may be 
able to plug in their radio sets to their 
lamp sockets and receive information 
and entertainment broadcasted by the 
large light and power companies. The 
system is controlled by the North 
American Company of N ew York, 
which owns and operates the lighting 
utilities of Cleveland, Milwaukee, St. 
Louis and a number of other cities, and 
which has secured an exclusive license 
under General Squier's patent rights for 
this purpose and is now developing the 
plan. 

With the aid of a small condenser in 
series with vacuum tube receiving sets, 
or a special plug, consumers of electricity 
will be able fo ~·eceive broadcasts from 
their electric wires just as they get 
"juice" to operate the flat iron, electric 
toaster or hair curler today. The ether 
will in no way be disturbed by this sort 
of direct radio broadcasting, and Secre
tary Hoover will not have to assign 
wavelengths 01· worry about interference 
with other stations using the ether,
there will be no interference as the air 
is not used. 

With the aid of a regulation broad
casting set at a sub-station of the Po
tomac Electric Power Company, mes
sages have been transmitted over this 
company's lines, carrying 2400 volts of 
alternating current, to the signal corps 
laboratory, Bureau of Standards in 
Washington, where they were received 
by means of a tube set coupled with 
condensers. The sending station was 
located at Georgetown. The wave 
which followed the wires was of 5000 
meters or 30,000 cycles and a trans
mitting current of 0.050 amperes was 
employed . 

WORLD-WIDE COMMERCIAL 
RADIO PLAN 

The American public Will soon realize 
the fuller benefits of an international 
radio service tying in Europe, South 
A:merica and the Orient, according to 
Edward J. Nally, who recently sailed 
for Europe, to attend conferences in 
Paris, London, Berlin and Rome, where 
plans to mobilize the interests of Ameri
can, French, English, German and 
Italian radio companies will be discussed. 
Already huge plans for South America 
are in progress, and a su'per power sta
tion is being erected in Buenos Aires for 
communication with North America, 
England , . France and Germany. This 
station will be open about June. 

Work has already begun on a similar 
high power station near Rio de Janeiro, 
in Brazil, with feeder stations of medi
um power at Pernambuco and Para. 
The two great stations will be the 

C ontim,ed on page 89 
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Don't Waste Money 
Time and Patience on cheap, improperly 
designed radio parts. Insist on getting 
New York Coil Company's products,which 
ins u res entire satisfaction. H 0 n est ly 
priced, scientifically constructed and en
gineered to deliver the maximum results. 

JOBBERS AND DEALERS get our com
plete literature and worthwhile discounts. 

Our 180 degree Variocoupler is a masterpiece, suitable for use many 
circuit. Most efficient and best constructed Coupler in existence. 

Price, $4.50 

Our Combination Mounted Variocoupler for table or back panel mount
ing has all taps connected and soldered, nothing else like it. Price, $8.00. 

MOUNTED 3 CIRCUIT TUNER. 
Exceptional selectivity and sharp tuning 
makes the most easily constructed and high
est efficiency Set known. Price ' without 
Dial $6.00. With 3~ Bakelite Dial $7.00. 

Our Variometers are full 
struments. They are not 
tive" type. Price $4.00. 

. . 
size preClSlon m-
of the .. competi-

Our Audio Frequency Transformers are the choice of the leading manu
facturers and radio engineers. Guaranteed to give high magnification, less 
distortion and better all around efficiency. No howling. Price $4.00. 

NEW YORK COIL COMPANY'S Variable Condensers are the 
standard by which others are judged, containing such features as all metal 
framework, adjustable bearings and positive electrical contact: 
11 Plate .. ............ .. $ 1.50 43 Plate ... ....... ... .. . $3.00 
23 Plate . . . . . . . . . . . . . . .. 2.00 3 Plate . . . . . . . . . . . . . . .. 1.25 

NEW YORK ENTERTAIN·A· 
PHONE RECEIVING SET No . 
2-Coroplete with detector a.nd 
two stages of amplification, all 
in one cabinet. Contains a 
non·r egenerative two circuit 
hook-Up with two stages audio 
amplification. Res u It s are 
s imply a revelation. It must 
be opera ted' and heard to be 
appreciated . Workmanship and 
d es!gn and material of excep
tiona l character throttghout. Of 
unusual interest to the jobber. 
P ri ce $50.00, fully guaranteed. 
DW·11 1'h volt battery lamps 
may be used if desired. 

NEW YORK COIL COMPANY, Inc. 
338 Pearl Street New York City, N. Y. 

Tell them that you saw it in RADIO 
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: * * RADIOADS * * I 
I A C~;r~~;~:~or~f. ~:~!o~~/~~ ~:7t:L~~mu~~~~m!!ny ~~~:~~se~e~~~RS I I Include name and address when CQUAtiDK words. I 
I ADS FOR THE APRIL ISSUE MUST REACH US BY MARCH FIRST I 
.......................................................... 

WANTED-V. kw. Amrad quenched gap trans
mitter comple te or live watt C. 'V. A. C. t.rans
mitter cOlllpleie . W. N . SMITH, 1243 Firs t 
St., Louisville, Ky . 

Vacuum Tube Hospital 
We r e pai l' anu g uaranl ee them. 

Agents, Dealel's. and Cus t omers \Vanted . 
Geo rge H . Pore lJ Co., Inc. 

\\'es t So me r ville, ~lass. 

Two-circuit regenerative receiver, with tube 
$20.00; Ullwirt'd Hegen c l'ative ]teceivers $ l 5.00; 
'rwo-s tep AIll}Jlificl's $ 18. 00: Type C 13aldwills, 
S ingl e, $6.50; Doul)l e $ 12.50; Elwood phones 
$6.00; Three ·c ircllit tun e ,'s $8.00; Crys tal Sets 
w ith rece iv e r, a e rial , $8.00; everythin g postpaid. 
Elradio Co ., 5GG7 Fi1yc tt e St ., Los An ge les, Ca lif. 

1000 to 1500 mileJ oli 1 tube, 1 control, 150 
to 25,000 lIl e te r' s, No rheos tat, stol'ngc oatte ry. 
variocoup le r , va riom cter, 3 coil DloullLing, vari· 
able indu ctan<:c, tap s 01' radio fl' cqllen cy , Nothin g 
to guess auout, Compl e te hoo kup $1. Radio 
Experimental Lauol'atory, Box 194D, 13erke ley, 
Calif. 

200 · 20.000 Meter Receiver, including radio-
troll , $35 .00. Two·step Amplifier, $25.00. B ox 
205, \Vi lliamspo l't, Pa. 

Amateur caJl books 5 0c. We carr y a com· 
plete line oC r eceiving and transm itting s uppLies. 
Postage paid to finy part oC U. S . and Ca uad a. . 
\Vrit e fol' pri(' es. Richmond Radio Shop, 4 21 
Macdonald Ave. , Richmond . Calif. 

110 to 500 volt MG Set 2 00 watt $50.00. 
New Amplifi e r' Tuhes $5.00 , Vials, conden~e l' s , 
amplifying trans form ers. sockets, h ead s e t s, uind 
in g pos t s , Rll1 tra ns form e rs, C \V condense r's, 
modulation trans, Magnu \' ox tra ns mitt e r', I-I A LF 
PRICE. Two W estern 1;; lectric LOlld Speakin g 
outfits new, CHE .\ P . Three two-s ta ge amp l i
fi ers, with t ub es $~O each. Will send C.O .D . 
parcel post. C. C. BROWN, IIL\NTON, C,\LH'. 

FOR SALE : 1 pair Connecticut Phones, 
e ightlY ohms, t hre e dollnl's ; 2 new Simpl ex 
variometers, $!5.00 each ; Val'ioCoup1t' l' $~.50; toy 
tra ns form eT' $3,00; 1 pair Brand es phon es $0 ,00; 
cod e pmctice set $ 1. .';0 ; $30.00 \\'orth C he lili cals 
$ 10.00; Alll er i(, l1 n Mod el Build e r set $5.00; 2 
Ibs. Flas hli g ht po wd e l' $3.00. Edwn"d Huut, 10 
N, Indiana A ve" Atlanti c City , N. J. 

DON'T BUY OR BUILD any Receiver before 
investiga tin g th e RUK.\ Y STGN,\L CONTRUL 
RECEIVER HUOK-UP. ROKAY ELECTRIC 
COMPANY, IN GOM.\R, OHIO. 

RADIO E XPERIMEN TERS' LEAGUE m em
bers wea" a 1~ ,\lJTO 1,:<; I'I,R T:vlENTE RS' lape l 
button (see cut on page 68, thi s magazine). Be 
id e nt.ified as an al e rt ilnd prog r'cssive rndi o e n · 
t hu s iast. .foin R.\f)IO EXPE:RBIEN'l'ERS' 
LE J\G U E, ('on,lueted hy }\matl!UrS , fOl ' .Amat eu rs. 
Every owner o f a radi o set is eligible for m em
bership. I!: ve r y me rnll e l' re ce iv es one of th e 
offi c ia l 14K gold plated lape l buttolls, a lso ' a 
membership card and private identification code 

numb er. A ll members of th e LEAGUE are en· 
titled to a t e n pel' cent dis count on any <lppl'o\" ed 
standard r eceiving or transmitting radio a ppa · 
rntus, You may a ls o ha \' e youI' choi ce of an y 
one of the following "DOPESHEETS": (1 ) 
T en Super"regenerath"e Cil'cuit Diagrams, eve l'Y 
one des ig ned by the famous :Major Armstl'ong 
him se lf, togethel" wit.h a complete discus s ion of 
t heir ope ration by Major Arm s tl'ong r e pri nted 
by specia l pe r'mi ss ion from th e Proeeed ings of 
the lns titute of Radio Eng ineers . (2 ) D iagram 
of Armst rong S up e r rec e iver wit h accur ate pan el 
layou t, li s t of parts and wh e re to ge t them, a lso 
t hree pl ,otos . This s e t actually work s. ( 3) 
Diu g l'am how to mak e a simpl e and inexpens ive 
"\\·A VI~·TRAP" to separate 3GO and 400 met e r 
w a ves un d minimize int e rfere nce . (4) 'Vi ring 
d iag ram of th e best tra ns llli tti n g set we have 
s ee n fol' C. 'V., voice or uu zze r , with u<:cu r ate 
pan e l la yout. (5) Detail ed di ag ra m of n ew 
"H.I::FLE X" circu it s howin g how to get t wo 
stages of Rad io and two stages of Aud io fr e
qu e n cy aTllIJlification using on ly two bulbs. Thi s 
a lso s how s th e e lectrical valu es of th e variou s 
parts used. 

We always have tpe fa cts on th e la test d e· 
velopm e nt s. If you have any hard nut to crack 
or question to ask, s hoo t it in, we will spnd a 
.. DOPE SH EET." \Ve old -tim e r s a r e s in ce r e ly 
g lad to le nd a hand ",he"ever pos sible. Th is is 
o ne of lhe IIl Ost va luabl e feat ures of mem be rship. 
Send you r llarn e today . Enrollment a.nd r egis 
tration fee 50c inc lu des UtlttOTl, m em hers hi p 
ca rd , 10 pe r cent di scount privi lege, and choic e 

~ft i~n,;\;,tD,~ ri'b~~"s~'~I\~'~ : ?~~> J~~~ ~~J:~" ;i s tA~,: 
s pecia. l "DOPI~SH EETS' I an s werin g n qu estioTl, 
5 0c each . \Ve hav e Leen ahl e to get n nUlIlue r 
of the ne w W.'l'. ,';O I PE:ANUT d e tec tor tll!.es 
whi le the supply las ts, $~ , OO each; spec ia l so('k 
ets, 40c ex tru ; adaptors, 75c extra, Radio E x
pe1'il11t' nt e l's ' Leagu e. 9 · 15 Clinton Street. New
<1l'k N .. r. MO l'e Radio Clu bs invited to nnllint e. 

THE RADIO BROADCASTING CLUB . The 
on ly Cillb of its kind in th e world. Be progreso 
s iv e . l\' et:' p up. w ith th e ar't. Up·to-date l'adio 
n ews, programs li nd ques ti on box in Ol1r free 
null et in to me mbers , Radio se t s a nd parts s01d 
to memhers at n big discount. Dues on ly $1.00 
a yea r. Join now. " Trite to Radio Broadcasting 
Cluh, Room 52, R y land B ldg., Sun Jose, 
Ca lifornia. 

RADIO WORLD, THE GREAT NATIONAL 
WF;J<:KJ.Y-I.ubli.hed ev. ry .even day. with all 
the btl~1i1 , nt-WK, devt"lopment6 And pif'tures of 
the radio field . 15c a copy. $6 .00 a year (52 
nllillhers). $3 .110 six months, $l.aO thrtlB ' 
mont II.. SI.~ei .. 1 to radio renneTO. 8 .. no $l.OO 
nnl l we. will send you the next eight ilHmes 01 
R,IOIO WURLD. P ub. Office, 1493 Broadway. 
Nell' York. (lc) 

Ten per cent discount on all standard radIo 
goods . Pl'ornpt service. Supe·rior two slep 
Aml.liftPl' $25.00. QST Radio Senice, Williams· 
port . PR. (21) 

BUILD YOUR OWN RADIOPHONE. Instruc
tion Book 10 cen ts . Hadio Sel'\~ice Institute, 
U. S. Sav'ings Bank Bldg., Washington, D.O. 
(3TC J.F.M.) 

Radio Bug Emblems 
An artistic bronze-finished button to wear on the lapel of your 

coat. "Tell the world that you're a RADIO BUG." We'll send 

you this emblem, ir'ee of charge, with one subscription to 

"RADIO" for one year. 

RADIO - PACIFIC BLDG. - SAN FRANCISCO 

Tell them that you saw it in RADIO 
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TRANS-A TLANTIC 
TELEPHONY 

Conti,med from page 26 

row band in the ether IS occupied In 

transmitting speech. 
By the suppression of one of the two 

side bands it also becomes possible to 
transmit twice as many messages simul
taneously as is now effected. a feature 
which will become increasingly impor
tant as the use of radio grows and 
especially at the longer wavelengths. 

At the receiving end a local oscillator 
is used to replace the carrier current in 
rendering audible the received signals. 
The vacuum tubes used in the present 
test, while not the largest which have 
successfu lIy withstood laboratory trial, 
are the largest that have thus far been 
applied to radio telephony, and are 
characterized by means for sealing large 
copper thimbles to glass in such man
ner as to hold the best obtainable 
vacuum. 

The radio apparatus and system used 
in the test are the result of research and 
experimental work in the laboratories of 
the American Telephone & Telegraph 
C ompany and in the laboratories of. the 
Radio Corporation of America and its 
associated companies. 

GEN'L ELECTRIC'S BROAD
CASTING HEARD ABROAD 
Vice-president Coolidge has received 

a letter from W. T. Meehan of the 
General Electric Company informing 
him that his Christmas address, which 
was broadcasted on D ec. 24, was heard 
in both Liverpool and London, as well 
as in every state in the Union. 

RADIO FREQUENCY 
AMPLIFIER 

C01ltiIJll ed from page 10 

ascribed in p,art to the large volume. 
But when the radio stage was added 
rracticaIIy all of the distortion vanished. 
though the vol ume was greater than 
before. This is a valuable and inter
esting phenomenon, which can be util
ized in many ways, It is entertaining 
to speculate on the r easons for that 
result. 

If a loop is used instead of an aerial, 
connect its ends to the points lettered a 
and b in the figure. 

As a precaution against the effects of 
body capacity, see that the' stationary 
plates of the primary condenser are con
nected to the switch lever. 

I t is interesting to note that with but 
slight modification this set can be 
adapted for use with honeycomb coils. 
Just how this may be done will be the 
subject of a short story in April 
RADIO, which will also contain some 
ideas for the radio experimenter who 
wants to play with spiderweb coils. 
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A high-grade Headset of stand
ard a luminum construction, a t a 
price th a t appeals to the average 
purchaser ' 01 radio appa ratus. 

CLARION 
RADIO HEADSET 

$5.00 
The Clarion Headset is 

guaranteed to give perfect 
satisfaction or purchase price 
will be refunded. 

Circular 21-A. mailed free 
on request. is of interest to 
Jobbers. Dealers and those 
desiring a high grade head
set at moderate cost. 

Radio Supply Company 
Hornell, N. Y. 

. 
RADIO GOODS 

AT BARGAIN PRICES 
$5 .00 Detector Tubes (Guaranteed) .... • . • •.. . . . $3 .00 
$6 .50 Amplifier Tubes (Guaranteed) . . . .... . ... . . 3.50 
$6 .50 1}j! V. Detector or Amplifier (fits standard 

socket) . .. .... . .. ... .. .. .... . . ..... . . .. . 5 .25 
$5 .50 Elwood Phones (2000 Ohms) . .. . . . .. . ..... 3 .75 
$1.75 22}j! V. Cyclone Variabl e "S" Sattery ...... 1.00 

22}j! V. Eveready " B" Battery 
No. 763 .. ..... . $1 25 No. 766 .. . . . .. . 2 .25 

$4 .50 Thordarson Transformers . . . . .. . . . .. . . . . . . 3 . 59 
Numerous other bargains In our FREE PRICE 

LIST sent upon request. Goods shipped POST-PAID 
promptly upon receipt of money ordered or registered 
cash. 

ALL MERCHANDISE GUARANTEED 

Bergen Radio Supply Co. 
Mail Ord er Department 

606 Bergen Ave., New York City 

$5.25 
Guaranteed 1}j! Volt Tube 

Operates on Dry Cell 
Detectors and Amplifiers. Best Made 

$5 .00 Guaranteed Detector Tubes (6 Volt) ........ $2 .95 
$6 . 50 Guaranteed Amplifi er Tubes (6 Volt) . . . .... 3 .45 

Sent post paid anywhere, upon receipt of price 
Price list free (containing 100 bargains) 

Broadway Electrical Novelty House 
Mail Order Department R. O. 

134 Third Ave., New York, N. Y. 

WORLD WIDE RADIO 
Continl/ed from page 87 

pivotal center of South American radio 
communication, and from these two 
points signals will radiate to all parts 
of the globe. 

According to Mr. Nally, who is now 
taking up his new duties as l\1anaging 
Director of International Relations for 
Radio Corporation of America (with 
headquarters in Paris and also in New 
York) this world-wide system of radio 
will materially assist in stimul ating in
terna tional commerce and bring closer 
and more friendly relations between all 
the countries of the world; and with the 
completion of the plans for world-wide 
wireless telegraphy there will soon fol
low a program for perhaps equally stu
pendous international radio tel ephone 
service. In this latter scheme the en
gineers of the American Telephone & 
Tel egraph Company and those of the 
Radio Corporation of America are col-
laborating. •. 

PROGRESS BY FEDERAL 

TELEGRAPH CO. 

Announcement of a new pioneering 
step in radio is made by the Federal 
T elegraph Company. This concern, 
which established the first radio com
mercial communication with the Ha- · 
w aiian islands, now has established the 
first direct private radio communication 
with China. While this latter serv ice 
is not on a commercial basis as yet, 
pending completion of the first of five 
large stations the company is erecting in 
China, all its own communication is 
being carried on over it. 

T he Federal's Hawaiian service ,vas 
opened in 1912, between stations at 
South San Francisco and H eeia, island 
of Oahu, which virtually are duplicate 
installations. They since have been sold 
to the government. Until] 914 commu
nication was carried on only at night, 
but the service was adequate to supply 
the island newspapers with their first 
metropolitan press service and to ex
change a number of commercial mes
sages. 

The new communication channel with 
China i? from the Federal company's 
Hillsboro station, near Portland, Ore
gon, where one of the arc-sending sets 
used regularly in its Portland-San Fran
ci~co service has been diverted tem
poraril y to send to a temporary station 
located in the Astor House, a Shanghai , 
China, hotel. Communication is on a 
wavelength of 8,400 meters and has been 
carried on thus far with a power input 
of only 30 kilowatts, less than half the 
capacity for which the arc was designed. 

T ell theJII that y ou .saw it in RADIO 
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Fleron's 
Vernier 
AdJuster 

Pat. Appld. For 

This ingenious little 
device is a necessity 
on every set. Sharp, 
close tuning is only 
possible with it. 

Easily mounted on 
any set by drilling 
only one 5/1 6" hole. 
Its normal position is 
away from the dial 
as shown. 

A slight pressure 
makes contact with 
the Dial. Vernier is 
then turned for ac
curate tuning. 

Price 6Sc 
Sold by Dealers and 
Jobbers everywhere 

Sole Manufacturers 

M. M. Fleron & Son, 
Inc. 

Trenton, N. J., U. S. A. 

VARIABLE CONDENSERS 
3·Plate Vernier ..... $0.76 
a3·Plate .0005 Mid . .. 1.76 
l3 ·Plnte .001 Mfd .. . 2.25 
24 ·Plale Bai. Cond ... 3.75 
44 · P la l,e Bai. Cond . .. 4.75 
AI"Uminnm Plates, accurate 
spaci ng. Get these con· 
densel's and improve your 
se t . Shaft runs in b earings. 
Money back if you are not 

satisfied. 
MONTROSE MFG. CO . 

120 0 Bedford Ave., 
Brooklyn, N. Y . 

Variometers ..................... $3.50 
Variocouplers .. ............. $3.50 

Postpaid 
ROSS RADIO SERVICE 

Mail Orders 
693 Mission St., S. F., Cal. 
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lEBSTlER 
RAD][O MJP>AlltA.1lU1§ 

W eb ste r Radio App a r a tus - both 
p ar ts a nd a ssembled r ece iving sets
are built to t ypi cal Webster standar ds 
of perfection . Ou r line of p a r ts in
c ludes everything fr om contact points 
and swi tch s tops to Vari om eter s and 
Vari abl e Condenser s - d es ign ed to 
function perfec tl y. When building 
your set, ask your dealer for W eb
ste r Apparat us. You are thus assur ed 
the utmos t value, for Webs te r p art s 
are des ig ned to perform properl y a nd 
are pri ced fa irly. If your d ealer does 
not carry W ebster R adio Ap para tus, 
wri te fo r our 24 -page catalog a nd 
order direct. 

Webster C ombination Soc~et 
and Rheostat 

Tbis unit comb ines both sock e t and 
rheostat together for either p an el or 
table mounting. It is moulded por
celain fini shed in a brO\Vll glaze . ~' in
ished with or without vernier. 

Webster Va riable Condensers 
The entire condenser is of improved 

design. Ma de of aluminum a nd a c· 
curately s paced. Bearings of ample 
size w ith t hread ed bard rubber bus b
ing for adjus tm en t. Insulated s tops 
limit th e arc of ro ta ting pl a tes to 
1 80 d egrees . Shaft extension %," 
diam eter . 

Webster R.-F. Transformer 
Iron core type car efully tun ed a t 

the fa ctory. Complete ly enclosed in 
a ttracti ve moulded ca se. Made in 
TYPES for 1st, 2nd, or 3d s teps of . 
am plification . R ange 175 -555 m eter 
w a ve band. Moder ately priced. 

Other i tems of W ebs ter R a dio Ap
para tus include H ead Se ts, Vario
m eters, V ari a- cou p lers, A. -F . 'rrans' 
form ers, Rheostats, etc. 

Compl ete line of r ece iving sets at 
prices r a n ging from $30.00 to $ 119 .00 . 

WJEIaSfIER IElLIEcrRIC (cOMJPlANY 
RACINE. WISCONSIN. U. S.A . 

- 1902 CLARK ST. 
Manufacturers of Webster Magneto--over 750,000 in use . 

BRECO RADIO APPARATUS 
Bring Best Results-They Are Dependable 

Listed b e low are a few BRECO specialties; Owing to our increased facili
ties, we are able to reduce the prices on some of our manufactured products. 
Variometers ........ . ........ . . $7.00 Crystal Detectors . ..... .. . .. ... $1.75 
Variocouplers ... . .. .. . ...... . .. 5.00 Inductance switches complete 
Variable Condensers, 43 Plate ... 4.50 with 7 points and 2 stops. . . . . . .50 
Dials, 3 in. moulded .. ........... .75 Switch points ......... .. . .. .... .03 
Rheostats . . . . .. . . ...... . .. . . . . . .75 A . F. Transformers .. ... . ..... . 5.00 
Binding Posts, N .P . or insulated knob. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .08 
Mahogany cabinets, various sizes . . ... . .......... . ...... . ... . . . . . .... .. 5.00 up 
Bakelite, sheets and panels ... . .... ..... . ....... . ....... . .... . . . .. . per lb. 2.00 
Straight Circuit Tuner . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50.00 
Detector and two stage amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50.00 
Straight circuit tuner with detector and three stage amplifier .... _ ........ 115.00 

Write for Catalogue 
If your dealer cannot fill your requirements on BRECO &ppara.tu8, your order ma.lled to 

us will receive prompt a.ttention. 

BRONX RADIO EQUIPMENT COMPANY 
.687 Courtlandt Avenue, "Manufacturers of Quality" Bronx, N. Y. C. 

Tell them t.h ... t VOll . I\ W it in R ADIO 
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RECENT PATENTS 
C 01lt ilL1lCd from page 38 

the amplifier tube A, and the signaling cir
cuit S. It has been found that undesirable 
oscill ations often occur in such systems, and 
in order to prevent this, impedances 17 are 
inserted in one or more of the tubes, so as 
to choke the oscill ations. 

M . H. Petersen, Pat. No . 1,436,676; 
November 28, 1922. System for Wireless 
Transmission of Writing, Pictures and 
the like. 

In order to transmit pictu res or writing 
by the aid of radio, an oscillating tube 10 is 
a rranged to be controlled by contacts on a 
drum 7 carrying the sign to be transmitted, 
which is made of insulating material, while 
the remainder is conducting. The contact 
describes a helix over the drum, wh ich is 
driven by a synchronous motor 35. When
ever the contact touches the sign, the tube 4 
is active and may transmit radiations which 
are used at the receiving station to affect an 
oscillograph. Whenever the contact rests on 
the metallic drum, one of the coupling coils 
10 of the tube 4 is short circuited, and radi
ations are interrupted. In· order to keep the 
drum 7 rotating synchronously with the cor
responding d rum at the receiving station, 
radiations of energy by the aid of coils 27, 
28 and 29 are effected that produce beats of 
compara tively low frequency, which beats are 
utili zed to produce low frequency current at 
the receiving station to drive the synchronous 
motor. At the transmitting station the same 
result is obtained by the aid of coils 30, 32, 
which combine the different frequencies pro
duced by tubes 21 and 22; the beat produced 
in this manner is transformed into a low fre
quency current by transformer 34. 

W . W. Conners, Pat. No. 1,437,400; De" 
cember 5, 1922. Method and Apparatus 
for Indicating the Geographical Location 
or Movement of Bodies. 

The location of ship or other object 7 with 
respect to fixed poinths A, B. C. and D is 
determined by the aid of two transmitting 
stations 1, 2. At each of these stations a ro
tatable transmitting coil 4 is moved over a 
un iform angle, so as to direct a beam of 
waves over an arc I or r. On ship 7 are 
located receiving systems that measure the 
interval of time taken for the beam to travel 
f rom the ship to the extreme position and 
back again to the ship. By noting these values 
for both sets of waves, the angular position 
of shi p 7 with respect to both stations 1 and 2 
may be determined, and its position plotted. 

L. DeForest, Pat. No. 1,437,498: De
cember 5, 1922. Oscillion. 

A thermionic three-electrode tube especially 
adapted to supply rad io frequency energy of 
large power is described. The novel struc
tu ral features include a grid support 7 of 
g lass, the g rid 11 forming an interior space 
within w hich fi lament 6 is supported. The 
pi ate 3 is in contact with the inside surface 
of vessel l. 

E . L . Mueller, Pat. No. 1,437,607, De
cember 5, 1922. Electron Tube. 

An electron discharge tube is described, 
adapted to operate as the usual three-electrode 
thermionic tube, but without the necessity of 
a heated filament. Instead, an air-tigh t 
g lass v essel 18, a rranged to enclose a mercury 
a rc discharge, is utilized ; imbedded therein 
a re metal discs 20 that serve to conduct the 
electrons produced by the arc to the outside 
portion enclosed by the evacuated vessel 10. 
Surrounding the arc vessel 18 are a grid 26, 
and a corrugated plate 30. 

J. B. Nowlan, Pat. No. 1,437,772, De
cember 5, 1922. Radio Apparatus. 

A highly selective receiving system is 
described, and resu lts from the use of two 
variably coupled coils 24 and 41 to the an
tenna inductance 9. These coils are directly 
in series and a re independently adjustable, 

C ontil1:u.ed on page 92 



RADI O for MARCH, 1923 91 

In developing these V ictory-Grantone units our aim was concentrated to produce complete 
self-contained units of highest efficiency and of such design that would permit its production 
on a large commercial scale. We knew, in this way, we could market them at rock-bottom 

prices. Simplicity was our watchward, but not to the point of sacrificing efficiency and beauty, but to eliminate useless ex
pensive parts which do not add to the performance of the set. We have finally accomplished our aim and offer to radio 
buyers the fruits of our efforts at prices of astounding value. 

Amplifyin g Loud Speaker No . 5.25 
This unit has no equal in the entIre 
radio industry. 
Enables everybody now to . fu ll y 
enjoy radio entertainm ent wIthou t 
nuisance of taking turns with head 
receivers . Operates with equal re
markable efficiency from the s im
plest kind of crystal set to the 
most elabor a te vacuum tube de· 
tectoI'. 
Contains besides two stages of 
Rudio frequency amplification a 
super sensit i ve lo",d speaking ele· 
ment with heavy mica diaphragm 
adjusted to give a true natural 
mell ow tone, wh ich can be con
trolled from a soft audible sound 
to a mighty volume. . 
Horn is of durable wood fibre 
composition designed on best acous-
tic principles. . 
A Victory Selector Jack wIth au· 
tomatic fi lament contro l gives one 
.or two stages of amplification . 
No storage battery, works on two 
dry cells. 
Price without tubes . . $37.50 
Price with tubes and bat-

R a dio Receiver No . 520 
A most complete rece iving am
plifying and loud speaking 
r adio set of compact and at· 
tractive des ign. Detector and 
Amplifying Lou d S pea k e l' 
uni tSI which are descri bed be
low, al'e mounted on a beauti
ful mulberry colored velour 
base . Complete ly wired ready 
fol." use. 
Efficient receiving radius is 
conservatively rated at one 
hundred miles, although'·. recep
tion of over five hundrea miles 

is being regularly accomplished w ith 
it with remarkab le ease and volume. 
For long distance receiving, however, 
we recommend the addi tiona l use of 
our No . 575 DX Unit, which brings 
in louder signals and increases range 
of set to over a thous and miles. Thi s 
unit may be added on at any time. 
R equ ires no storage battery, but oper
ates only on two or three dry 
cells . 
Price without tubes ..... 

Price complete, with tubes 
and batt eries .... . ..... . 

$55.00 
$85.00 

teries complete $54.00 (~ 
~CI~ 
Detector Unit No . 500 

" 

Radio Receiver No. 550 
Truly, this is the most compact, 
neatest and totally self· con tained 
complete r a dio r eceiver yet developed. 
Embodies everything necessary for its 
operation. No unsightly loose bat
teries, wires, parts, etc" but can 
r eadily be carried from place to place 
and ready for instant operation. 
The Detector and Amplifyin g Loud 
Speaker units, which are d escribed 
below, are mounted on a. beautiful 
leather-covered cabinet containing 
both "A" and "B" batteries, with 
space provided for tubes when not in 
use. 
This set has an efficient receiving ra
dius of one hundred miles, although 
users are reporting continuous recep
tion of over five hundred mi les with 
r emarkable clar ity . For 
long distance receivin g, 
however, we recommend the 
additional use of our No. 
575 DX Unit, w hi ch in
creases receiving range to 
upwards a thousand miles. 
Operates on two dry cells 
without storage battery. 

~~~~q ;;!~ 
. ~-~ 

.-. -::C-

Price without tubes and batteries,$65 

Loud Speaker No . 530 
'rhey are the best value on the 
rauio market. 
Has same sensitive heavy mica 
diaphragm loud speaking element 
as our Amplifying Loud Speaker. 
Faithfully reproduces in a natural 
mellow tone, without distortion or 
rattling, the finest notes from near 
and distant stations. Free from 
all metallic sounds. Designed for 
use on one or two stages of audio 
frequency amplification. 
Tbe horn is wood fiber compo· 
sition, designed on best acoustic 
principles for periect clarity and 
maximum volume. Neatly finished 
w ith crystalli zed black enameL 
Furnished complete with cord. 
Better one cannot be bought for 
three times t he price. Fully guar' 
anteed. 
Price complete . ..... $16.50 
Horn with base and phone 

adaptor ...... .. ... $8.00 
Tuning is simple, s harp and very select ive. D X Unit No. 575 
Encased in a housing which shields it from By simply connecting this unit to the output 
all body capacity effects and other exterl~a l binding post of the detector unit creates an 
influences, thereby givi ng maximum recelv- efficient regenerative ci rcu it w hi ch increases 
ing efficiency. strength of signals and receiving range. Also 
Range 175 to 700 meters . Rece iving ra~ius makes tuning sharper and more selective. 
conservatively r ated at one hundred m.les, B eing completely shielded, el iminates all body 
but used w ith No . 575 DX Unit increases capacity effects. 
range to upwards one thousand miles. 
Operates with one dry celL ~<>7 50 Can also b. e . used w ith any other type of 

Price without tube With tube and batteries ..... . .. '1-'.... non-regenel atlve detector. Price 

$17.50 D etector and amplifying loud speaker can also b e furnished for use with standard 6v. tubes. 
DEALERS! Wire or wnte at once for real merchandising proposition. Send for free descriptive catalog. 

$10.00 

VICTORY RADIO -ELECTRO CO., 559-561 Howard Street, San Francisco 

Tell them that you saw it in RADIO 
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fRESHMAN PRODUCTS-AcCURATE AND Drp[NDABLf 

"MICONS" 
Tested Mica 

CONDENSERS 
Assure absolute noiselessness 
-clarity of tone-accuracy
constant fixed ca~)acity. 

Antenella 
No antennn or ae rial needed. Elim
inates 811 t he inconven-
iences in rad io; oper- $2 00 
ates from any light 
socket. Price only. . . • 

At your dealers - otherwise send 
purchase price and you will be 
supplied Without further charge. 

Variable Resistance Leak 
Wit h .00025 

mf~~1tre,~·s~~ "$1 00 
Combined • 

Wi/llm.t 75 
Condenser C 

Unbroken range-Zero to 5 Megohms. 
Clarifies signals, lowers fi lam en t current, 
increases battery life, eliminates hissing. 

Size Price 
.00025 .. ...... $0.35 
. 0005. . . . . . . .. .35 
.001. . . . . . . . .. .40 
.002 . . . . . . . . . . .40 

Size Price 
.0025 ........ $0.50 
.005. . . . . . . .• .75 
.OOG. . . . . . . .. 1.00 
.01. . . . . . . . .. 1.50 

.006 MICONS and Variable Re
sistance Leaks esp~ciaIIy adapted 
for New Flewelling Super Circuit. 

Chas. Freshman CO., Inc. 
97 Beekman Street, New York 

.. DEALERS : Discount 33 1/ 3% on all orders 
$15.00 and over. We pay parcel post, express 
or freight charges . Literature and display card 

free 011 request. 

H et -t h' MAGNETITE I I anyw ere. RADIO-CRYSTAL 
The most sensitive Crystal D etector on the world market. Unaffected 

by handling or moisture and will render efficient service indefinitely. Price 
59·cents at ALL DEALERS-or mailed direct. GUARANTEED by 

GIBBONS-DUSTIN RADIO MFG. CO. 

OWNERS AND NATIONAL DISTRIBUTORS 

518 WEST 9TH STREET Los ANGELES. CALIF .. U. S, A. 

MELCO SUPREME 
"~races any Home" 

$125 $125 

The "Melco Supreme" Radio Frequency Amplification of the "Melco Supreme" is 
Amplifying Receiver can be used with in- extremely high per stage-without the 
door or outdoor aerial, loop or lighting slightest loss of tone quality. It neither 
plug-its operation is simplicity itself. distorts the ' wave nor interferes wi th 
Operates over a wavelength of 175 to other members of the radio audience. Sin-
500 meters--covering all broadcasting gle tuning ad justments, assuring a great 
ranges. It is a new departure in radio, degree of program selectivity and long 
non-reflex, non-regenerative, tuned radio distance reception are . permitted by this 
frequency. new system. 

At your dealer's - otherwise write for particulars about the "Me1co 
Supreme" and our complete line of parts to any of ou r offices listed below. 

MORTIMER RADIO CORPORATION 
114-116 Fulton Street New York City 
Huntington, W. Va., Pittsburgh, Pa., San FranCiSCO, Calif., 

1028 Fourth Ave. 704 Gran ite Bldg. 709 Jllission Street 
Philadelphia, Pa., Atlanta, Ga., St. Louis, Mo., 

636 Victory Bldg. ~'latiroD Bldg. 13 South Fourth St. 
Exclusive Canadian Representative, Scott Bros., Ltd ., 332 St. Catherine St. West, Montreal, Que. 

Tell them that you saw it in RADIO 
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Continued from page 90 

one of them, as 41, having relatively few 
turns. The other elements of the receiving 
circuit are substantially standard, and in
clude two stages of amplification and a grid 
leak 59. 

W. E. Beakes, Pat. No. 1,438,290: De
cember 12, 1922. Process and Apparatus 
for Wireless Telegraphy and Telephony. 

An adjustable antenna structure is de
scribed, whereby the length of conductor 2 
forming the antenna may be set at the best 
value for receiving or sending without the 
necessity of condensers or inductors for tun
ing. In this way greater efficiency is ob
tained. For adjusting the antenna length, a 
cord 1 of insulating material is wound on a 
drum 6 and passed over a pulley 4-; an tenna 
2 is similarly arranged and is connected by 
connector 3 to the cord 1. Either a motor 8 
01' a handle 10 may be used for winding up 
the antenna or the cord. 

R. A. Weagant, Pat. No. 1,438,347: De
cember 12, 1922. Receiving Apparatus 
for Radiosignals . 

A system for el iminating static disturbances 
in receiving is described, in which separated 
loops 1 are made to affect a rotatable coil 5 
connected to a translating device t. The idea 
of so adjusting the position of coi l 5 as to 
minimize static effec ts is covered in another 
application; the present patent covers the 
idea of utilizing amplifiers 'V, 'V, before the 
coilS is reached, so that static which affects 
leads 2 are not likewise amplified. 

R. E . Winstanley, Jr., Pat. No. 
1,438,567: December 12, 1922. Wireless 
Signaling Apparatus. 

A signaling cabinet is described, that is 
arranged for use on relatively small ships 
where a wireless operator would be too ex
pensive. The cabinet is so arranged that by 
manipulation of switch 20, distress signals of 
yarious kinds may be sent out. Furthermore, 
liy proper setting of the switches 13, 13a, 14, 
Ua, 15, 16, 16a, 17, 17a and 18, the location 
of the ship may be transmitted. The SOS 
signal is arranged to be sent as soon as the 
door 11 is opened, whereby a plunger switch 
22 is operated to start the motor-driving 
brushes over sets of signaling bars. 

CRYSTAL SET, $2.50 ~ 
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100 P er Cent satis faction guaranteed all 
users of the Ritter Grand Crystal Receiving 
Set. 

SPECIAL OFFER 
Ritter G"and with single guaranteed phone 
and full ae rial eq ui pment. Pri ce, complete, 
$5.00. We invite dealers' inquiries. 

RITTER RADIO COMPANY 
232 Canal St. New York City 
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SIGNAL 
Radio 

Talks,No.2 

THIS radio game is just as much fun at our end as it 
is at yours. There's genuine satisfaction in knowing 

that our radio parts and radio sets will "deliver the 
goods" to some eager experimenter, or unfailingly con~ 
vey a message of international importance to the ear of a 
waiting world. 

At the SIGNAL plant we never forget that if. we 
scrimp on material or slight our work then someone will 
surely be disappointed, and perhaps a despairing call for 
help may be made in vain. 

So it is our joy to perform each operation, little or big, 
with the utmost of conscientious precision, knowing, thus, 
that no life can ever be charged against defective SIG~ 

• N AL apparatus. 

Radio equipment bearing the name of SIGNAL may 
safely be depended upon for good honest service. 

r----

SIGNAL Vernier 
Rheostat 

The first su ccessful ver n ier 
using a s ingle knob for con
trol. Fine ad j us tment is 
easily obta ined. S imp le in de· 
s ign and sturdy in construc
tion. Furnished with or w it h · 
out k nob and pointer, s o di al 
to m atc h other s of set m ay be 
used. 

SIGNAL Tube Base 
for WD-l l Tubes 
Adapted lor building r eo 

ceiving sets usiB.g a single dry 
cell lor fi lament exc itation. 
Does away with the trouble' 
some 6 volt storage bat tery 
bu t retains the efficiency of the 
o volt tube~ Legs insulated 
for tabl e mounting; screw pro
vided for panel mou nting. 

(2101-B) 

Factory and General Offices : 
1913 Broadway, Menominee, Mich. 

Information Coupon 
Signal Electric Mfg. Co., 

Atlanta 
Boston 
Chicago 
Cleveland 

Minneapolis 
Montreal 
New York 
Pittsburg 

San Francisco 
St . Louis 
Toronto 

y ou'U find our local address in your Telephone Directory 

1913 B roadway, 
Menominee, Mich. 

P lease send catalog and bu ll et ins giving com
p lete in form ation abo ut SIGNAL Rad io equip
m ent to nam e and ad dress wri tten in m argin. 

Tell them that you saw it in RADIO 
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The Buildirtg of Radio Sets Simplified 

T HE enjoyment which every Radio Fan derives in constructing 
his own receiving set is due, in a large measure, to the feeling 

1 • that a practical knowledge of Radio is in this way acquired. 
Naturally, a more thorough understanding of the subject is ob
tained. It does not, of necessity, follow that the assembly cf a 
receiving set must involve tedIOUS labor. 

Heretofore, little consideration has been given, in the design 
of radio par~.s, to their adaptability for use by the individual who 
does not possess an elaborate set of tools. The necessity for the 
use of panels of insulating material; the lack of provision for 
mounting the different units, and the possibility of improper 
wiring have all contributed to making the assembly of a receiving 
set a laborious undertaking. 

In Eisemann Radio Parts and Panels a combination of excel
lence of electrical characteristics and provision for ready assembly 
is found. 

Aluminum panels, in four stock sizes, with uniform size open
ings, permit interchangeable mounting of Eisemann Parts. All 
drilling of holes is eliminated, and the use of shielding made un-

• necessary. Proper spacing of units- a most important factor
is assured. Binding posts, properly located on each unit, give 
positive connections and obviate the necessity for crossleads. 

The concave dials and bar control, a distinguishing feature of 
Eisemann Parts, present a most attractive appearance when 
mounted on the Aluminum Panels, which have a crystal black 
enamel finish. 

The building of a finished receiving set, without turning the 
home into a work-shop, is made possible. 

Send for Descriptive Literature 

EISEMANN MAGNETO CORPORATION 
WILLIAM N. SHAW, President 

DETROIT BROOKLYN, N. Y. CHICAGO 

w WPS= 
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DEPENDABLE OPERATION - BECAUSE 'THEY HAVE FEWER MOVING PARTS 

The dependability of SEEBURG RECORD CHANGERS has been proven by the many y ears of actual use. 'W hile new 
and more efficient. features have been included ... the simplicity of the operating mechanism has b een re tained to 
render the same reliable, trouble-free operation that characterizes SEEBURG RECORD CHANGERS. 

SEE BUR G lQf~ RECORDER 
Th e scientific and commercia l development of Wire Record ing is a triumph of e lectron ic eng inee r ing I SEEBU RG 

engineering and resea rch ha s played a major rol e in this new recording and repro ducing 
instrum ent. One simple control knob operates the SEEBURG W IRE RECO RDER to record and 
re produce sp ee ch es, plays, meeting s, music, radio programs, e tc. There ore no needles or 
di scs use d . 

II uro 
1902 DEPENDABLE MECHANISMS 

J. P. SEEBURG CORP. • CHICAGO 

1946 

u 
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*You will sell Motorola Auto Radios because your 
customers have been pre-sold through the largest na
tional advertising campaig/z in the indltStry! * You will 
sell Motorola Auto Radios because they ~njoy a well
deserved reputation Jor qllality. * You will sell Motorola 
Auto Radios by turning the switch and letting Motorola 
itself sing and play its way into your customer's heart. 
Tbel'e is 110 fi ner auto radio at allY price! 

Check these 

SELLING POINTS 

~here is a Motorola Radio to fit 

and match every make and model ca r. 

Radiant "Vita-Toneu brings new 

3-dimension tonal quality by matching 

Motorola to the acoustics of each car. 

Outstanding range, sensitivity and 

power, plus razor-sharp selectivity, make 

Motorola a thrill to listen to. If it's on the 
air, Motorola will bring it in! 

GALVI N MFG. CORPORATION • CHICAGO 51 

r~M & A·M HOME RADIO· AUTO RADIO .· PHONOGRAPHS • TELEVISION' AIRCRAFT RADIO • POLIC E RADIO • RADAR .· MILITARY RADI O> 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


