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Hear Him 
by RADIO 

in ;your hom e 
F unny? I-I e's a Riot, a Laugh 
8'actory, A Fifth A larm! !! The 
whole nati on knows .his name 
and fame. 
But how few can actually see 
him in person!!! 
Radi o leaps th e Barriers of 
Tim e and Distance. Li sten-in 
when next he's on the air. Cun 
nin gham Radio Tubes T:lake 
Clear R ecepti on a Certa11lty . 
\iV hy gamble .on sub-standard 

eql11 pm ent for the 
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set ? More than 
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Counts. 
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Un dis-puted 
leader-ship 

Everv Set Tested and approved by 
Gove'rnment licensed Radio operators, 
thus guaranteeing uniform tone quality 
and accuracy. 

TOWERS SCIENTIFICS have been approved by the 
Testing Laborato ries of The Leading Newspapers and 
iVlagazines th e \Vorld Over. 

Such recogni zed merit gua ra ntees positive assurance of 
Supreme Quality, making TOWERS SCIENTIFICS the 
logical phone to buy. 

T ower's Sricfllifi" Yeadsets are guaranteed to be mad e of the best mate
rials money can buy---highest test enamel, insulated magnet wire, best 
grade fi ve-foot tinsel cord, unbreakable caps, polished aluminum cases, us
ing the famous scientific head-band constructed for maximum comfort. 

If your dealer cannot supply you, 
order direct by post card, and we 
will ship immediately Parcel Post, 
e. O. D., plus a few cents postage. 

THE TOWER MFG. CORP., 98 Brookline Ave., Dept. E 
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Forecast of Contributions 
for February Issue 

c. M. Jan sky, J r., cont inues hi s i ll uminating 
comment on various types of radio frequency 
amp li fication . 

Volney G. Math ison has des ig ned a rece iver 
capable of efficiently covering the range f rom 
300 to 30,OGO meters and bringing in all the 
t r ans-oceanic high-power stations of the world 
to any location. He gives fu ll deta il s of the 
how and why of its constructiop. 

I n this day of an ever· increasing number of 
rad iocast stat ions especia l interest attaches to 
Maurice Buchbinder 's article on "Selectiv ity, 
and How to Get It." 

T he man w ho wants to work six loudspeak
ers off of one receivi ng set wi ll be grea tly en
couraged and helped by B. F. McNamee's 
accoun t of "The Multi-Speaker Amp li fier," 
w hich he recent ly insta lled. 

An experimenter's short wave, low loss t uner, 
simple in construction and low in cost, is de· 
scribed by Ca rlos G. Mundt. 

E. F. Kierman d iscusses "Reactance, Capacity 
and Phase Angle" in terms tha t can be compre
hended by the dumbest of us. 

Howard F. Mason asks and answers the 
question . " Are the Short Waves New?" in a 
most interesting manner. Incidenta lly he is now 
back in Seattle and will be a frequent con
tributor to these co lumns in the fu ture. 

Mickey Doran, in the third of his series of 
"Letters of a Deep Sea Op." discusses a nove l 
method of long wave recept ion with the Navy 
type receivers. 

Brainard Foote submits a helpful contribu
tion on a one-tube combination receiver and 
transmitter which gets its high voltage supply 
from a spark coi l, these requiring no other 
power supply beyond a storage battery. 

L. R . Felder desc r ibes the "Mechanism of 
Rad iophone Reception" for the benefit of the 
novices. Another simp le article is "The E le
ments of Tuning" by Kennard McClees. 

Three fine articles have been prepared espe
cially for the amateur interested in short wave 
trallsmissi on , C;'a s , o : ~ J-s s e i1rese S sOlne 
excellent material on "Short Wave Antennas." 
L. ]. N. du Treil gives constructiona l deta ils 
for a wavemeter having a range f rom 18 to 350 
meters. O. B. M cGown descr ibes "A Constant 
Frequency Tube T ransmitter." 

The fiction feature is an unusual radio story 
by Earle Ennis, "'c Q' Watts-Bum!" 



/ IT Is ~;IrrEN: 
"A slight deviation 
leads to a great er
ror," 

There are no devia
tions, however slight, 
in the making of a 
Synchrophasc; each 
is a masterpiece. 

. Synchrophase Secrets 
No. 21;he ~.L.F Condenser 

(Straight lint! frequency) 

This ingenious d evice elim· 
inates the. crowding of low 
wave stations toward the lower 
end of the dials ; the settings 
for the various broadcast sta· 
tions being spaced at equal in
tervals around the diak The 
circuits are so arranged that 
the settings for a given station 
are identical on a ll three dials. 

The S-L-F Condenser makes 
the Synchrophase a receiver 
that is unrivall ed in its sim
plicity and ease of dependable 
operation. 

TRADE MARK 
REG .U:S. PAT. OFF. 

Synchrophase 
with Battery.base 

IT\,@Jt?B 1& 
e]]flIR\@Ir~~E 

TRADE MARt< 

I NTO this masterpiece of design and craftsmanship are 
. built the knowledge and experience gained during 

fifteen years by the manufacturer who stands pre;emi; 
nent in the industry. 

Binocular coils give the Sy~chrophase a degree of 
selectivity found in no other r~ceiver. Two stages of bal; 
anced tuned radio frequency-the result of exhaustive 
research- are responsible for its unsurpassed sensitivity. 
Its thorough ease of op~ration is made possible by the 
S·L;F condensers and a volume control giving an un; 
broken range of six variations of audio amplification. 

To see the Synchrophase is to appreciate its charm; 
to operate it, is to realize its true excellence. 

Ask your dealer, or write us for literature. 

'. 
A~H.GREBE & COMPANY, INC. 

Van Wyck Blvd., Richmond Hill, N.Y. 
Westem Branch: 4-1'3 So. San Pedro St., Los Angeles, Cal. 

Ail Gre o .e a pparatus is cove l"cd by patents granted a nd pending. 

THI S COMPANY OWNS AND OPERATES STATION WARG. 
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Fills Every Radio Requirement 
If You Want "8 If You Want 
to Improve ~'~ ~ to Build a 
Your Present 'I Hi8h Grade 
Set ...,.. Receiver ./' 

Install genuine ALL-AMERICAN Audio Transformers. Use ALL-AMERICAN Super-Fine Parts, and you can 
have an intermediate-frequency receiver embodying 
all the most advanced features known in Radio. 

Two of these instruments, fitted into any set not al
ready eq uipped with them, will gi ve the recei ver greater 
loud-speaker volume with remarkable purity of tone. 
ALL-AMERICA NT ransformers are so designed tha t they 
amplify fundamentals and harmonics equally, through
out practically the entire audib le range. Hence, voice 
and tones are reproduced faithfu.lly. 

The standards of precision to which ALL-AMERICANS 
are made, have led to · their adoption as standard 
equipment on all the better sets. 

Insist upon ALL-AMERICANS: the Audio Transform
ers which, through sheer merit, have become the largest 
selling transformers in the world. 3 to 1 Ratio, 
$4.50; 5 to 1 Ratio, $4.75; 10 to 1 Ratio, $4.75 . . 

Super-Fine Parts ·are easily installed. No critical 
adjustments are necessary. Operation is smooth and 
flawless. And every part is ALL-AMERICAN-if you 
are a Radio Fan you know what that means! Sets 
built with Super-Fine Parts are unsurpassed for selec
tivity, range, volume, and tone quality. Practically 
any station in the country can be brought in on the 
loud-speaker. Interference from local stations is com
pletely eliminated. R eliability is assured through 
ALL-AMERICAN precision in manufacturing. Super
Fine Parts represent in a very real sense the u.ltimate 
in radio broadcast reception. Price, $26.00 

ALL-AMAX JUNIOR 
An All-American One .. ·!. '\be Reflex 

The Radio Key Book 
Will help anyone to hear far

ther and better. Contains prac
tical hints for the set builder
tested hookups-diagrams of 
All-Amax and other circuits. 
Sent for 10 cents, coin or stamps 

ALL-AMAX SENIOR 
An AU·American Three-Tube Reflex 

This is the ideal set for n .. youthful 
beginner in Radio. It comes c~pletely 
mounted on panel and baseboard. and 
can be easily wired in one delightful 
evening with the aid of clear photo
graphs and a 43-page instruction book. 
Easy to tune-as selective as a multi
tube set-has "crystal" tone quality
volume enough for speaker operation. 
It brings in far-distant stations, and 
tunes out the loca ls. 

RAULAND MFG. CO. 

A complete receiver of the highest 
type. Great range and selectivity are 
provided by three stages of tuned and 
SELF·TUNED Radio Frequency 
Amplification. A crystal detector and 
two stages of Standard ALL-AMER
leAN-equipped Audio, insure speaker 
volume on distant stations, with un
distorted tone quality. Completelyas
sembled-full d!rections for wiring. 

Price, complete (semi-finished) $22.00 

2654 Coyne St., Chicago 

Pioneers in the Industry 

Tell them that you saw it in RADIO 

Price, complete (semi.finished) $42.00 



THE possibility of radio communication 
with Mars is doubtful but the merit 

of the Rectigon battery charger is a 
certainty. 

Tune up your radio batteries with the 
Rectigon. Keep the A and B batteries of 
your set in constant readiness to receive 
distant "stations. 

The Rectigon charges radio batteries 
over-night at less than one-tenth of the 
price paid for the same service at the 
battery station. 

It charges Automobile batteries, too. 

The Rectigon weighs only a few pounds 
and is no more trouble to install than a 
light bulb. Send for folders F-4584 and 
F-4585, they are revelations on battery 

\::

harging. 
Westinghouse Electric & Manufacturing Company 

George Cutter Works, South Bend, Indiana 
Sales Offices in AU Principal Cities of 

, the United States and Foreign Countries 
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This new "B" battery 
has capacity and visibility 

I F you are fortunate enough to own one of 
the larger sets you should be specially in

terested in the new Exide " B" Battery. 

This new" B " battery, which is obtainable 
in 24-volt and 48-volt units, has a capacity of 
6000 milliampere hours. It is full -powered 
and noiseless, maintaining a constant voltage 
on the plate at all times. 

The cells al e made of glass, which enables 
you to see at a glance. the condition of plates 
and separators and the amount of electrolyte. 
The cell covers are of hard rubber and hold 
the plates suspended. You need not fear 
breakage in this battery. 

A complete line of Radio Batteries 
T he new Exide Rectifier, compact and effi
cient, in a heavy glass jar, makes it possible 

to recharge your" B " battery from your house 
current at a cost that is insignificant. 

You can find in the Exide Radio line the 
right battery for every need. In addition to 
the glass jar "B" batteries, there are 6-volt, 
4-volt and 2-volt "A" batteries-all conserva
tively rated and all long-lived. 

Remember: Exide Batteries are used by a 
majority of the government and commercial 
radio plants. They are made by the largest 
manufacturer in the world of storage batteries 
for every purpose. 

Ask to see the Exide Radio line at any Exide 
Service Station or at your Radio Dealer's. 

THE ELECTRIC STORAGE BATTERY COM P AN Y 

~ 

PHILA D ELPHIA 

In Canada, Exide B atte r il!iof Canada, Limited 
153 Dufferin Street , T oronto 

Xl 
RADIO BATTERIE5 

FOR BETTER RADIO RECEPTION USE STORAGE BATTERIES 
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Natural 
tone quality ~ ., ~ wonderful 
1Jolume 'With a FADA Neutrola 
In the "Neutrola," FADA has pro
duced a radio receiver that possesses 
every essential to your complete enjoy
ment o'I radio. It is a new and better 
designed five-tube Neutrodyne set, re
fined to give the most faultless repro
duction of music and voice. You can, . 
without exaggeration, ima.gine your
self in the very presence of the musi
cians and artists . 

Selectivity is but one remarkable 
feature of the "Neutrola." With pow
erful local broadcasting stations oper
ating, the " Neutrola" cuts 
through them and brings in 
outside stations, hundreds of 
miles away, on the loud 

speaker, with a minimum of interfer
ence. 

The "Neutrola" cabinet is of gen
uine mahogany, inlaid with a lighter 
wood. A decorative grill covers the 
built-in loud speaker, and a drop desk 
lid hides the panel when the set is not 
in use. The "Neutrola" is fitting com
pany to the finest furniture in the 
home. 

In addition to the " Neutrola" there 
are other FADA Neutrodyne receivers 
in sizes and styles to meet every de
Eire; three, four and five tube receivers 
in plain and art cabinets at prices 

ranging from $75 to $295, 
each extraordinary in re
sults; each a remarkable 
value-at your dealer's. 

F. A. D. ANDREA, INC., 1581 JEROME AVENUE, NEW YORK 

F~lI)A .' · ·· Radio 
T e ll th e m tha t y o u s a w it in RADIO 

FA DA Neutroln 
F ive -tu be F AD A 
:-< e utrodyn e, with 
se l f - co n ta in e d 
l o u d sp e ak e r . 
Genuin e In a hog
a n y , a rti st ica ll y 
d eco r a t e d with 
\ V 0 0 d e n in 1 a y. 
Amp le s pace f o r 
nil ba u e ri es a nd 
c h a r ge r . D r o p 
d es k I i d th a t 
hid es r e c e iv e r 
w h en n o t in u se. 
P ri ce ( exc lu s ive 
o f tub e s a nd bat
te ri es. $220. 

FADA " One Sixty" 
N o.160-A 

"Th e r ece iv e r th a t h as 
t a k en th e co untry by 
sto rm." T h e b e st 
I,nown o f a ll N e utro
dynes . F o ur tub es. 
P ri ce (less t u bes, bat
t e ri es, etc.) $1 20. 

FAJ)A. l\"eutro Junior 
N o. In~ 

Th ree - tub e Ne utro
d y n e. A w onde rfu l p e r
f o rm e r. Pri ce (l ess 
tubes, b a tte ries , e tc. ) 
$75. 

F j\ DA. Nelltrol;. Grant1 
N o. lS:>/ I)O-A 

Th e fi ve -tube Ne utrola 
1 85 - A . m 0 u n t e d () n 
FA D A Cabin e t T a.ble 
No. 190-A. P rice (l ess 
tubes, batte ri e s , e tc. ) 
$295. 

~ ' 
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Time was when people were so impressed with the 
wonder of radio, and so entertained by the fun that 
came over, that they actually didn't mind the bluster 
of a n oisy horn. But most of us aren't like that now. 
We want music that is music - we want speech that 
is really human speech-unclouded by horn sounds. 
And we can have it n ow-with a Radiola Loudspeaker. 

You cannot blame every extraneous sound on the 
loudspeaker. But if your set is working perfectly, all it 
needs, to give you clear, faithful, undistorted reproduc-

. - tion, is a Radiola Loudspeaker. Hear one today, and 
if you r eally want to judge the difference, ask to hear 
it in competition with others. 

'1' ., 11 th em that you saw it in RADIO 

Radiola Loudspeaker 
T ype UZ,1325 

N ow $ 25.0 0 

RADIO CORPORATION 
OF AMERICA 

Sales Offices: 
233 B roadway, N ew York 

10 So. La Sa lle St. , C hicago, Ill. 
28 Gearv St., San Fran cisco , Cal. 



RADIO 
Establ ished 191 7 

Voll:me VII J AN U A RY, 1925 N umber 1 

CJ?....adiotorial Comment 

A T the beginni ng of the new year it is customary to 
J-\. review th e outstanding accompli shments of the old . 

U pon dOQking back over 1924, th e m ost important 
developments have been those in connection w i~ h sho rt
wave transmi ss ion and reception . \ iV hil e the merits of 
these high er f requencies were knowl1 yea rs ago, they we re 
not put to much p ractical use u n til 1924. \lVhi le they 
were applied in a small way to rad ioca sting and oth er 
commercial work, thei r g reatest appli ca tion was by the 
amateurs, to whom great cred it is due. As a consequence 
ther e has been a tremendous revival of in terest in allla teu l' 
t ransmission . 

T he year will be m emorable becau se it ma rked the 
virtua l cessa tion of amateur spark t ransm ission and the 
g radual sha rpening of the wave of shi p spa rk sets. 

T he recent tendency toward g reate r power fo r rac1 io
cast stations was recognized by the granting of r evoc
able, experi mental li censes for a number of stations whose 
ul timate power may be 5,000 watts and for one 40,000-
watt sta tion . It is as yet too ea rly to sta te wheth er these 
will be permanent, a s their actual effects a re not well 
enough known. 

Defini t e resul ts were accom plished in traus=oe-eanic 
communication.along both the At lanti c- anc Pacific coasts. 
T he amateu r and ra dioca§.t s-!""at ions may soon cause the 
commercia l stations to- oak to their laurels in long di s
tance wo rk. 

R eceivers have been g reatly improved in selecti vity, 
sensitivity and s impli city of control. Considerable p rog
ress has been made in reducing radia tion f rom regener
ative receive rs both in design and in Ol)eration . The ea rly 
favor of the neutrodyne in popula r estimation was la te r 
sha red by the super-heterodyne. T uned rad io frequency 
sets of oth er types were a lso perfected and bid fai r to be 
fa vo rites in 1925 . Low-loss tuners" and low~capac i ty 
tubes were factors contributing to th is progress. 

There has been a decided trend towa rd the mu sic 
dealer and the automotiv supply house as the reta il out
let, per haps one result of the fin er cabinets adopted by 
many manu facturers. T he volume of bu siness was well 
in excess of a m illion coll ars a day. 

The pa tent s' tua tion as been somewhat clarified, but 
there sti ll remai ns much to ~ done in p revent ing in f ringe
m ent and actual copying of c igns and trademarks. T hi s 
has been so fl agrant in the case of vacuum tu bes that it is 

difficult to determine whethe r a tube is genuine or boot
leg . 

n for tunately there has been but- littl e prog ress in 
securing adeq uate la ws for regu lating radio. T he thi rd 
rad io confe rence made many constructi ve suggestions 
which were adopted. but the Depa rtment of Commerce 
sti ll lacks the power of en forcement if it comes to a 
:o hO\\" -do\\·n . 

C
ON S IDE R ABLE criticism has been directed against 
the super intendent of the Yosemite N ational P ark 
in Cali fo rni a for proh ibi ting the use of outside 

ae rial for radio recept ion and tran mission in Yosemite 
\ ' a ll ey. At fi rst thought thi s seems virtua ll y to exclude 
rad io f rom one ' of Ameri ca's grea test playgrounds and 
seems especia ll y to work a hardship on the permanent 
resi d en ts. 

H i obj ection to the outside aeri al is that it is un
sightly, tend ing to mar the beauty of the scenery, and 
tha t the Park employees have to tear down the carelessly 
constructed aerials of the visitors a t the cost of consid
erabl e t ime and effort. J f permiss ion is given to one it 
mu st be given to a ll. T hi s objecti on is reinfo rced by the 
prog ress that is being made in putting all overh ead power 
and telephone lines underground so tha t eventually there 
sha ll be no unsightly poles and wires in thi s favored spot . 
Thi s is being done a rapi dly as f unds permit. 

Should the proh ibi tion of outside aeri als actua ll y ex
clude radio from the va ll ey we wou ld be incl ined to 
undertake an educa ti onal campaign to have him reverse 
hi s decision . Bu t inasmu ch as good -reception is possible 
on a three-tube receiver using an inside aeri a l strung 
under the ra fters or on a set capable of fu nctioning with 
a loop, and furthermo re as transm ission is also possible 
under these cond itions we ag ree wi th Superin tendent 
L ewis that his p r ime duty is to preser ~e the natural 
beauty of the valley. 

T he pri vilege of an outside aerial is one of th e advan
tages that mu st be sacrificed by those fo r tunate enough 
to live in thi s wonderful spot. J ust a s the residents of 
the D istri ct of Columbia are not entitled to vote, so, by 
law, the residents of any nati onal park must con form to 
the regulat ions issued by constitu ted author ity. If any
one obj ects he has the sim ple remedy of changing his 
residence. 

RADlO FOR JA N UARY, 192 5 9 



The Improved 45,000 Cycle 
Su per-Heterodyne 

Revised Constructional Details for a Moderate Cost Receiver Unexcelled ill Selectivity 

Sensitivity, Operating Simplicity and Tone ~ality and Practically 

EXPERIE NCE in building the 
super-heterodyne receiver first de
scribed in May, 1924, RADIO 

has demonstrated that an even more 
efficient set can be made with apparatus 
now available and by a slight re
arrangement of the parts. This re
arrangement consists principally In 

shortening the panel, arranging the ap
paratus in a smlalfer space, deepening 
the baseboard , and placing most of the 
tubes on a shelf, thereby shortening the 
connecting leads. The power output of 
the set is greatly increased by replacing 
the last stage of audio frequency ampli
fication with a UV-201-A or C-301-A 
tube. No extra controls have been 
added, and the use of the C battery 'Iias 
been retained, since a practical method 
of eliminating it seems to be beyond the 
capabilities of most radio constructors. 

Without going into the detailed 
theory of the super-heterodyne, it is 
desirable to describe brieRy what takes 
place in the various parts of the re
ceiver. The incoming frequency, which 
is intercepted by the loop or outdoor an
tenna, is fed into the first detector 
tube. This frequency varies from 600,-

N on-Radiating with a Loop 

.. N e"-'.' Pa7lel il rra7lgeme7l t 

000 to 1,500,000 cycles per second , de
periding upo n the stat ion wavelength. 

As it is difficu lt to amplify this high 
frequen cy with the ordinary vacuum 
tube, due to inter-electrode capacity as 
well as other causes, some means of 
lowering the incoming frequency to a 
value somewhere within the range of 
efficient operation of the amplifier must 
be found. H ence, by introducing into 
this first detector tube an additional 
frequency, different in value from the 
incoming frequency, a third frequency, 
equivalent to the difference between the 
first two, is produced. This process is 

known as heterod yning, the word from 
which the circuit der ived its name. 

As successful multi-stage amplifiers 
are more easily constructed for frequen
cies below 100,000 cycles, this third 
frequency should be below that value. 
A ca reful analysis proved that the most 
satisfactory frequency lay between 40,-
000 and 50,000 cycles, leading to the 
choice of 45,000 cycles as a desirable 
frequen cy for th is set. 

Therefore, assuming that the incom
ing frequency is 1,000,000 cycles, it is 
only necessary to set the oscillator, or 
generator of the second frequency, at 

r 

Rear f/iew of New Model 45,000 Cycle Super-HeterodY7le 
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45,000 cycles above or below 1,000,000 
cycles to produce a third frequency of 
45,000 cycles. This frequency can then 
be amplified by three stages of trans
former coupled amplification, finally 
passing into a second detector tube, 
where the voice or music superimposed 
on the carrier ' can be made audible, or 
fur ther ampI:fied by audio frequency 
stages. 

In order to make the intermediate 
amplifier effici ent at one frequency orily, 
45 ,000 cycles, it is necessary to tune the 
amplifi er. To accom plish this, one of 
the transformers in the intermediate fre
quency amplifiers is tuned with a fixed 
condenser so as to be resonant at one 
frequency only, and all other frequen
cies are rej ected before they can reach 
the second detector tube . 

In other words, all the radio fre
quency amplification 1A the set IS ac
complished at one frequency, irrespec
ti ve of the "vavelength of the station 
being rece ived. As a result, only two 
tuning controls are necessa ry, one for 
the loop antenna and one to control the 
oscillator tube. One-control super
heterodynes have been designed , . but 
they possess the disadvantage of being 
able to select only one point for the 
oscillator, for any given wavelength , 
whereas it is often very convenient to 
have the two settings of the oscillator, 
111 order to avoid interference from 
other stations. 

Theory of ~ircuit 

FI G . 1 shows the schematic circuit 
di agram. It consists of four parts: 

( 1) The local oscillator, for generating 
the second frequency, and the first de
tector , which receives the incoming fre
quency and mixes it w ith the locally 
generated frequency (marked OSC and 
1st D et. on circuit di agram); (2) 
Three stages of intermediate amplifica
tion , tuned to 45 ,000 cycles (marked 
IFv IF2 , IF3 on diagram); (3) The 
second detector which makes the signal 
audible (2nd D et.); (4) The audio 
fr eq uency amplifier permitting the use 
of a loud speaker (AF, "and AF2) ' 

The set requires eight tubes, seven 
UV-199 or C-299 and one UV-201-A 
or C-30 I-A. The three stages of inter
mediate frequency amplification require 
four transformers which are effici ent at 
45,000 cycles, the fourth transformer 
(T.) being of the tuned type, with an 
all' core. The first , second and third 
transform ers ( T 11 T 2' T 3) are of the 
Iron core type, with a fl at frequency 
characteristic between 40,000 and 50,-
000 cycles. In the audio stages, a low 
ratio transformer of good frequency 
characteristic should be used , 111 order 
to deliver good quality of signal at the 
output of the set . 

11 



L ], L 2 , L x is the oscill ator co il sys
tem, which consists of two similar wind
ings on a 20 -in. fib er tube, w ith a third 
wind ing a rranged on a smaller tu be so 
that it can be varied w ith respect to the 
first two windings. C ,and C2 are vari
able air condensers for tuning the loop 
and oscill ator coil respecti vely. C" is in 
series w ith Ce to prevent an accidental 
short circuit in C2 f rom damaging the 
tube fil aments. It does not affect the 
tuning of C2 • By-pass condense rs C'l 
and C5 are used to localize the current 
in the oscill ator and first detector cir
cuits, the former also serving as a by
pass.in the B battery circuit. These con
densers should be mounted as close to 
the oscillator tube and coil as is possible, 
in order to prevent high fr equency from 
getting into other parts of the set , w ith 
resultant broadness in tuning. 

Condenser Cu tu~es the secondary of 
the las t intermediate frequency t rans
former , which is of the air co re type. 
C 7 is the grid condenser , and is shunted 
by a 2 megohm leak, although a high 
negative grid bias may be used instead 
of the g rid condenser , if desired, as is 
done in the first detector tube. 

In order to obtain stabil ity of opera
tion , and a reduction in noise, deteci: ion 
in the fi rs t detector is accomplished by 
biasing the grid w ith a 6-volt dry cell 
battery, so that the tube will operate at 
the bend in its plate current-grid volt
age curve. T he positive end of the 6-
volt C battery is connected to the nega
tive end of the fil ament, and the nega
tive voltage is then fe d through the loop 
and grid co il , to' the grid of the tube. 
This procedure reduces the plate cur-

rent almost to ze ro, and causes the t ube 
to present a h igh impedance to the loop 
circuit, thereby improv ing the selectivity 
of the loop. . 

Cs should be shunted acros's the pri
mary of the first audio frequency trans
former to by-pass the high fr'equency 
current present in the transformer. If 
this condenser is much below .0025 mfd. 
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it w ill not by-pass enough of the high 
frequency, and if it is above .003 mfd. 
it wi ll tune the transfo rmer to some 
audio frequency and spoil the quality of 
the signal. Co should be either 1 or 2 
mfd .. and is used to by-pass audio fre
quency across the 90-volt B battery. 

It should be noted that three B bat
tery voltages are used, 45, 90 and 11 20 
volts. T he negative end of the B bat
tery is connected to the negative end of 
the fil aments, between the t ubes and the 
fi lament rheostat. This, in connection 
with Cx, obviates any chance of burning 
out the fil aments of the tubes due to 
short circuits in the B battery w iring. 

The filament rheostat, R 1 , should be 
6 ohm resistance, and is used to regulate 
the voltage of the seven C -299 or UV-
199 tubes. ' The C-301-A or UV-201-A 
t ube in the last stage is regulated by the 
self-adj ust ing resistance unit R... T he 
voltage regulation of the seve~ 3-volt 
tubes is ind icated by a voltmeter, a ne
cessity if tube life and battery economy 
is desi red. The ~ .vol ume control rheo
stat, R 2 is 16 ohms, and is connected to 
t he fi laments of the first and second in
termediate amplifiers. A Carter j ack 
switch is used in the A and +-to -vo~t 
leads, in order to open the fi lament cir
cuits of both the 3 and 5-volt tu bes. 

I t will be noted that no shielding is 
shown in the illust ra tion, ei ther on the 
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back of the panel or between groups of 
apparatus. Some shield ing may be 
necessary if the receive r is close to a high 
powered station, or if troublesome power 
lines are nearby. T he best material to 
use is either sheet copper or brass of 
sufficient thi ckn ess to stay in place w hen 
tacked to the interior of the cabinet . A 
partition may also be desirable to sepa
rate the oscill ator and first detector 
circuits from the rest of the set. In that 
case, a rather heavy piece of brass will 
be necessary, holes being drilled to pass 
the leads connecting t he apparat us on 
each side of the shield. 

J acks are provided for the detector 
and both audio frequency tubes, in order 
that any combination of tubes may be 
used. A fil ament control jack is used 
in the last stage so that the "A" tube 
may be cut out when not needed. 

The loop circuit involves the use of 
a center tap, in order' to improve the 
directional balance of the circuit , and 
permit a slight amount of regeneration 
by means of a small condenser, C10 ' 

ranging in va l ue fro m 1 to 15 micro
microfarads. This regeneration reduces 
t he loop resistance, t hereby increasing 
the selecti vity as well as the sjgnal 
strength . I t is not absolutely necessary 
to the success of the circuit , however , 
and may be omitted if desired. One 
side of the loop goes to the grid coil in 
the oscill ator circuit , and the other side 
to C.;, w hile the center tap goes to the 
6-volt tap on the C battery. The C 
battery should be in a cent ral position, 
so that the leads from it wi ll not be too 
long. 

UpPer View of Set 



D escription of Parts 

TH E accompanying tab le gives a 
complete list of parts as actuall y 

used in building the set here ill us

trated, together w ith a list of parts that 
might also be used. No specific recommen
dation for any of these parts is implied , 
the l ist being made up from those most 
generally available at radio stores. The 
panel and baseboard layouts are draw n 
for t he parts actually used and should 
be modified to meet the dimensions of 
any alternative parts that may be used 
by those following these d irections. 
T here are undoubtedly other parts, not 
here l isted, that w ill suffice. U sing the 
most expensive parts listed , the total 
bill of materi al for the complete set 
w ill be about $80, exclusive of vacuum 
tubes and batteries. 

T o facil itate laying out the panel 
drilling and the apparatus on t he base
board a full size drawing of the pand 
accompanies th is article. P aste the tem-

plate on t he panel , and with a cente r 
punch mark the centers of the holes 
directly t hrough the paper. 

The panel layo ut shows drillings for 
t he parts given in the first list , and if 
other parts are used, t he template w ill 
not be correct . T he hole for the volt
meter, however, wi ll fi t either the W es
ton or J ewell voltmeter. W here fl at 
head machine or wood sc rews are used 
the holes in the panel should be counter
sunk. 

The intermediate frequency trans
formers should be such as to give good 
ampl ification at 45 ,000 cycles, and t he 
input impedance of each pr imary should 
app rox imate the output impedance of 
the UV-1 99 or C-299 tubes, an impor
tant consideration. The iron core con
struction of the untuned stages l imits 
the stray field and permits of close spac
mg, without shielding. The tuned 
transfo rmer should be of the same type 
as used in the set here illustrated if it is 

to operate with the fixed condenser 
specifi ed in the circuit diagram. If an
other tuned transformer is used, it would 
be best to use a fixed co.ndenser of the 
value specified by the manufacturer of 
the transfo rmer in the circular accom
panying t he apparatus. 

The audio fr equency t ransformers, 
T r; and T ,,, should have a low turns 
ratio, preferab ly not ove r 2 : 1, and a well 
constructed co re with plenty of iron. 

The va rious fixe d condensers should be 

of standard manufac ture, and in the case 
of Cu should be ve ry accurate. 

F or provid ing t he various negative 
g rid potent ials the Burgess No. 5,540 
7% -vol t C battery is specified because 
it has enough taps to accomplish the de
sired res ults. The vaCll'Um tube sockets 
should be of a good grade, and in the 
case of the second detector and aud io 
stages, should be of the cushioned type, 
to avoid howl ing due to mechanical 
coupling between tubes. 

PART S FOR 45,000 CYCLE SUPER-HETEROD YN E 

No. Re· 
Part Circuit Brand Used Brands Th at Can Also Be Used qui red D es ig nation 

3 Untuned I. F. Transformer T I, T " T o Remle r 600 
A ll-American, B a ldwin P acifi c, Bra nston, J effer-

son, Ph oeni x, Rece ptrad, Sil ve r-Ma rsha ll. 

1 T uned I. F. T ra nsformer T I Rem ler 610 
A ll-Amer ica n, Ba ld win Pacific , B ransto n, J effer-

son. Phoeni x, Rece ptr ad. Sil ver-M a rsha ll. 
Acme, A II -Ame.ri ca n, Amertra n, Coto, Donga n, 

2 
A. F. Tra nsforme r 

T o, T . Thorda rson 
Ford Mica, Ge ne ra l Rad io, J e fferson, Ke ll ogg, 

(2 :1 r a tio preferred ) M od ern, N. Y. Coil , P ee rl ess, Precise, Premi er, 
Sam son, Strombe rg-Ca ri son. 

2 Jack JKl , JK, Federa l 1422W Ca rter , E rla , Fou r-W ay, Frost, J ones, M arco, 
1 JK" Federa l 1435W P olymet, Sat urn , W eston. 

1 Osci ll a tor -Couple r LI, L" L3 Remler 63 1 
Ba ldw in-Pacific, Branston, 

Sil ver-Ma rsha ll. 
Phoenix, Receptrad, 

R l Fede ra l 18 
A ll en-B'rad ley, Amsco, Ca r te r, Centra l, Cutl er-

2 Rh eosta t 
R" Feder al 23 

Hamme r, E r la, F ilko, Gene ra l Instrumen t, K el-
logg . . 

Acme, A llen-Br ad ley, Ame rica n Bra nd, Bremer-

2 Va ri ab le Condense r ' CI, C, Reml er 631 
Tully, Brun o, Ca rdweil. Gene ra l Inst r ument, 
Gener a l Ra d io, H eath, M arco, Na tional , Signa l, 
Silve r-Ma rsha ll , U. S. Tool. 

1 Mid get Condense r CIO Chelton 860 

5 Sma II T ube Socket Rem ler 399 Amsco, Chelsea, Cutl er-H am mer, F rost, G en era l 
2 Small Tube Socket Cushioned Ben j a min Rad io, H ea th, M a rco, Sil ve r-Marsha ll. 
1 Large Tube Socket Las t A. F . K ellogg 2 . 
1 Voltm ete r 0-5 Weston 301 lewell. 

1 J ack Switch Fi l. SW. Ca rte r F rost. 

2 2 mfd . F ixed Co ndense r C·" C" Kellogg 62 Dubi lier, N. Y. Coil. 
1 .006 " " " Co N. Y. Coil Dub ili er 
2 .002 5 " " " C5, Cs N. Y. Coil Du bilier 
1 .00025 " " " C. Du bi lie r 640 
1 .0005 " " " C, D ubi lie r N. Y. Co il . Simp lex G r id-de nse r. 

Wi th g ri d leak mntg. 

G rid Le ak 
All en-Brad ley, A m sco, Burton, Central, D aven, 

1 2 megohm Durham, E lectrad, F i lko, F r eshm a n, Roge rs, 
Tur n-It. Wi reless Prod ucts. 

1 Controlli ng Res istance R. Amperite I-A Cutler-H amm er 30 ohm s, All en-B radley. 

10 Bind ing Post Term inals Eby Amsco, Ge nera l In sulate, M a rsh'a l Ge rken . 

1 "C" Battery H, 6, 7t Burgess 5540 Eve rea dy. 

1 P ane l 

I 

7x20x3/ 16 Bakelite Cele ron, Panta sote, Rad ion, Spa uld ing . 

1 Baseboa rd 10x l 9xt 
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The th ree-i:ap loop as illustrated has 
the dimensions given in Fig. 2. It is 
not necessary to use the exact type of 
loop shown. Several very good loops 
are now on the market, it usually being 
necessary with these to make an addi
tional tap at the center of the loop to 
adapt it to the circuit. A swivel base is 
advisable so as to readily change the di
rect ion of the loop and take advantage 
of its directional propert ies. The loop 
should be wound with 12 turns of No. 

IO '~ 

sists of a standard l80-degree vario
coupler, similar to the oscillator-coupler 
used in the receiving set. The antenna 
circuit should consist of a .0005 mfd. 
(23-plate) variable condenser , not neces
sarily of the vernier type, a 75-turn 
honeycomb or other compact inductance 
coil , and the rotor of the coupler. In 
order to prevent the reception of a 
la rge amount of noise, static and inter
ference, it vv ill be necessary to operate 

Koto,", 

Fig. 3. CirCliit Diagram of Antenna 
Adapter 

the antenna coupler at minimum coup
ling, doing most of the tuning with the 
antenna series condenser. It would be 
well to shield the inside of the box con-

Fig. 2 . . D imensional Draw ing of Three- taining the antenna tuner so as to in-
Tap Loop crease the selectivity. Many have tried 

18 lamp cord, or its equivalent. It is grounding one side of the loop antenna, 
not necessa ry to use Litzendraht, as no w ith good results, although the direc-

Construction of Parts 

MANY readers may desire to con
struct as much of the apparatus as 

is possible, and it is for their benefit that 
data on the construct ion of the oscilla
tor coi l and 45,000 cycle amplifying 
transformers are given. 

The oscillator coil consists of 70 
turns of No. 26 D. C. C. wire, wound 
in two sections of 35 turns each, on :1 

2 /~ -in. tube. The grid coil is 20 turns 
of No. 26 D. C . C. wire wound on .1 

1 %-in. tube, and arranged to rotate 
w ithin the oscillator coil in a manner 
similar to the rotor of a l80-degree 
coupler. Pigtail leads should be used 
for the rotor connections. 

The untuned transformers should be 
wound as follows: Turn out three hard

Continued 011 Page 66 
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Round's 'Round Ground 
Complete Directions for Constructing a Ground Connection That 

Will Materially Improve DX Reception 

T
HERE is no part of a radio re
ceiving installation that is given 
less thought than the ground con

nection. This is probably because most 
of us think that one grou nd is practically 
as good as another and that when we 
have connected a metal wire to a metal 
pipe entering the earth all is well. N u
merous experiments, however, have 
taught the radio investigator that there 
is a big difference between earth con
nections; that there are so-called grounds 
and real grou nds. , . 

While an efficient earth connection is 
of perhaps greater importance to trans
mission than to ~ecept ion , due to the 
considerably larger amount of power 
handled, the value of an effective earth 
connection to reception should not be 
underestimated. 

We have often heard that resistance 
is one of the greatest enemies to low l a's~ 
recept ion. Low loss reception not only 
means strong signals from distant as 
well as local stations, but also selec
tivity and freedom from interference. 
In the interest of securing low loss op
eration we wind our tuning and coupling 
coi ls with heavy wire to minimize resist
ance, we construct our antenna of 
stranded wire and run a heavy wire 
from the receiver to a clamp on the 
w ater pipe for the same reason. But do 
we give adequate thought to that part 
of our receiving system supplied by N a
ture, the ea rth beneath the antenna, and 
to the connection thereto? In most 
cases we do not. 

L et us consider, ror a moment, the 
fun ction of the ground and its rela
tion to a receiver of any type. Aside 
from being the common medium w hich 
conductively binds together the trans
mitti ng and receiving stations, the earth 
beneath the an tenna const itutes a la rge 
and important pa rt of the antenna cir
cuit. The antenna circuit consists essen
tially of the antenna, beginning at its 
outermost end , the down-lead or lead
in , the antenna-receiver coupling coil 
(primary coil of varicoupler), the 
ground wire, the ea rth electrode (water 
pipe) and the ea rth for a considerable 
area under the antenna. 

When the waves transmitted by a 
radiocast station impinge on a receiving 
antenna, oscillat ing currents are induced 
in the antenna circuit which vary in in
tensity according to the power of the 
transmitter and its distance from the 
receiver and according to the character
istics of the circuit and the locality of 
the receiving station. G enerally speak-

By Ferd Humphreys 

ELECTR / C r / E'L 0 
L1/srR/Bvr/ o /Y 

----.::7 

Fig. 1-Showi1lg th e relatio1l of the earth electrode to the antenna circuit. 
Note the uniform distribut io1l of earth wrre1lts. 

ing, if the receivi ng antenna is high, 
we ll insulated, and of low resistance, re
ception from the desired station will be 
as good as the receiving instruments can 
permit. W e cannot control the power 
of the rad iocast stat ion nor its distance 
from us and we cannot always alter local 
operating conditions, but we do often 
find it practicable to improve conditions 
which lie w ithin our grasp. The 
grou nd is one of these. 

The most common type of ground 
consists of the home water piping system. 
Although connection to the water sys
tem affords a fai r ground because of the 
great buried length of water pipes, the 
system, as an ea rth electrode, is gen
erally inefficient. That this is so is 
partially attributable to the fact that in 
ve ry few cases does the water system lie 
under the antenna or anywhere near it . 
Hence, the oscillat ing currents induced 
in the earth beneath the antenna during 
reception or transmission, are compelled 
to travel far fro m the earth directly be
neath it, w here they might efficiently 
conve rge at a suitable electrode, to the 
nearest portion of the water system. T o 
put it another way, we might say that 
the earth currents have to travel through 
too much ea rth to reach the elect rode. 
Apart from the above disadvantage, the 
a rea of contact between the piping sys
tem and the earth, in the region of the 
antenna, is too small to permit of a good 
electrical connection. Since the con
ductivity of average soil is very poor as 
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compared to that of water pipe, which is 
none too good, it is obvious that the 
common ground just discussed must 
have a resistance too high to render it 
efficient. 

Stuart Ballantine, a radio authority 
of recognized reliabil ity, seems to be of 
t he opinion that t he most ideal ea rt h 
electrode consists of a large metal cylin
der of suitable proportions, buried in 
the earth beneath the antenna. The 
ground w ire is made fast to the cylinder 
in a special way designed to give the 
best results. Such ground has recently 
been redescribed by Capt. H. J. Round, 
and is referred to in some circles as 
"Round's R ound Ground." A better 
name would perhaps be the "Common 
Sense Ground ," for it is older than 
radio itse lf, and was used by F essenden 
as early as 19 10, and was ar'so described 
by the Germans prior to that t ime. 

In modern times it has received its 
greatest support by the experiments of 
D. J ohn M . Miller of the United States 
Navy R ad io L aboratory. 

Being compelled by virt ue of circum
stances to install an effective ground 
system for radio experimental work, I 
was inspired to try the "Common Sense 
Ground." It was decided to construct 
a galvanized-iron electrode 10 ft. in di
ameter by 2 ft. hit;h, b I:, in l!: it 1 ft . lll'
neath the surface of the earth . 

The antenna, a 5-wire cage 60 ft. long 
by 65 ft. high, had already been erected, 
running east and west over an addition 
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to the house used as the experimental 
laboratory. The lead-in drops from the 
west end of the antenna to a lead-in in
sulator in the laboratory roof. Directly 
beneath the antenna and lead-in and at 
a point about 20 ft. east of the west end 
of the ante nna, the center of the g ro und 
was located by driving a stake into the 
sad. With the aid of a piece of string 
provided w ith loops at the ends, a circu
lar row of stakes was driven about the 
center stake at a radius of 5 Yz ft . This 
was followed by an inner circle of stakes 
of 4 ft. radius. The stakes describing 
each circle were spaced abou t 2.0 ft. 
apart and were finally encompassed by 
wrapping them with string. A trench 
3 ft. deep was then dug between the 
staked circles. This work required the 
removal of about 90 cu. ft. of earth. 

U pan the completion of the trench 
the construction of the cylinder was un
dertaken. This \va"S composed of 4 

is done to prevent concentration of the 
earth 's currents on the g round wires. 
In view of the unsightliness of such an 
arrangement and its liab ility to trip the 
trespasse r, the writer decided to sacrifice 
this detail by burying the g round and it .; 
connecting wires completely. It was 
thought that what little current concen
tration might result from this practice 
could be reduced by using heavily in
su lated wire for connecting purposes. 
Accord ingly, two narrow trenches 1 ft. 
deep were dug to join the diametrically 
opposi te lugs of the four cylinder seg
ments. A third trench of similar pro
port:ons was dug to accommodate the 
main ground wire, that which joins the 
cylinder wires and runs to the house. 
These trenches are shown in Fig. 2. 

Two lOYz ft . lengths of No. 8 
braided rubber covered copper wire were 
then laid in the cross trenches and their 
ends sold ered into the lugs. About 5 

Fig. 2-171stallatio71 of the earth electrode. 

pieces of 116+ in . galvanized-iron, meas
u ring 8 ft. by 2 fl'. The ends of the 
pieces were clinched and riveted with 
copper rivets. The seams were not sol
dered. Four 1'8 in. copper soldering lugs 
were then secured ,,·ith brass bolts and 
solder to the centers of the segments at 
the tap of the cylinder. The lugs were 
mou'nted sleeve-up in order to facilitate 
soldering the ground wires later. The 
assembled electrode was next lowpred 
into the trench where it was formed to 
a circle by packing a little earth at its 
foot around the outer side of the t rench. 
The cylinder was then buried to within 
6 in. of its top, care being taken during 
the process to maintain its circular 
shape. 

At this point attention should be 
drawn to the difference of connection 
exist ing between this ground and the: one 
descr ibed by Ballantine. His ground 
wires a re elevated above the ea rth on a 
central supporting insulator while their 
outer ends make contact with the top of 
the electrode which is allowed to pro
trude above the earth's su rface. This 

16 

in. of insulat ion was removed from 
these wires at their crossing point, fol
lowed by the removal of abou t 10 in . 
of insulation from the ground end of the 
main ground wi re, which is of t he same 
gal'ge and insulation as the cross 
,,·i res. The main wi re W :1S then 
wrapped tightly abou t the cross wires 
and soldered. Several layers of rubber 
and friction tape were added to this 
unIOn to exclude moisture and to mini
rIllze current concentration at this 
point. A coat of asphaltum varnish was 
also applied to the joint and to the lug 
connections to prevent corrosion, though 
this step was not really necessary. A 
porcelain tube was sl ipped over the main 
wire and taped in place at the point 
where the wire passes over the top of 
the cylinder. This was done to guard 
the insulation agai nst rupture by pres
sure against the sharp edge of the cylin
der occasioned by the earth packing, etc. 
The ground was completed by filling the 
trenches and pounding the loose soil 
with the back of a spade. 

Fig. 1 shows the relation of the 
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ground to the antenna. Here it is ob
vious that a uniform: distribution of 
earth current is obtained over the enti re 
surface of the electrode, due to its loca
tion within the field of the antenna and 
to its shape and generous surface. The 
current is drawn from the electrode by 
means of taps which have been so ar
ran ged as to lower the effective resis
ance of the galvanized-iron. Location 
of the electrode within the natural field 
of the antenna has the effect of shorten
ing the average distance to be traveled 
by the earth currents, as against that of 
the water system, thereby lowering the 
effective resistance of the earth to a 
minimum. All things considered, it 
must be admitted that theoretically this 
is an ideal gro und. The ground was 
next tested for practical worth. 

D espite the shallow depth at which 
the electrode was buried for operat ion at 
the longer wavelengths ·of the broadcast 
band , distant and local broadcast sta
t ions are received unusually well. With 
an ultra-audion regenerat ive receiver 
employing a single stage of audio am
plification it is possible to pick up sta
tions which with an ord inary pipe 
ground are inaud ible. The antenna· cir
cu it also possesses real selectivity, owing 
to its low resistance. Transmission ex
periments at short wavelengths (100 to 
200 meters) and at low power (10 
watts) have shown the electrode to be 
very effective for amateur communica
tion. The writer is well pleased with 
the results of his labors and highly rec
ommends "Round's Round Ground" to 
the enthusiast who wants a real ground 
system. 

Silent Voices 

By REID DAVIES 

That day is not, in time, so d istant when 
Vast Silence spread its mantle o'er the 

world , 
Chill Loneliness besieged the li ves or men, 

And oft the wings of dark De~p a ir were 
furled. 

But, lo! a wond'rous miracle appears; 
Where Si lence spread its robe, a sweet 

voice sings; 
T he pall of Loneliness is drowned in cheers, 

And at the sound Despair unfolds its 
wings. 

The lone ly traveler nn dese rt sands, 
Outrivaling A laddin 's magic lamp, 

Can almost fee l the clasp of friendly hands, 
As from the air h:·ight laughter fills his 

camp. 

To starving souls, condemned their lives to 
live 

Within the Shadow of Eternal N ight, 
The lamp sublime companionship can give, 

And ' round them shed its a uditory light. 

The watcher on some even ing mountain peak, 
As starry echoes fly across the years, 

May later learn to make these echoes speak 
In accents and in music of the sphe res. 

Or as, alone in dark primeval wood, 
The presence of some loved one seems to 

tread, 
The living, when the way is understood , 

May yet tune in the message of the dead. 



Some Novel Ideas In Receiver Construction 
Complete Data for the Construction of aNon-radiating Receiver Combining 

Portability, Stability and Selectivity, at a Minimum Cost 

T HE constructional difficulties en
countered in building multi-tube 
receivers often times limits the 

homemade set to one, two and three tube 
regenerative outfits, the merits and short
comings of which are too well known 
to be discussed here. The set de
scribed in this article eliminates most 
of the shortcomings, possesses additional 
merits over the straight regenerat ive out
fit, and at the same time does not entail 
much further struc~ural complications. 
It is quite flexible in operation, tuning 
can be done by the heterodyne or squeal 
method if desireq "xithout interfering by 
radiation, it can be used without antenna, 
can be easily taken in a car for outing 
-trips, and will also perform satisfactorily 
on any size of antenna without switch
ing or changes in wiring and with only 
slight change in tuning. 

The retail cost of complete parts 
necessary in the construction should not 
total over eighty dollars, including c~b
inet, tubes, batteries and loud speaker. 
The parts necessary are : 

Cabinet 4 UV-199 or C-299 
Panel, 7x21 in. tubes 
Baseboard, SY:ix19Y:i ~ .001 mfd. fixed con-

in. d ensers 
Loud Speaker 10-ohm rheostat 
4 tube sockets variable grid leak 
90-volt B battery .00025 mfd. fixed 
6 No. 6 dry cells condenser 
I 4lh-volt C battery, 1 battery switch 

with 3-volt tap 100 ft. wire (for 
2 audio ifrequency loop ) 

transformers, 3~ large binding 
to 1 posts 

2 23-plate variable piece tubing, 3lh 
condensers, 'Ver- in. diam. by 2~ 
nier in. long 

variable condenser, 1 piece tubing, 2y,1 
.000045 mfd. max" in. diam. by I Y:i 
i mum capacity, in. long 1"ith shaft 
Chelten Midget or 2 lengths pigtail wire, 
3-plate standard bus wire, spaghetti, 
size. etc. 

By E. E. Gr~ffin 

The cabinet can be made of any hard 
wood, complete dimensions being given 
in Fig. 3. All material is Y:i in. stock 
except the I-in. strips which should be 
of the same thickness as the panel. An 
SHin. width of the top is hinged to per
mit of tube inspection and battery re
backed with a thin piece of silk of a 
newing. The front latticed opening is 
backed with a thin piece of silk of a 
color to m atch the finish of the wood-

work. To facilitate removing of the 
two lower panels, a )i;! -in. strip is fas
tened back of the lower I-in. piece, on 
which the panels slide. The right-hand 
vertical I-in. strip is backed by another 
0 -in. strip so that the inner side is 
flush. The solid panel is slightly smaller 
than the open panel. The open panel 
is inserted first in the right-hand side, 
by slightly turning, then brought for
ward to rest on the 0 -in strip, and push-
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Fig. 3. Details of Cabinet Construction 

Fig. 1. Complete Four-Tube Set .With Loud SPeaker and Batteries Fig. 2. Cabinet Without Panels, Showing Loud SPeaker, Batteries 
and Loop Leads 
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ed over to the left. The solid panel 
is inserted by its upper edge first , pulling 
upward until the lower edge clears, then 
dropped into place. A small wooden 
stop on the right-hand side prevents this 
panel from falling inward when placed. 
T o remove, the panel is pushed upward, 
the bottom then clears the lower strip, 
and the panel is lowered out. For those 
who do not care to construct a cabinet, 
one of almost similar dimensions can be 
obtained from supply houses at a nomi
nal cost. 

The panel is 7 in . by 21 in. and pre
ferably 3/16 in. th ick, although a thin
ner one may be used, as sufficient 
strength is given it by the baseboard. 
The baseboard , fastened to the lower 
edge of the panel, is 50 in. by 19 in., 
and 0 in . thick, of any soft wood. This 
size permits of sufficient clearance in 
the back of cabinet for the placing of B 
batteries and stilk does not crowd the 
instruments. Drilling dimensions of the 
panel are g iven in Fig. 7. 

Any good loud speaker that does not 
measure over 220 in. total length and 
with a bell not over 10 in. in diameter 
will suffice. The bell is squared slightly 
to fit the lower compartment of the cab
inet. There are several popular makes 
on the market that, with the base re
moved, are quite suitable. The horn is 
placed on its side, with the unit end ex
tending back of the A batteries, as in 
Fig. 2. 

It is best to first drill and fit the 
panel accurately to the cabinet, then re
move and fit baseboard, mount the con
densers, rheostat and battery switch, so 
that proper spacing of transformers, C 
battery, coupler and sockets may be de
termined. 

The audio frequency transformers 
are placed at right angles to each other 
to reduce intercoupling, and the .001 
mfd. bypass condenser is mounted direct
lyon the primary terminals of the first 
transformer. 

The four soft rubber base. sockets 
are placed in line at the extreme back of 
the baseboard with their negative ter
minals all to the rear, Fig. 4. In this 
manner two straight leads can be used 
to connect all filaments, and the grid and 
plate wiring is simplified. 

The grid condenser of the detector is 

preferably mounted directly on the grid 
post, and the lead ' to the variable grid 
leak is made as short as possible. The 
small balancing condenser may also be 
mounted directly on the grid post of 
the radio frequency tube socket, making 
connection from the stationary plates 
of this condense r to the grid. This con
dense r should have a maximum capacity 
of .000045 mfd. and in this regard a 
C helten Midget Vernier serves admir
ably, although a three-plate condenser 
of standard sized plates w ill give the 
required capacity variation. A small 
binding post connecting to the grid of 
the radio frequency tube and the station
ary plates of this condenser serves as a 
connection for one side of the loop. 

The other, o r g round side of the loop, 
is brought through a .00 1 mfd. conden
ser to the negative post of the last tube 
socket. A connection is also made from 
this end of the loop to the 3-volt tap of 
the C battery and the rotary plates of 
condense r C2 • This gives a rad io fre
quency bypass, and puts a negative 3-
volt bias on the g rid of the radio fre
quency tube with its resultant saving of 
B battery current. 

The couple r is preferably home-con
structed. A 2~ in. length of 30 in. 
tubing is wound with 56 turns of No. 
24 DSC wire, with a tap taken off at 
the 40th turn. The rotating coil is a 
10 in. length of 2;v,i in. tubing wound 
with 30 turns of the same size wire, 
and fitted with a shaft and bushing to 
w hich the regeneration dial is attached 
when secured to the panel. This wind
ing may be split to allow center clear
ance for the shaft, in which case it will 
be necessary to wind in double layers. 
The 56 turn coil is mounted with the 
tapped end at the bottom the lead 
from the plate of the r adio frequency 
tube and grid condenser being connected 
to the top; the rotary plates of C1 and ' 
C, being connected to the bottom. A 
10-in. length of flexible lead is soldered 
to the tap and used to connect to the 
67 0 -volt B battery terminal when the 
instrument board is placed into the cab
inet. The regeneration coil must be 
rotatable through 180 degrees and can 
be connected to the detector plate and 
the first audio frequency transformer 
by flexible leading. In this regard, 

Fig. 4. Instrument Wiring 
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stranded pigtail wire co'vered with the 
more flexible grade of spaghetti is ex
cellent. 

If a coupler is purchased, it should 
conform as closely as possible to the di
mensions given, in order to maintain 
good stability of regenerat ion adjust
ment and minimize coupling in relation 
to the loop on the back of cabinet. The 
popular form of angle mounting, or 180-
deg ree coupler should not be used for the 
last reason. 

Fig .. 5. Back of Cabillet With Loop, Show
I1lg Three Billdillg Posts for Farious 

1111telllla Combina tiolls 

Audio frequency transformers of any 
standard make can be used, but prefer
ably those of low ratio for both stages 
to prevent distortion. L engths of flexi
ble leading are used fo r all terminals 
connecting to A and B batteries, small 
holes being placed through the center 
shelf of the cabinet to permit passage 
of loud speaker and A bat tery leads. 

- The loop is wound on the back of the 
cabinet and held in place by four hard 
rubber supports mounted on small brass 
angles. The supports are 50 in. long 
by ;v,i in. w ide, holes being drilled ;Y8 
in. apart for the 16 turns of the loop. 
Referring to Fig. 5 the loop is wound by 
beginning with the inside hole of the 
upper right-hand support, a sufficient 
end being left to connect thru the cab
inet to the .001 mfd . bypass condenser 
and C battery. Stranded rubber cover
ed single conductor lamp cord is recom
mended, but if solid wire is used, it 
should not be smaller than No. 18. A 
length of lead is also connected at this 
point and run to the lower binding post 
G, w hich is used for ground connection. 
After winding 30 turns of the loop a 
tap taken off and run to binding post L , 
which serves for a long antenna con
nection ( the post in the center of rhe 
cabinet). The remaining turns are 
wound ending at the upper left-hand 
support at the outside hole where suffi
cient lead is left to connect to the balan
cing condenser. A short lead is also taken 
off at this point of entrance to the 
cab inet and run to post S for connection 
to an extremely short antenna. 

The size and shape of the cabinet per
mits of the loop arrangement and makes 
the set a complete unit, capable of oper
ation with or w ithout antenna and 
ground, and is completely portable. 
However , if these features are not de
sired and a smaller cabinet is used, the 



loop can be supplanted by a 60-turn coil 
on a 3-in. tube, with a tap taken off at 
the 12th turn for connection L, Fig. 6. 
Equal results will be obtained by this 
method as with the loop, but, of course 
the set will not operate except for very 
short distances without antenna. In 
case the latter method is followed, the 
60-turn coil must be mounted at right 

. angles to the other two coils. 
Two sets of three dry cells connected 

in parallel as the A battery are used for 
economy. Dry battery manufacturers 
show that the best efficiency will be ob
tained from a No.6 cell when discharged 
at the 1'8 ampere rate. Since four UV-
199 tubes in parallel draw % ampere, 
two sets in parallel give this discharge 
rate per cell, and we find that the two 
sets thus used last three times as long 
as a single set of three. The lO-ohm 
rheostat will be found to cover the de
sired filament r~nge. When new bat
teries are installed , the setting will be 
with about 4/ 5 of the resistance in cir
cuit, and as the cells gradually run down 
in the course of time this setting is ad
vanced slightly. When the set fails to 
give the desired volume with all resis
tance cut out, the battery will be com
pTetely discharged. 

In purchasing the tubes, it is well to 
have them put through a tube tester, and 
if possible pick four tubes that have 
similar characteristics at the same fila
ment current. Use the hardest tube as 
the rad io frequency amplifier, and the 
softest as the detector. The variable 
grid leak is adjusted once only, for loud
ness and clarity of signal. 

I t will be noted that no shielding is 
used, and none will be found necessary 
if a few simple precautions are used in 
the wiring. The leads connected to the 
grids and plates of the tubes are those 
most affected by body capacity, so they 
are kept away from the panel except 
where they connect to instruments. 

L s 
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Fig. 7. Panel Layout 

When they connect to condensers, the 
stationary plates are the least affected 
by the approach of the hands in tuning, 
so the grid and plate leads are connected 
to them, the rotary plates being con
nected as near as possible to the ground 

. side of the wiring. In the complete dia
gram, Fig. 6, the stationary plates are 
denoted by the head of the arrow, the 
rotary plates being opposite the arrow 
head. 

The regenerative coil and dial may be 
subject to a slight body capacity effect, 
and if the shaft is used as one connection 
from the coil, this end should be con
nected to the .001-mfd. by-pass con
denser, as shown by the end marked y. 
If the shaft is insulated from the coil, a 
lead connecting the shaft and bushing to 
the negative side of the filament supply 
will prevent body effect. 

In the final assembly of the set, the 
capacity of .the radio frequency tube 
must be balanced out by the small vari
able condenser before satisfactory opera
tion will be obtained. The setting of 
this balancing condenser IS similar to 
the balancing of a neutrodyne, but the 
balance obtained on the set used outside 
of the cabinet will be different from 
that obtained when completely assem~ 
bled, owing to the difference in its 
proximity to the loop and B batteries. 

+ 

I t is therefore necessary to balance as 
the last operation in assembling. There 
are several different methods to do this. 

The s:implest is to tune in some sta
tion by the "squeal" method, keeping the 
regeneration as low as possible, then 
vary Co across the wave received and 
note ch-;lI1ge in intensity and the pitch 
of the note. Now adjust Ca until a 
position is found where varying C 2 

changes the intensity of the signal but 
not the pitch. This point on Ca should 
be quite sharp. 

Another method is to tune in a fairly 
strong signal , place the balancing con
denser at its zero capacity, then remove 
the radio frequency tube and insulate its 
positive contact so that it does not light 
when replaced in its socket. The signal 
will still be heard, but fainter than be
fore. Readjust C 2 to maximum strength, 
then slowly increase the capacity of Ca 
until a point is found where the signal 
is completely gone. Keep moving the 
condenser Ca beyond this point in order 
to be pos.itive of the minimum, the signal 
strength should come up to initial audi
bility on the opposite side. Set it on the 
minimum signal point. In case this 
point is broad, set Ca at a point midway 
between the two sides of audibility. In 
making this last balance it will be prob-

Continued on Page 78 
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Fig. 6. Wiring Diagram of Set With Loop Antenna 
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Commercial Testing of a Regenerative Set 
A Brief Account of The Routine Employed by a Large Manufacturer 

of Factory Built Receivers 

By H. Dz"amond 
Department of Electrical Engineer ing, Lehigh University 

I
F it can be said that there is any 
standard radio circuit , . the or~inary 
well-designed regenerat ive set IS the 

closest approach to it. It is quite true 
that regeneration has its faults. But for 
simplicity, dependability, ease of c?n
struction and comparative detect111g 
efficiency, it is a most satisfactory hook
up. When properly designed a one-tube 
regenerative set will give results at 
least as good as a straight detector with 
two stages of aud ;o-frequency amplifica
tion. When properly operated , at a 
point just below oscillation, there is no 
reason at all why its worst feature, radi-

\ 
ation, need occur. 

Before condemning the regenerative 
circuit, it should be remembered that 
radiation also occurs w ith reflex sets, 
improperly neutralized neutrodyne sets, 
or with sets using radio-frequency am
plification with rheostat control. It is 
the purpose of this article to describe 
the rigid tests applied to a typical regen
erative set and to show that with proper 
care it is possible to use a set of this type 
efficiently and w ithout radiation. 

The most general type of regenerative 
set consists usually of four portions: 
( 1) the tuning system, (2) the radio
frequency amplifier, (3) the detector, 
and (4) the audio-frequency amplifier. 
The tuning system comprises coils, con
densers or a combination of these ele
ments, one of which is variable, so that 
the system, including the antenna or 
loop, may be tuned 1!0 the high frequency 
of the incoming wave. To the radio
frequency amplifying system is assigned 
the task of amplifying the incoming 
signal to a point at least above the criti
cal strength necessary to operate the de
tector. The detecting system consists of 
a rectifying device, either a crystal or a 
vacuum tube, which converts the ampli
fied radio-frequency signal to an audible
frequency. This is then further ampli
fied by the audio-frequency amplifier. 
The tests performed are therefore 
treated under the above four headings. 

Switch 

Pick.- up A rti fi ci al 
Coll Antenna.. [J:-

Cmdenser 
ToWave meter 

Batter.:J 
Indudance. Coil 

Fig. 1 shows the general test set-up. 
A calibrated buzzer-driven wavemeter 
is used as the source of radio-frequency 
signals. By varying the setting of the 
wavemeter condenser signals of any de
sired frequency may be obtained. The 
pick-up coil, consisting of two or three 
turns of wire, is very loosely coupled to 
the coil of the wavemeter and is con
nected through an artificial antenna to 
the "antenna" and "ground" binding 
posts of the set under test. The ar ti
ficial antenna is merely a circuit having 
lumped values of resistance and capacity 
simulating the distributed values in an 
actual antenna. Since' the inductance of 

Tickler 

Output 

units, preliminary tests are made on 
each component part. These may 111-
clude measuring the actual range of in
ductances, capacities, etc., and checking 
with the required values; and also tests 
for short circuits, improper winding, 
poor assembly or defective insulation. 
After the parts are assembled, the wiring 
is checked against the proper wiring 
diagram. The set is then thoroughly in
spected to insure good soldering, suf
ficient clearance between conductors and 
smooth rotation of moving parts. 

The set is now connected according 
to the standard test set-up of Fig. 1 and 
the wavelength range of the tuning unit 

Dele-d.in Unit 

Fig. 2. D iagram of Parts in Single Circuit Regenerative Set. 

an actual antenna is usually very small , 
a lumped inductance is not necessary. 

The leads from the pick-up coil to 
the artificial antenna are made extra 
long to prevent electromagnetic or elec
trostatic coupling directly from the 
wavemeter to the receiving set. An ex
cellent check that no such coupling is 
obtained may be had by disconnecting 
the pick-up coil. No signals from the 
wavemeter should then be heard in the 
receiving set. 

For each test there is also provided a 
standard unit similar to the unit under 
test, and which by a "throw-over" sys
tem of connections may be substituted 
for the test unit. A direct comparison 
may therefore be made. 

Prior to the assembly of the various 

Tuning 
Unit 
tenna 

R3dio 
Ampli f~tn9 Detect",,:! 

Un it Unit 

IIII 
ttl 

"A Bat~e~~ I ·C· Batter~ 
B Batter~ 

checked against the range specified. The 
test specifications give not only the 
wavelength range but also the capacity 
range of the antennas for which this 
wavelength range is guaranteed. This 
arises from the fact that it is difficult to 
tune a set down to its minimum wave
length on a large capacity antenna or to 
tune it up to its maximum wavelength 
on a small capacity antenna. 

In making the test, therefore, the 
wavemeter is set at the specified mini
mum wavelength and the artificial an
tenna adjusted to the specified maximum 
value of capacity. The tuning unit is 
then adjusted for maximum strength of 
signal in the phones. Using the "throw
over" method a direct comparison is 
then made with a standard tuning unit, 
an equal signal strength indicating that 
the minimum value of wavelength is 
possible with the tuning unit in question. 

Similarly, the wavemeter is set at the 
specified maximum wavelength , the arti
ficial antenna capacity adjusted to the 
specified minimum value and the test 
repeated. 

Fig. 1. General Test Set-up. 

THE tests made on a vacuum tube 
detecting unit consists of a detection 

test and an oscillation test. In Fig. 2 IS 

shown a detecting unit used with a 
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tuning unit, the two together consti
tuting a single-circuit regenerative set. 
A potentiometer is sometimes connected 
across the filament battery, the return 
of the plate circuit being made to the 
moving contact of the potentiometer, a 
finer adjustment of plate-battery voltage 
being thus effected. This modification is 
shown in Fig. 3. 

In detection test, the tickler coil 
(shown in Figs. 2 and 3) should be kept 
at its minimum value to avoid regenera
tion. The tuning system is tuned to the 
wavelength of the driver wavemeter and 
the strength of the signals in the tele
phones compared with those obtained 
when using a standard detecting unit. 
This comparison should be made for 
several wavemeter settings. 

The purpose of the oscillation test 
will best be brought out from a con
sideration of the theory of regeneration. 
As the coupling~of. the tickler coil is in
creased, more and more energy is re
turned to the grid citcuit and then fed 
back through the tube, being thus 
greatly amplified. The coupling may be 
increased to a point, however, where 
the feeding-back process throws the tube 
into violent oscillations. It is then that 
radiation occurs. Fortunately, regenera
tion occurs just before oscillation, and 
it is at this point that the set should be 
operated for maximum efficiency. 

Tunin Unit Detecti llg Unit. 

Antenna. /rCondenser 

/ I lickler Tickler Detector or Tube 
.---o---1---+-,-o----~--_=.J Poten tiomete 

F=Cl--t-G", 

Output 

Fig. 3. Single Circuit R ege1lerative With Potentiometer. 

In making the oscillation test it 
should be noted that a receiver will 
oscillate with most difficulty at its long
est wavelength with high antenna re
sistances, and will oscillate most readily 
at its shortest wavelengths with low an
tenna resistances. The test therefore 
consists of two parts. 

(a) The artificial antenna capacity 
is increased to ' the specified maximum 
value and the resistance is also in
creased to a large value. The tuning 
unit is then adjusted to its maximum 
possible wavelength, the tickler coil be
ing arranged for maximum coupling. 
The set should now be oscillating. A 
low mushy tone in the phones, destroy-

ling. Under these conditions, the set 
should not oscillate. 

Radio Amplif~in9 
Transformer 

FIG. 4 shows a radio-frequency am
plifying unit used together with a 

tuning unit and a detecting unit. It 
will be rioted that the tickler coil has 
been removed since' the adjustments 
necessary to make regeneration and 
radio-frequency amplifi'cation occur {at 
the same time are too critical. A po
tentiometer is connected across t1)e A 
battery of the amplifier tube, the return 
from the grid of the amplifier tube be
ing connected to the moving contact of 
this potentiometer. As the potentio
meter contact is moved from the positive 
side to the negative side of the battery, 
amplification increases until a point is 
reached when the tube is forced into os-

_ cillation. The point of maximum ampli
fication is just short of oscillation. (The 
marked similarity to a regenerative tuner 
should be noted). 

Tunin Unit. AmpliFier Tube Tu be Detect ing Unit 

By-pass 1I1I 
Condenser "e;' Batter!] for 

Ampli f i er Tu be.. 
"6' Balter!:! for 
Detector Tube. 

The tests made on -a radio~frequency 
amplifier consist of an amplification 
test and an oscillation test. In the am
plification test, the moving contact of 
the potentiometer is brought to the 
positive side of the A battery and the 
coupling between the pick-up coil and 
the wavemeter coil is made sufficiently 
loose so that the signal is just audible. 
The results are then compared with 
those obtained from a standard under 
the same conditions and should be 
identical. 

Fig . 4. One stage Radio Freque1lcy Amplifier With Detector. 

For some fans there is a temptation 
to seek stations by making the tube 
oscillate, the stations being then located 
by the characteristic whistles resulting 
from "beating" them with the local 
oscillations. After the station is located 
the fi lament is turned down to a point 
just below oscillation and the final 
adjustments for good reception made. 
This method shows very little consider
ation for the neighbors, however. With 
a little experience, stations can just as 
readily be located and tuned in without 
making the tube oscillate. 

The oscillation test, then, must show 
two things: (1) That it is possible to 
make the set oscillate throughout its 
entire wavelength range. (This makes 
certain that the point of regeneration, 
just below oscillation, can be obtained 
throughout), and (2) that the set may 

. be prevented from oscillating through
out its entire wavelength range. 

ing the characteristic tone of the in
coming signals is a good indication that 
the tube is oscillating. 

(b) The artificial antenna capacity is 
reduced to the specified minimum value 
and all the antenna resistance cut out. 
The tuning unit is adjusted to its mini
mum possible wavelength, the tickler 
coil being arranged for minimum coup-

In the oscillation test, with the same 
coupling as above, the potentiometer 
contact is moved from the positive to 
the negative side of the battery and the 
increase in signal strength is noted until 
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Fig. S. Audio Frequency Amplifier, 
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MAKING THE SINGLE CIR
CUIT SELECTIVE 

By HENRY A. NICKERSON 

As a single circuit regenerative set is 
frequently unable, in these days of high 
power broadcasters, to cut them out, its 
selectivity may be improved by a change 
in hook-up as follows: 

1. By shunting the tuning inductance 
with the variable condenser and the in
sertion of a small fixed (or variable) 
condenser in the antenna lead (Fig. 1). 

.000/% 

6ND. 

Fig. 1. Improving Selectivity by Putting 
Condenser in Antenna Lead. 

2. By adding an untuned primar},! (or 
untuned primary with load coil) to the 
single circuit (Fig. 2). 

6{rOlhVD POST 

Fig. 2, Improving Selectivity by Adding 
Untuned Primary. 

The diagrams are in a sense self ex
planatory. 

In Fig. 1, the antenna and ground 
posts of the usual single circuit are 
"short-circuited" by a piece of wire, and 
the antenna lead is brought to one ter
minal of a .0001 mfd. fixed condenser, 
the other side of the condenser being 
connected to the switch arm. If the 
bearing of the switch lever is connected 
to a panel "grounded" shield, the 
shield must be cut away around the 
bearing. When the lever is placed on the 
tap at the grid end of the tuning coil in 
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Fig. 1, we practically have the same 
old single circuit, but when placed on a 
tap nearer the filament end of the tuning 
coil , we have in effect a double circuit 
tuner. Trial of various taps is necessary 
to find which gives the greatest volume 
coupled with selectivity, the fewer turns 
in the "untuned primary" the greater 
the selectivity (with less volume) as a 
rule. 

Fig. 2 indicates what is now a com
mon tuning device in many of the mul
titube sets, such as the various types of 
neutrodynes, where an untuned primary 
is wound at the filament end of the coil 
of 55 turns more or less, which consti
tute the secondary, the 55 turns being 
shunted with a .0005 mfd. variable con
denser. The number of turns in the 
secondary must be such that it will 
cover 220 to 550 meters or else the 
number must lie increased or diminished 
to reach the desired limit either way. 

The load coil may consist of 50 to 75 
turns wound on a tube or spiderweb, 
with taps every ten turns or so. It 
should be placed so its axis is at right 
angles to the tuning inductance and 6 
inches or so distant. As a rule the adjust
ment of the load coil is not very critical 
and is made for a particular antenna and 
left that way. If it is desired to make 
an untapped coil to take the place of a 
tapped coil, it should be remembered 
that if, say 30 turns on the tapped coil 
work best, where there are 50 or more 
turns in the whole coil, the use of 
slightly more than 30 turns in an un
tapped coil will be necessary to get the 
same results. 

One should not expect , even with a 
good antenna and ground system, a 
smooth-working regeneration control. 
N either of these changes completely 
eliminate powerful local interference. 
But selectivity may be greatly increased 
and the single-circuit saved from the 
scrap heap by making these simple 
changes. 

LETTERS OF A DEEP SEA 
" OP" 

Illustrating a System for Using One 
A ntenna for Simultaneous Reception 

On Different Wavelengths. 

Dear Jack: 

S. S. Jest Wester, 
Manila, P. 1. 

Do you remember the three-tube, 
radio frequency, reflex, regenerative out
fit I told you about last trip? Well, 
she perks beautifully; dragged in Chi
cago a couple thousand west of Frisco, 
but the blamed thing let me in for a 
lot of extra work until I put the old 
bean to going on its elimination. The 
gang all got accustomed to a nightly 
orgy of bedtime stories, music, etc., and 
howled to high heaven when I shut her 
off to listen on the 600-meter wave. The 
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old man is nuts for weather reports and 
unless he gets the 8 p. m. position and 
weather of every ship for a thousand 
miles around, he also lets go a mighty 
howl. 

So being, there was only one way out 
of it to keep them all happy. I used the 
ship's antenna and receiver for the 600-
meter stuff and strung up a single wire 
auxili ary antenna for the broadcasters. 
This was fine biz at sea but in port the 
single wire was in the way of the cargo 
booms and had to come' down. Now, a 
hundred feet or so of stiff, dirty antenna 
wire is a nasty mess to handle and being 
a confirmed enemy of work anyway, I 
decided it was all wrong. 

They say curiosity killed the cat, and 
in this case it certainly killed the work. 
Through curiosity, I hooked the broad
cast receiver antenna connection to a 
.0001 mfd. Micadon an.d hooked that 
in turn to the main antenna. It works 
fine, and strange to say, there is no in
terference between the two receivers 
even though they are blooping. Tuning 
one does not affect the other and the 
BCL receiver now pours forth its stufr. 
for the gang who set around and pOtH 
cigarette ashes on the deck, while at: 
the same time I gather in the 600-meter 
weather reports for the old man on the 
ship's receiver. Everybody is happy but 
the Filipino mess boy who cleans up 
the shack. Might mention that I've got 
the .0001 Micadon fastened to a bat
tery clip so that it can be quickly re
moved from the antenna when I am 
using the transmitter. 

To avoid missing anything of impor
tance that might be sent on 600 meters 
while I am copying press on the long 
waves, I set the BCL receiver for 600 
meters and wear an extra pair of phones. 
This is a darned handy stunt, especially 
out here where typhoon reports are 
liable to come through at any time. 

The Electrical Supply Company in 
Manila KZKZ is broadcasting every 
night from 8 :30 to 9 :30, using a 250-
watt outfit on 400 meters. We ought 
to be able to pick them up about the 
time that daylight kills the Pacific 
Coast stations. Best 720 s, 

MICKEY DORAN. 

A duo-directional aerial will usually 
bring in stations from all directions 
better than the usual one-di rectional set
up. I t is easily made by fastening the 
exact mid point of a 140 ft. length of 
No. 14 copper wire to the point from 
which the lead-in is taken and by fasten
ing each end to supports 99 ft. from each 
other. This gives in effect two 70 ft. 
aerials at right angles to each other, 
the sides of the isoscles right triangle 
being respectively 70 ft., 70 ft. and 99 ft. 
A similar aerial of any other desired 
length can be obtained by multiplying 
the aerial length by 1.414 to get the 
distance between supports. 



---------------------------------------------~--------------

"The Jonah of Jasmine Bjones" 

JASMI NE BJONES was his name. 
I t was a shame. Because he was 
free, white and twenty-one-quite a 

bit more than twenty-one-but for 
that matter it would have been a shame 
under any conditions. 

Jasmine himself had decided early in 
life, somewhere along about the eighth 
grade, that it was a shame; that his nom 
de plume was, so to speak, not so plume. 
His dissatisfaction had first arisen from 

By George Sumner Albee 

the fact that his classmates and teachers 
were addressing him as everything from 
Budgeons to Beejones, with sundry ad
ditional variations. He had gone immedi
ately to his mother and asked her if she 
was positive that the preacher at the 

christening had not 
made an error, or some
thing. Anything. 

"Jasmine Onus 
B jon e s!" she e x
claimed. "The very 
ide a ! Wanting to 
change a name as beau
tiful as yours. Why, 
a jasmine is a gorgeous 
flower, son." 

"But I am not a gor
geous flower, mother 
dear," he had protested. 
Which was true. At 
the time, his voice was 
changing and he was 
gawky, with myriad 
freckles and missing 
teeth. 

"S 0 c i e t y women 
down in the City are 

changing their names every 
day from plain Jones to our 
name," his mother continued. 

"It sounds so arist-aristoc-it 
sounds fine, dear-so English. 
N ow run along, and never talk 

like this again. Your father might not 
like it." 

Jasmine had run along, obediently, for 
he thought a lot of his mother, and he 
had never talked like that again. But.he 
had brooded over it a lot. 

A very noted personage has pro
pounded the question, "What's in a 
name?" Well, there was this much in 
it for Jasmine. Naturally of a sensitive 
nature, his name daily seemed to be
come more terrible, more humorous. Be
cause it seemed so funny, so heart
breakingly funny, to Jasmine, he rea
soned that it must be funny to every
body else. He did not stop to think 
that though people might indeed be 
good-naturedly amused they would be 
far more interested in what he was and 
in what ·he could do than in what he 
was called. At sixteen he dreaded be-
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ing introd uced to people lest they laugh 
at him when his back was turned. If 
anyone did happen to smile at him he 
thought they were thinking of his name 
and quailed as if he had been dealt a 
blow. All this misery, for no reason. 
"What's in a name?" Ah,-

There is nothing more sensitive than 
a growing boy. By the time he had 
graduated from the small High School 
his hatred of having his cognomen 
hauled out in public brought him to the 
stage where he shrank from everyone. 
He lived alone with his mother, went 
nowhere, had no girl friends-never 
learned to dance. I:hus the first jazz he 
heard came to him through what are 
sometimes called "cans." The full
fledged radio amateur calls them that; 
his father uses the term "head-set," 
while the poor worm next door, a 
mere B. C. L., a listener, says-"ear
tabs." 

The gentle art of radiocasting was 
being born, and Jasmine alone, of all the 
town, knew it. He shared his knowl
edge with none of the people he hated 
and feared, would always hate and fear, 
though he might later learn to worry 
less about his name. Living practically 
in solitary confinement, the boy drifted 
naturally into radio. A spark and a 
two-step amplifier when only one other 
set existed in the small town up in the 
redwood country of California. And a 
receiver, with crystal-iron pyrites. 
When his mother followed his father 
Across, some months after his gradua
tion , he decided to leave the place of his 
birth and all the unpleasant memories it 
held for him, and Ho! for the city and 
the newly acquired commercial license 
that was to open up the gates to the 
world and transport him joyfully to the 
far corners of the earth, even as the 
correspondence course advertisement in 
the radio magazine had promised. 

But things did not all turn out as he 
had planned. So it i~ not until six or sev
en years have passed that we find Jasmine 
at last upon the decks of his first ship, 
after flrolonged intervals of clerking, 
book-keeping, truck-driving through the 
streets of San Francisco, during which 
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The Reactance Coupled Amplifier 
An E xplanation of Its Theory and Suggestions for Its Construction 

By 1,. R. Felder 

BUILDERS of receiving sets w ho 
have been confronted with the 
problem of securing as nearly per

fect reproduction of speech and music as 
possible have recently been presented 
with details of the resistance coupled 
amplifier. Such an audio frequency am
plifier, if properly bu ilt, w ill indeed give 
practically perfect reproduction. 

H owever, the building of such an 
amplifier does involve certain disad
vantages : First, the ampl ification ob
tained from a sibgl'e resistance stage 
cannot be greater than the amplification 
constant of the tube, and is generally a 
little bit under it, w hereas a single 
transformer stage gives from three to 
four times as much. As a result it is 
necessary to employ at least three stages 
of resistance amplification to give the 
same volume as two stages of t rans
former amplification. Second , to secure 
the maximum amplification from the 
resistance stage it is necessary to main
tain the effecti ve voltage on the plate of 
the tube at the same value a~ is em
ployed in a t ransformer stage. T his re
sults in the necessity of employing prac
tically twice the B battery required for 
the t ransformer stage. T he reason for 
this is that a large part of the plate volt
age drop is consumed in the external re
sistance of the resistance coupled ampli
fie r, leaving only a part of the B battery 
voltage effective on the plate of the 
amplifying tube. In order to obtain the 
necessary plate voltage on the tube the 
B battery must be i.Pcreased to compen
sate for the drop in the external plate 
resistance. 

T he constructor must make some sort 
of compromise here. If he does not care 
about the disadvan tages and insists on 
perfect quali ty he w ill of course go in 
for a resistance coupled amplifier. If he 
is satisfi ed w ith the quality of a trans
former ampli fier it is best to stick to it. 
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There is, however, another choice in 
the matter , and this is really a compro
mise between the t ransformer coupled 
amplifier and the resistance coupled 
amplifier. This compromise lies in the 
reactance coupled amplifier. If properly 
built it w ill give sl ightly more amplifica
tion than the equivalent number of 
stages of resistance amplification, and it 
w ill not requi re any more plate battery 
than the conventional t ransformer 
coupled amplifier. A t the same time the 
quality of reproduction will be as good 
as that of the resistance amplifier. 

T he circuit of the reactance coupled 
amplifier is essentially the same as that 
of the resistance ~oupled amplifier, ex
cept that in place of coupling resistances 
we erQploy coupling reactances. The 
circuit for a two-stage reactance coupled 
amplifier is shown in Fig. 1. In getting 
the proper results from such an amplifier 
the constants must be properly propor
tioned just as in the resistance coupled 
amplifier. T he constants involved in 
such an amplifier are designated in Fig. 
1, and are the plate inductances L , the 
coupling condensers C and the grid 
leaks R. T he proper values of these 
units are determined by definite consider
ations w hich w ill now be taken up in 
order. 

The value of the plate reactance L 
determines two things : First , the amount 
of ampl ification obtained ; second , the 
amount of distortion. By properly · 
choosing the value of this inductance, 
the distortion may be reduced to prac
tically nothing, and at the same time the 
maximum amplification of the tube may 
be secured . T he amplified voltage de
veloped in th e tube d ivides itself be
tween the internal plate resistance of 
the tube and the external plate reactance. 
N ow in an amplifier it is desired that 
most of the amplified voltage be avail
able across the extern al plate coupling 
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Fiq. 1. CirCtlit D iaqram of T w o-Staqe R eactance Co upled A mplifier. 
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unit , in this case the plate reactance, for 
it is this voltage which is passed on to 
the grid of the succeeding tube. It fol
lows therefore that if the external re
actance is small compared to the tube 
resistance most of the amplified volt
age will be consumed inside the tube 
resistance and only a small part w ill be 
available across the plate reactor for 
use in the succeeding stage of the ampli
fier. O n the other hand if the external 
plate reactance is very large compared 
to the tube resistance only a small part 
of the amplifi ed voltage developed inside 
of the tube w ill be lost in the internal 
resistance of the tube, and the major 
portion will be available across the ex
ternal reactance for use in the next 
stage. In other words the amplified 
voltage divides itself here between the 
tube resistance and external reactance, 
and it does so in proportion to their 
impedances. If we make the reactance 
extremely great compared to the tube 
resistance practically all of the amplifie d 
voltage w ill appear across the reactance 
ari.d only a minute portion of it will be 
consumed inside the tube resistance. 

The internal resistance of the average 
amplifier tube is about 20,000 ohms. T o 
make an inductance whose reactance 
value is ext remely great compared to 
20,000 ohms w ill require a great many 
turns on an iron core. If we analyze 
the reactance circu it mathematically 
we fi nd that when the reactance is two 
t imes as great as the tube resistance 
about 90 per cent of the am plified volt
age is available across the external re
actance. W hen the reactance is three 
times as great as the tube resistance 
about 93 per cent of the entire amplified 
voltage is available across the external 
reactance. W hen the reactance is four 
times the tube resistance about 97 per 
cent of the entire amplified voltage is 
available across the reactance. It is thus 
seen that the reactance should be at 
least three times the tube resistance, and 
that in this case almost all of the volt
age is secured. Further increases in re
actance values result in relatively small 
increases in amplifi cation. 

The reactance of an inductance or 
choke coil varies w ith the frequency. 
Thus it is possible for the inductance to 
have such value that its reactance at 
2,000 cycles is three times the tube re
sistance, or 60,000 ohms, whereas its 
reactance at 100 cycles would only be 
3,000 ohms. The effect is that frequ en
cies under 2,000 cycles are not ampli
fi ed as much as those above 2,000 cycles, 



and also that different frequencies be
low 2,000 cycles are amplified in dif
ferent degrees. In other words distor
tions would result. 

In order to prevent this it is necessary 
to make the inductance of such a value 
that its reactance at the lowest speech 
frequency, namely its lowest reactance, 
will be equal to at least three times the 
tube resistance. Then the reactance at 
any frequency above the lowest one will 
surely be at least three times the tube re
sistance. Actually the reactance will in
crease w ith the frequency, hence the 
higher frequencies will be amplified 
somewhat more than the lower ones. 
The actual amount they are amplified 
more than the lowest frequencies is, 
however, so small that the distortion 
produced is really negligible. Thus if 
the reactance at the lowest frequency is 
three times the tube resistance the volt
age across th~ r~actance is 93 per cent 
of the entire voltage. Above this fre
quency the increase in amplification 
cannot be more than 7 per cent at the 
maximum, and really is never more than 
about 4 % or 5% , and this is hardly 
noticeable. 

If, on the other hand, the inductance 
is made of such value that its reactance 
at the lowest speech frequency is 4 times 
the tube resistance then 97 per cent of 
the total voltage is secured across the re
actance. In this case frequencies above 
the lowest could not be ampl ified more 
than 3 per cent more than the lowest, 
which is really distortionless amplifica
tion. Even if the very high frequencies 
above 3,000 or 4,000 cycles were ampli
fied a little bit more than those below 
it no harm would be done. For it is a 
notorious fact that loud speakers cut off 
the higher frequencies. Hence a little 
more amplification at these frequencies 
would tend to balance to some extent the 
defects of the loud speaker. 

We thus see· that for d istortionless 
amplification our first requirement for 
the reactance coupled amplifier is that 
the plate reactance must have an in
ductance such that its reactance at the 
lowest speech frequency is at least three 
or four times the tube resistance. Since 
the average tube has a plate resistance 
of 20,000 ohms the reactance at the 
lowest speech frequency must be between 
60,000 and 80,000 ohms. The lowest 
speech frequency may be taken as 50 
cycles. Hence the inductance of the 
plate reactor should be from 200 to 260 
henrys in value. Using such a value of 
plate inductance will give maximum and 
distortionless amplification. 

The problems of securing such a very 
high inductance in small space is quite 
a difficult one, especially if one desires 
to wind his own inductance. Winding a 
small coil means using very fine wire 
such as No. 40, and unless one has 
facilities for winding such fine wire it 
is best to buy a coil of the specified in
ductance. The writer does not know of 

any company manufacturing reactors of 
such high values and compact enough 
for use in receiving sets. As a compro
mise he has successfully used the secon
dary of an audio-frequency transformer. 
The primary of a bell-ringing trans
former may also be used. While the in
ductance in neither case is as great as 
is required theoretically, excellent re
sults may be secured by this means. 

Having secured maximum undistorted 
voltage across the plate reactor the 
next problem is to transfer this voltage 
undistorted and undiminished to the 
grid of the succeeding tube. The voltage 
from the reactor is coupled to the grid 
of the next tube through the coupling 
condenser C, Fig. 1. The condenser 
serves the purpose of transmitting the 
audio frequency voltages to the grid and 
also of preventing the high positive po
tential of the B battery from being ap
plied to the grid. The value of the 
condenser C must be such that it does 
not cut down _the voltage applied to the 
next grid, and- also it must not transfer 
one frequency more efficiently than an
other and so produce distortion. 

A condenser has reactance and so 
opposes the passage of current through 
it. Since the amplified voltage across 
the reactor must pass through the con
denser C some of the voltage will be 
lost across the condenser reactance. To 
reduce this to a minimum the condenser 
C must have a very low reactance as 
compared to the reactance of the plate 
inductance. Not only that but to avoid 
the introduction of distortions the con
denser reactance at its highest value 
must be very low compared to the plate 
reactance. 

Thus suppose that the condenser 
value were such that its reactance at 
10,000 cycles were 1 % of the reacta-nce 
of the plate inductance. This means that 
only 1 % of the amplified voltage would 
be lost in the condenser reactance on 
its passage from one tube to the grid of 
the next tube. However, the reactance 
of this condenser at 100 cycles would 
then be 100 times as great as at 10,000 
cycles, in other words would be equal 
to the plate reactance, hence half the 
voltage would be lost in the condenser. 
In this way distortions would arise, due 
to unequal transfer of the various fre
quencies. It therefore is necessary to 
make C of such value that its reactance 
at the lowest speech frequency is very 
small compared to the plate reactance. 

A reasonable value for C is 1 mfd. 
This has a reactance of 3,000 ohms at 
50 cycles, our lowest speech frequency. 
Since the plate reactance is about 60,000 
to 80,000 ohms only about 3% to 5% 
of the voltage will be lost in the coup
ling condenser, at the lowest frequency. 
At 100 cycles only about 2% is lost in 
the condenser, and as the frequency 
increases the loss is less and less. If a 
2 mfd. condenser is used, the loss in 
voltage in the condenser at the lowest 
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frequency is reduced to 2% , and above 
this frequency it decreases also. In 
either case the loss is so small that we 
may regard this as uniform amplification 
at all frequencies. 

The coupling condenser should be 
one which is capable of withstanding 
the entire plate voltage and should have 
very high insulation resistance. If its 
leakage is appreciable, some positive po
tential from the plate battery may get 
to the grid of the succeeding tube. The 
best type of condenser to use is the 
Western Electric No. 21-AK, 1 mfd. 
If 2 mfd. are used two of these may be 
used in parallel, or better still , one 
Western Electric No. 21-D, 2 mfd. 
condenser w ill do. Both of these are 
capable of w ithstanding the voltage 
generally employed in audio frequency 
amplifiers . If these condensers are not 
available, a Kellogl; No. 62 condenser 
(2 mfd.) may be used to advantage. 

The function of the grid leak is, of 
course, to furnish a path for the dis
charge of any negative voltages which 
may be accumulated on the grid, for 
otherwise this negative charge, if it in
creases, may block the tube, ' prevent 
passage of plate circuit, and thus prevent 
the tube from functioning. Its value 
must likewise be carefully chosen in 
order to avoid reducing the amplifica
tion of the previous tube. 

The grid leak may be regarded as 
being in parallel w ith the plate reactor 
for audio frequencies, for the coupling 
condenser has negligible reactance com
pared to the plate reactor. Thus, if R 
is made very small it is equivalent to 
shunting the plate reactance with a 
small resistance, which has the effect of 
reducing the effective impedance in the 
plate circuit of the tube and thus reduc
ing the amplification. In other words, 
the grid leak must have a value such 
that if placed in parallel with the plate 
reactance it will not reduce the effective 
impedance in the plate circuit. In this 
case any value of grid leak above 500,-
000 ohms will be found to leave the 
effective impedance in the plate circuit 
unchanged. 

On the other hand , the grid leak must 
not be made too great. Thus if a leak 
of 10 megohms is used, it may be found 
that the above mentioned blocking may 
occur, because the negative charge leaks 
off too slowly through a high leak. 
That is, the grid may qe' charging up 
negatively faster than it discharges 
through the high leak. In general, with 
the above mentioned constants for Land 
C almost any value between 500,000 
ohms and 2 megohms wi ll be found suit
able for the grid leak. It will be ob
served that a C battery is used to apply 
a small negative potential to the grids 
of the amplifier tubes. This is to obtain 
an operating point for the amplifier 
which will enable distortionless ampli
fication to be secured. Without this C 

C011t;lI l1 ed ()n Pagl' 80 

25 



An Improved Interference Eliminator 
An Instrument of Universal Adaptability for Rejecting 

Undesired External Sounds From a Receiver 

SINCE my original article on an in
terference eliminator I have been 
flooded with mail wanting to know 

more about it, and stating the results 
obtained. For the benefit of those who 
did not see this article I will explain 
the principles, object and functions. 

The main object is to decrease the 
interference (static, harmonics, interfer
ence from other nearby stations, etc.) 
It makes the receiver very selective and 
increases its receivil1g range, although this 
receiver is not recommended for volume 
but for distance. The desired volume 
may be reached by adding amplification. 
This interference eliminator may be 
used with almost any type of receiver 
and any design of antenna and ground 
system. 

By F. L. Ulrich 
The tuner for this circuit as shown in 

Fig. 3 may be constructed as follows: 
Upon a bakelite tube 3 Y;; in. in diameter 
and 7 in. long, Y;; in. from the edge, 
wind 2 turns of No. 14 Dee copper 
wire this being the primary winding; 
Y;; in. from this winding wind 30 turns 
of No. 24 Dee copper wire, this be
ing the tickler; 1 in. from this wind 30 
turns of No. 22 Dee copper wire tap
ped every sixth turn, making five taps 
in all, this being the primary loading 
coil. Then obtain a wooden rotor to 
rotate snugly inside of this tube and 
wind it with 30 turns of No. 22 Dee 
copper wire tappirli?; it in the center, so 
that when contact is made at the center 
tap stations may be tuned in that are 
transmitting in the vicinity 100 meters. 

A hollow brass tube 6 in. long and 
3/ 16 in. in diameter may be used as a 
shaft for this rotor. The leads from 
the winding are brought out through 
the hollow shaft, preventing injury to 
the leads while the rotor is being rotated. 

r--- 7 -~1 

1 
J 

Fig. 3. Tuner for Interference Eliminator 

The primary, secondary and tickler are 
shunted with a variable capacity of 
.0005 mfd. 

"R n 

r-----Illillllllll--l_ -_OZ/ 

Tune the receiver as usual. Then 
vary the resistance R until the oscilla
tion of the coupling tube is heard. The 
primary loading coil should be cut out 
when listening on short waves (100 
meters) and the secondary switch arm 
should be at the center tap. When tun
ing above these waves use full secondary 
and increase primary loading coil. Mini
mum coupling is established by using 
but two primary turns coupled to the 
secondary which will give sharp tuning. 

5;000 
"1"0 
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.ohms 
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Fig. 1. Circuit of Interference Eliminator 

Fig. 1 shows the · circuit. The leads 
Zl and Z2 may be connected to · the pri
mary circuit of any receiver. R is a non 
inductive variable resistance from 5,000 
to 40,000 ohms. The adjustment of this 
resistance depends upon the type of tube 
used and controls oscillations of the coup
ling tube (this tube is called the coup
ling tube or radio frequency amplifying 
tube because it couples the antenna to 
the receiver and is used as a radio fre
quency amplifier). Any type of stand
ard receiving tube should give fair re
sults when used as the coupling tube, al
though Western Electric VT 1, known 
as the J tube was used in these experi
ments. 

Fig. 2 shows the circuit as published 
in May RADIO. This circuit will tune 
from about 80 to 220 meters. Radio
casting and amateur stations transmit
ting on these low waves can be heard 
with ease. The wave length may be 
increased for higher wave lengths by 
increasing the capacity shunting the pri
mary and secondary circuits. 
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Fig. 2. Eliminator Circuit With Detector 
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Resistance Control of Regeneration In Tuned 
Circuit Radio Frequency AmplifIers 

A Commonsense Discussion of R. F. Amplification and an 

Expos~ of Several Fallacies Thereof 

B
U T few individuals appear to 
really understand why better re
sults can be obtained by the use 

of radio frequency amplification ahead 
of the detector circuit than by increas
ing the number of stages of audio fre
quency amplification beyond that in the 
average set. The usual reason advanced 
that a detector is a current square devict> 
and therefore operates best on strong sig:
nals, is not substantiated by mathemati
cal anaysis. It is often true that a detector 
will not operate satisfactorily on weak 
signals, but this is due either to incor
rect adjustment of the grid bias or to 
the use of a tube which will not deliver 
sufficient grid current, and not to the 
fact that a tube detector gives a response 
in the plate circuit which is proportional 
to the square of the amplitude of the 
high frequency voltage impressed on the 
grid. 

The fact that imperfect tubes and in
correct adjustment of circuits often pre
vent detection of weak signals is one 
reason for the use of radio frequency 
amplification in place of additional 
stages of audio frequency amplification. 
The fact that audio frequency noises 
originating in the tube ': ci rcuits or else
where are in general n.)t amplified by 
radio frequency amplifiers, whereas they 
may be amplified man: ' times by audio 
frequency amplifiers, is a second reason 
for the use of radio frequency amplifica
tion. 

Perhaps the most important reason, 
however, is the increase in selectivity 
which can be obtained with proper cir
cuits. This selectivity is much more 
pronounced in the tuned circuit ampli
fier than in the radio frequency trans
former coupled amplifier as it is pri
marily due to the use of a system of 
tuned circuits interconnected by tubes so 
that the reaction of one circuit on the 
preceding circuit is small although it is 
very troublesome, as we shall see. 
Even though a two or three-stage tuned 
circuit radio frequency amplifier might 
not deliver to the detector a stronger 
signal than could be obtained by con
necting the detector circuit directly to 
the antenna, its use might be justified 
on the basis of the increased selectivity 
obtained. 

Fig. 1 shows a theoretical diagram 
for a tuned circuit amplifier. This cir
cuit is not recommended for actual use 
and will only be used to illustrate the 
principles involved. Selectivity is due 

By C. M. Jansky, 'Jr. 
to the fact that three separate low re
sistance circuits must be tuned to the in
coming signal before maximum signal 
strength can be obtained. The incoming 
signal produces an alternating current 
of like frequency in the plate circuit of 
the first tube. The condensers Care 
large so any voltage across the con-

I 
denser C1 and coil L1 in the 
plate circuit of the first tube 
will be impressed between the 
grid and filament of the sec-

.' 

A 

c 

tion is due to the fact that the voltage 
induced on the grid by the alternating 
voltage across the plate circuit impe~ 
dance is of such value as to accentuate 
the changes in the plate current. (See 
article by the writer in RADIO for 
October, 1924.) It is evident that if 
circuit B containing L1 C1 is tuned ex
actly to the frequency of the aerial cir
cuit A we have a con<jition where oscil
lations will surely be produced provided 
the system is amplifying efficiently and 

To 
Oel'e,; /e:,,~ -
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Fig. 1. Theoretical Tuned Circuit Radio Frequency Amplifier. 

ond tube. This voltage will be a maxi
mum when the circuit L1 G1 is tuned 
to the incoming frequency. 

I t now becomes necessary to discuss 
why this circuit is not useable in its 
present form. It will be remembered 
that one method of obtaining regenera
tion was to make use of the capacitance 
which exists between the plate and grid 
of the tube and adjacent wiring con
nections. With a variometer or a tuned 
circuit in the plate of the tube regenera
tion to the point of oscillation and be
yond can be produced. This regenera-

providing circuits A and B are of low 
resistance. This production of oscilla
tion is not dependent on any coupling 
between circuits A and B other than the 
capacitance between the elements of the 
tube and it cannot be prevented by plac
ing the coils and condensers in any par
ticular position or by winding the coils 
in any particular direction. These 
statements are made to emphasize the 
fact that the production of oscillations 
in a circuit of this type, is inherent if 
the system is worthy of being called an 
amplifier at all. 

"""""",.........+---lll,- ------- -~-lllt--~ 
L-_--' 

Fig. 2. Regenerative Control With JI oitage Divider (Potentiometer). 
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The prevention of oscillations in a 
tuned circuit radio frequency amplifier 
may be characterized as " regeneration 
limitation." Regeneration may be lim
ited in one of two ways. The first 
method consists in the deliberate or un
conscious introduction of loss into one 
or both of the radio frequency circuits. 
This method of regeneration limitation 
has been ably characterized by one 
writer as dignified not by its merit so 
much as by its extensive practice. (See 
article on "Anti-Regenerative Amplifi
cation" by Louis M. Hull in Q. S. T. 
for January, 1924.) 

A very common method of limiting 
regeneration is by the use of a voltage 
divider (potentiometer) as shown in 
Fig. 2. The sliding contact is used to 
place a positive potential on the grid. 
The grid current ""hich results may be 
made sufficiently great to limit the 
amplification to a point where oscilla
tions will not be produced. A very seri
ous objection to this method of regen
eration limitation is the fact that a tube 

I------+-'---ill~-----, 

will be to neutralize the effect of this 
resistance it is equ~lly true that from a 
practical standpoint the system will not 
be as selective as it would be if the re
sistance had been left out and some other 
method of regeneration control had 
been used. The advantage of the re
sistance or loss method of regeneration 
control is that it is extremely simple 
and can easily be introduced and used 
with any tuned circuit radio frequency 
amp·iifier. 

Because of this simplicity it is sug
gested that those desirous of experi
menting with tuned radio frequency 
amplifier circuits begin their studies by 
using some circuit like those shown in 
Figs. 3 and 4 which will give surprising 
results. A number of manufacturers now 
have on the market variable resistances 
of the non-inductive type which can be 
inserted into radio frequency circuits to 
provide the loss necessary to limit re
generation. 

The potentiometer system of control 
as shown in Fig. ~2 is not recommended 

the loss method of control is used the 
resistance be introduced directly into the 
radio frequency circuit rather than to 
rely upon indefinite resistances and 
losses due to imperfect apparatus and 
high resistance coils and condensers. 
After the experimenter has realized the 
full possibilities and understands the 
limitations of the loss methods of re
generation control he will be in a better 
position to understand and use those 
methods of control which strike directly 
at the real reason for the production of 
oscillation in tuned circuit radio fre
quency amplifiers. These methods of 
control will be discussed next month in 
RADIO. 

There is another kind of regeneration 
limitation by the loss method which for 
want of a better name I will call "Un
conscious limitation of regeneration by 
the introduction of unknown or unde
fined losses and resistances." This 
method is in use by those who state that 
their circuits do not need to provide for 
a neutralization of the feed-back effect 
between plate and grid or for resistance 
loss which will prevent the production 
of oscillations. 

~ ___ ----J.------j 1\1' _. -- - -- -- --\1\ 

In such circuits regeneration limita
tion does exist regardless of statements 
to the contrary and it is invariably of the 
loss type. The losses are introduced 
either consciously or unconsciously by 
the use of high resistance windings, high 
resistance condensers, improper adjust
ments, and even by such simple methods 
as reducing the filament current of the 
tube to such a point that amplification 
is partly or completely destroyed. The 
objection to such circuits is of course 
obvious. If the location of the limiting 
resistance is unknown or undefined, they 
cannot be properly varied and regenera
tion cannot be satisfactorily controlled. 
The operator does not understand the 
principles involved because they have not 
been pointed out and he has no means of 
knowing whether or not his adjust
ments are correct. The designers of 
such circuits either do not know or re
fuse to recognize the fund amental 
principles involved. 

Fig. 3. Limitation of R egeneration With Series R esistance . 

operating with a positive grid bias acts 
as a very good rectifier or detector and 
therefore considerable distortion is pro
duced. 

A better way to introduce losses into 
the circuit is to introduce resistance 
either in series or parallel with one of 
the radio frequency circuits as shown in 
Figs. 3 and 4. The maximum value of 
R as shown in Fig. 3 should be about 
50 ohms. Adjustment of the amount of 
loss in Fig. 4 is obtained by adjusting 
the condenser C which should be of a 
very small capacitance. In Fig. 4 R 
should have a value of about 50,000 
ohms. 

Control of regeneration by the three 
methods outlined above is open to the 
objection that it is based on the intro
duction of resistance into one of the 
high frequency circuits which tends to 
decrease the selectivity of the entire 
system. While it is true that the effect 
of any regeneration left in the system 

7,8 

because, as has been stated, it produces 
distortion. In addition, the use of the 
positive grid potential necessary for re
generation control produces an excessive 
plate current which will cause the rapid 
deterioration of the average B battery. 

It is particularly important that if 

+-----...--+-1111-------, 
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Fig. 4. Limitation of R egeneration With Sh1lnt R esistance. 
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More About the Harmonic Transmitter 
Further Details Concerning a Practical Method for Getting Down. 

to The Shorter Wavelengths 

T HERE is nothing new about 
working antennas on their har
monics. This useful method has 

been "discovered" many times through 
the oscillating of an apparently unreson
ant circuit. But it has not become gen
erally known since there has been no 
demand for working an antenna below 
its fundamental. 

Ballentine says that the fundamental 
of the antenna is the best wave at which 
to work our transmitters and as each har
monic is really a. fundamental wave 
whose frequency depends only on the 
original fundamental frequency, then 
each harmonic is the best place at which 
to operate. However, I wouldn't carry 
this any farthe r than abo ut the twen
tieth harmonic since they tend to get 
weak. The harmonics do not get 
stronger as they approach the fundamen
tal wave; on the contrary they often get 
stronger as they are farther away. Re
gardless of wave the following har
monics are given as found at 8XC vary
ing from greatest intensity to least: 3, 5, 
4, 2, 9, 12, while 6, 7, 8, 10, etc. were 
good. (This may be decidedly different 
at your station). 

The transmitter in Fig. 1 if properly 

+ HV 

built, will have as great a range as any 
"wave hound" would wish. This trans
mitting circuit will oscillate freely over 
the whole range from 10 to 90 (or 
more) meters. The tube should get no 
redder at 10 than at 90 meters if the 
circuit is in proper resonance and the 
losses from coils and condensers are kept 
as low as is possible. 

There are three coils in the hookup; 
the antenna, plate, and remote grid coil. 
The antenna coil, as well as the plate 
coil, is Lorentz style (low loss). This 

By F. Dawson Bliley, 8XC 

type is easily made by winding No. 12 
D CC (or cotton-enamel) copper wire 
on a form with five pegs 5 in. in diam
eter. Five pegs will be sufficient since 
a greater number would only add to the 
capacity of the coils. Coils wound in 
such a manner, when hooked up, will 
change the wave about four meters per 
turn. (This is general-yours may be 
different) . 

Before removing the coil from the 
form be sure that a waxed thread has 
been inter-woven between the spaces to 
be left by the pegs; you can't expect these 
coils to hold their form. Having tied 
up the coil with the waxed thread and 
having removed -it from the form, take 
the two free ends and wind empire 
cloth about them leaving about 2 in. of 
each wire loose. About Yz in. up each 
end bend each wire to right angles so 
that they may easily be mounted and sup
ported by two binding posts. It is best 
that the binding posts be mounted on 
pyrex glass for lowest losses. 

Both the antenna and plate coils are 
mounted in this way but the grid coil, 
being remote, can be made in any man
ner, the radiat ion being the same at any 
time it is in resonance. The condenser 
for the grid coil need not be of the 
very best, a common 23-plate variety 
~",ith good insulation being good enough 
Il1 any case. 

Fig . 1. Reversed Feedback 
Circuit With Remote Grid 

The antenna and plate coils do need 
good condensers since these two coils 
are the link between "getting out and 
not getting out." A poor condenser 
across the plate coil will burn out even
tually so that it pays to get a good low
loss condenser in the first place. Many 
of us have heard stations whose wave 
jumps so much that it is impossible to 
copy. Such is probably the result of 
a poor condenser. 

A good transmitting condenser can 
easily be JP.ade. Purchase a condenser 
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that is not of the "moulded mud" type 
and has good bakelite ends with the 
metallic connections to the two halves 
far apart in the insulation. Next take 
out half of the stationary plates and half 
of the rotary plates. This will double 
space all the plates and make it doubly 
hard for the radio frequency to jump 
between them. Such a condenser has 
a good range of wavelengths when placed 
across a coil. 

The antenna coil does not have to 
be changed at any time in the tuning as 
the condenser across it will handle this 
nicely. 

The plate coil will probably have to 
be changed three times in the range 
from 10 to 80 meters. For the ranges of 
10-20, 20-40, and 40-80 meters the first 
coils should have about 3 turns, 6 turns, 
and 9 turns respectively (this is quite 
general) . 

The size of the grid coil can be found 
out by experiment, however the ranges 
of 10-30 and 30-80 meters can be made 
with little trouble. 

The fundamental of the antenna 
should be at least 130 per cent of the 
highest wave to be used. A larger 
fundamental can be used with great ad
vantage since the greater the fundamen
tal wave the nearer the harmonics are 
together; which would not necessitate 
tuning the fundamental so much. In 
other words build as large an antenna 
as possible. A large antenna would 
mean a larger radiator and therefore a 
better chance of radiating more energy 
into the antenna and atmosphere. 

The tuning is quite simple. It might 
be best to first place a double-pole, sin
gle-throw switch to disconnect the an
tenna coil from the condenser and an
tenna. N ext tune the plate circuit to 
about the wave you would like to use 
(this will be guess work at first) and 
then tune the grid circuit to resonance. 
Be sure that you have a good wavemeter 
before tuning as the legal bands are quite 
narrow. 

The "oscillator" (grid and plate cir
cuit) having been tuned to a desirable 
wave, connect the antenna and vary the 
condenser until maximum radiation is 
found. This is simply tuning the fun
damental around until one of its har
monics can be found that will fall on 
the wave that the set is tuned to. 

The oscillator can be tuned to reson
ance by two methods. An ammeter is 
inserted in the plate lead and then the 
set is tuned for resonance. When the 
meter shows least drawing, the circuit 
IS Il1 resonance. If your tubes are red 
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enough to see they can be watched for 
sudden cooling when the circuit is in 
resonance. 

If trouble is experienced with the 
reversed feedback with remote grid (Fig. 
1) the circuit shown in Fig. 2 can be 
tried. This differs little from Fig. 1 
except that it is somewhat more fussy 
due to the grid coil being so near to 

The transmitting condenser across the 
coil need not have 'double spacing since 
it is not subject to such high frequencies. 
The two parts of the condenser should 
each be located midway between the ex
tremities of the Hartley coil and the fila
ment-which should be at the nodal 
point. This coil, if low-loss, should be 
composed of about 10 turns. It is better 

Fig. 2. Coupled Reversed Feedback Circuit +- HV. 

the plate and antenna coils. Trouble 
will probably be found in getting over 
all of the band of waves from 10-80 
meters. The grid coil will have to be 
changed oftener and should be of the 
low-loss type not unlike that of the 
plate and antenna coils. 

There is no coupled transmitting cir
cuit which cannot be used for harmonic 
transmiSSIOn. The coupled Hartley is 
probably the simplest. This is shown 
in Fig. 3. The only difficulty is that 
the range is not wider than that of the 
greatest condenser setting, since the coil 
could not be quickl, changed, an extra 
on the coil having been used. 

T 

that too much wire is used rather than 
not enough as it is simpler to cut wire 
off than solder it on. 

All of these circuits can be used with 
the same antenna, coil and condenser. 
40 meters isn't such a dark mystery as 
some of the amateurs make it out to be. 
40 meters is excellent, up to about mid
night, for long distance work. It is 
very similar to the 80 meter band with 
which most of us are now familiar. 10 
and 20 meters may be a different prob- , 
lem yet there is no reason why it should 
be. So get that set hooked up and QSY 
down to 40 and 20 meters away from 
that terrible interference on 80 meters. 

/IV 

Fig. 3. Coupled Hartley CirCltit 

30 RADIO FOR JANUARY, 1925 

A USEFUL MOLDABLE IN
SULATING MATERIAL 

By SAMUEL G. McMEEN 

What is one to do when he feels that 
he must make several insulating parts 
alike, in a form that will not permit the 
use of rods or sheets or tubes of bake
lite, and has no equipment for the mold
ing of bakelite or elect rose ? 

What usually happens is that one does 
without, changing the plan of the work 
or dropping the endeavor entirely. 
Either course is to sidestep the prob
lem, and that is bad for the moral fibre 
of the experimentalist and should be 
avoided wherever possible. 

What is needed is a moldable sub
stance of reasonable insulating qualities, 
workable without costly or elaborate 
equipment. It is to be had in a very 
g:atifying degree in the following tech
I1lque. 

The plan embraces ' the making of 
plaster of paris casts of the object to be 
made, then saturating these with hot 
Brazilian wax. This wax is also known 
as Carnuba wax, and is of firm con
sistency and of considerable strength, as 
waxes go. It has the power of making 
the plaster cast harder than it would be 
without the wax treatment, and at the 
same time of increasing and preserving 
the insulating qualities. 

To make the cast, first prepare the 
mold. This can be done in a variety of 
ways, each fitting the special circum
stances of the situation. For simple 
parts, molds often can be turned from 
metal or wood. If the latter is used, 
saturate them with something that will 
resist the water used with the plaster. 
Paraffine serves the pu rpose. Beeswax 
is better. Have these waxes hot and 
immerse the mold till no more bubbles 
appear. Among the metals, one may 
suggest Babbitt metal, type metal, foun
drymen's white metal and plain lead. 
As the plaster is not hot as used, any 
alloy of low melting point can be used 
for making the mold. 

For molds for parts that are irregular, 
even those having heavy undercuts that 
would preclude the use of metal molds, 
one may well tu rn to the artists and copy 
their practice of making glue molds. 
These will enable us to copy irregular 
articles. To make them, soak good glue 
in cold water till soft; pour off the excess 
a water; heat till melted and add one 
ounce of glycerine to each ounce of the 
dry glue. Grease the object to be copied 
and immerse it in the glue mixture in a 
suitable vessel. When the glue compo
sition has cooled, it will be of about the 
consistency of rather soft rubber, and 
about as flexible. Remove the whole 
lump from the containing vessel by 
warming the latter till the outside of the 
lump is melted a trifle, then cut down 
one side clear in to the object within, 
and pull the composition off of the ob
ject. It will come away from all the 
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A New Coupling System for Transmit-ting 
Stations 

Constructional and Operating Details of Energy Coupling for Hartley 
Meissner and Reversed Feedback Circuits 

T HE coupling between the antenna 
rad iating system and the local 
oscillator did not receive much 

attention until interference with nearby 
stations, particularly those listening on 
broadcast wavelengths, had to be elimi
nated . The pnmary purpose of a 
coupling system is w connect the an
tenna to the source of radio frequency 
energy so that the antenna will radiate 
electric waves :of . the frequency de
sired. Various means have been used, 
ranging from the obsolete systems of 
using the antenna itself as the source of 
oscillations, and inserting a spark gap in 
the ci rcuit (the old Marconi " plain 
aerial connection), to the newest system 
of inductive coupling, which recently ap
peared in the guise of the "tank circlli.t." 

The direct coupling system, where one 
ind uctor was used for the closed and 
open circuit, followed the plain aerial 
system. It was more efficient because it 
removed the high potential low fre
quency supply and the energy-absorbing 
spark-gap from the antenna circuit. But 
its "coupling effects," whereby the radi
ating antenna system reacted upon the 
closed circuit, caused an undesired spark
gap action and resultant emission of two 
waves. With a properly designed 
quenched spark-gap this effect could be 
reduced to a minimum, so the spark-gap 
circuit did not affect the frequency of 
the antenna circuit, after the initial 
oscillation had taken place. The diffi
culties of getting and adjusting a satis
factory system whereby this effect could 
be eliminated on various wavelengths led 
to the adoption of "inductive coupling," 
whereby the antenna and local or 
"closed" circuits are tuned so that the 
antenna, with proper coupling, can radi
ate a single frequency at its own period. 
Its great advantage is that it minimizes 
the radiat ion of undesirable harmonics. 

The "tank circuit," as developed by 
the General Electric Company, is a spe
cial form of inductive coupling, whereby 
the oscillator radiates into a dummy, or 
"tank" circuit, tuned to the emitted 
wave, which circuit is coupled electro
magnetically to the antenna or radiating 
circuit. This system greatly decreases 
interference from harmonics. 

In amateur transmission the usual 
circuits are the Hartley, Meissner and 
reversed feedback. As Originally de
signed, the Hartley and reversed feed
back are direct coupled, while the Meiss
ner is semi-direct coupled, the wave-

By D. B. McGown 

length being determined by the constants 
of the antenna circuit, and the grid and 
plate coils being coupled electro-mag
netically to the antenna. These circuits 
can be designed to couple electro-mag
netically to the antenna circuit by ar
ranging them to oscillate into a dummy 
antenna, or condenser, and then coupling 
the antenna electro-magnetically to the 
closed circuit. 

In practice the system must be care-

It employs two oscillatory circuits, each 
tuned to the same frequency. The energy 
from a local oscillator 0 is supplied to 
the antenna circuit through coupling in
ductances AC and ED. These are very 
closely coupled to their respective cir-' 
cuits, are absolutely untuned and are 
connected by the leads AE and CD, 
which may be of any length within 
reason. 

As successfully applied at the writer's 
station, both the antenna and closed cir
cuit inductances were made of edge
wise wound copper strip separated Y<i- in. 
between turns. The coupling inductors 

o 

Fig. 1. The Principle of Energy Coupling 

fully designed and the mutual coupling 
between circuits must be adjusted to a 
critical point. If the coupling between 
the closed and open circuits is too close 
the wavelength will "flop" in a most 
uncanny manner due to the change in 
wavelength caused by the interaction of 
the circuits. If too loose the energy out
put is low. 

A system of energy coupling employed 
by several arc stations is shown in Fig. 1. 

were made by winding 2 turns of No. 10 
rubber-covered stranded battery wire be
tween the turns of the edgewise wound 
strips. Their ends were connected with 
No. 10 wire, distances up to 40 ft. sep
aration between circuits causing no ap
preciable change in efficiency. The leads 
were run on wooden insulators and sep
arated by 6-in. spacing. 

Fig. 2 shows how the scheme was ap
plied to a Hartley circuit with a variable 

+ 

Fig. 2. Application of Energy Coupling to Hartley CirCllit 
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condenser shunted across a part of the obtained on the antenna ammeter. 
closed circuit inductance. Fig. 3 shows Measure the wavelength, and if right 
its adaptation to the M eissner circuit the set is tuned. If the wavelength is 
with a var iable condenser as the dummy too high, reduce the number of turns in 
and a coupling inductance in series circu it. If the wavelength is too low 
which also seems to bring the wave- increase the number. Thus only two 
length to the point desired. The adapta- variable elements are found for a close 
tion to the reversed feed back is shown in approximation to the correct tuning. It 
Fig. 4 the circuit actually resolving itself usually will be found that the exact 
into a Hartley with a separate tuned point of resonance will be found after 
grid coil. the g rid and plate taps are shifted a 

+ 

o · 

Fig. 3. Adaptation of En'ergy Co upling to Meissner Circuit 

For simplicity and ease of tuning the trifle, but this may not be necessary, and 
energy coupled Hartley is hard to beat. usually cannot be found unless a grid 
For ordinary operation from 75 to 160 milliammeter is used as well as the usual 
meters no change is necessary in the set- one in the plate circuit. 
tings of the grid and plate taps in the To reduce the wavelength below the 
closed circuit, once they are adjusted to fund amental wavelength of the antenna, 
approximately optimum positions. Then the usual series condenser can be used. 
with a large variable condenser the A small series condenser, of the so-called 
whole wavelength range from about 50 "lowloss" type, is usually recommended, 
to 150 meters can be covered, without assuming that it is actually constructed 
re-adjustment. Using energy coupling, so that the losses will be at a minimum. 

Fig, 4. A pplication to R eversed Feedba ck Cirwit 

therefo re, a ll that remains to adjust is 
the antenna for the wavelength desired, 
and the set is tuned. 

In practice, set the clip (note, there is 
only one) on the antenna inductance to 
some convenient point, and rotate the 
condenser until the highest reading is 
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Two series condensers are not necessary, 
usually, as the position of the nodal point 
seems to make but little difference. It 
may be found, however, that in some 
circumstances the use of two condensers 
is an advantage, as described in QST 
some months ago. When a series con-
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denser is used, it should be remembered 
that a minimum of capacity and a maxi
mum of inductance should be used at 
all times for best results, owing to the 
increased potential thus impressed upon 
the antenna circuit. 

The chief advantages of this system 
are that it gives a wave free from har
monics and the emission of a maximum 
of energy for a given input. Further
more it gives the ability to set up the 
oscillator inside of a station quite remote 
from the antenna. It is thus possible to 
put an antenna and counterpoise on the 
roof using a water-tight box to house the 
tuning inductors, and then run the leads 
down several stories, through the radio 
frequency power line, to the set. The 
difficulty in accurately tuning the closed 
circuit to resonance with the antenna 
was met by mounting the ammeter in 
the open circuit so that it could be seen 
from the operating table through a tele
scope. The closed circuit was then ad
justed, and the ammeter reading noted 
through the telescope. • 

A FEATHERWEIGHT MAST 

By F. K. LESLIE 

In May, 1924 QST, 8KS told us he 
had a 65-ft. tin mast. However, that 
is about all he told us. If he had only 
mentioned how he raised it , what a lot 
of grief he woutd iw.ve sa"-ed me, and 
perhaps others. After seyaal attempts 
at raising seven assembled lLl-ft. sections 
of gutter spout skyward with it I!;il vule, 
I gave it up, also the pipe. However, 
I now can point with a bit of pride to 
70 ft. of tin standing rigid and vert ical, 
supporting a 40-lb. antenna 60 ft . long. 

The mast is 3 in. D-No. 26 gauge cor
rugated galvanized conductor pipe, con
sisting of seven lO-ft. sections. The sec
tions are joined by telescoping one within 
the other. I assembled three sections 
on the ground in this manner. Placing 
an end of one section against a solid 
support (I used the house foundation), I 
rammed, with a block of hard wood and 
a mallet, another section into it a dis
tance of a foot. (The block of wood is 
used against the end of the pipe ~o pre
vent it from upsetting). Section No.3 
was likewise telescoped into No.2. I 
found I could handle the assembled 30 
ft . very nicely alone. - On the end of 
Section No. 1 I fitted a tin can for a 
cap, soldering with a healthy blow
torch. Just below the can I wrapped 
two turns of fl exible galvanized clothes
line through the pulley eye, soldering the 
wire at all the high spots to the pipe. 
The top set of three guy wires were also 
wrapped and soldered · to this loop. 
(Here I might add that raw muriatic 
acid is the best flux). 

The same was done at the joint of 
section 2 and section 3, this being the 
middle set of guys. The assembled 30 
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The "e" Battery Produces A Surprise 
A Graphic Account of how the Input From a Hartley 

Circuit was Increased 5 0 Per Cent 

T
HE phenomenon which I am 
about to relate, may be one of 
those oddities that individual sets 

are prone to have. Therefore, I won't 
be careless enough to claim that it 
should work for everyone, but on ly that 
there might be some others who can 
benefit by the knowledge. 

It happened when I discovered the 
surprise that I was using the Hartley 
circuit w ith the shunt feed as shown in 
Fig. 1. The grid condenser was the 

"c" 

j 

By L. 117. Hatry 
2.1 down to 2, and my new antenna 
current 2.4 to 2.5. Multiplying the old 
antenna current by the square root of 
the new power of 1.5, is expressed 2x 
1.2 and the product is 2.4, the theoreti
cal antenna current to be obtained by a 
50 per cent increase in power. Thus the 
theory and practice checked for once. 

Presuming from the result with the 
C battery that my grid condenser and 
leak might be wrong, I repeated all my 
tests for best values of those two con-

+ 

Fig . 1. Hartley Cirwit With Slw7It Feed, 
With "C" Batt ery i71 Grid Lead ; "X" 

Shows Wher e Also Tried. 

had been trying to accomplish with ex
citing plate voltages and other expedi
ents, and was therefore the more useful, 
being convenient and easy. 

Similar experiments with the re
versed feedback ci rcuit were unsuccess
ful. I am at loss to account for the 
action of the C battery in the Hartley 
ci rcuit and its impotency in the Rev. 
Fbk. 

Now, if you wish to try this C bat
tery stunt, its arrangement is shown in 
Fig. 1. In my case the correct value of 
C battery was 67.5 vol ts, and it is ad
visable to have at least 90 volts on tap, 
variable in 1.5 volt steps from the first 
45. But don't allow the lack of such a 
variable battery hep you from trying 
the C battery, if you have a fixed one. 
You will need greater or less val Ue of C 
battery as your plate voltage is greater 
or less than 500. The C battery should 
be shunted by a condenser of at least 
.005 capacity or greater, it doesn't mat
ter how much greater. Two rf chokes 
will be required in the leads to the C 
battery, as shown, unless you mount it 
so that it provides minimum length grid 
leads, and insulate it from leakage. 
vVhere you mount the C battery under 
the table or some way that requires very 
long leads, the two rf chokes are neces-

+ 

usual .002 and the grid-leak, 12,500 
ohms, these having been found the best 
values for my set. A tuned choke in 
series with the grid-leak eliminated the 
small loss inevitable with one not pro
tected in that manner. Two 5-watt 
tubes were used ;nd the input was 100 
milamps at 550 volts dc, 55 Watts. With 
commendable curiosity I wondered if a 
C battery was of any account, and if it 
would produce identical results with the 
grid condenser and leak, which, to my 
mind, it should. It didn't! I replaced 
the condenser and leak with the C bat
tery, adjusted it and the set carefully, 
and found myself with a 50 per cent 
increase in input, 150 mils now, and a 
.4 higher antenna current. 

Fig. 2. UnStlccessful Trials With R eversed 
F eedbac,k Circuit . 

Figures immed iately revealed to me 
that the set was functioning as efficiently 
as before but at greater power. The an
tenna current, as I suppose most of you 
know, varies as the square root of the 
power supplied to the antenna. The 
power supplied the antenna varies di
rectly with the input, so we are al
lowed the obvious inference that , the 
antenna current varies with the square 
root of the input power to the set. 
Thus, considering my original power in
put as 1, my new power input became 
1.5; my original antenna current was 

stants, thereby causing myself about 
three hours' work. (It might be men
tioned here that most of the two-tube 
sets for which I have obtained figures, 
had a plate input of 60 to 90 mils at 500 
volts mgdc. Some 4-tube sets had inputs 
of only 100 to 120 mils, also, so you 
see I had good reason to feel surprised.) 
However, the only result of the check 
was a reaffirming of the values that had 
been in use and was forced to decide 
that the C battery represented a means 
of increasing the input and output of 
my set. This result was exactly what I 
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sary. If the two chokes are used, they 
should be mounted with at least 2-in. 
separation and at right angles. They 
can be made of very fine wire, No. 30 
or smaller, and would preferably be 
wound on a I-in. diameter form because 
of its compactness; 350 turns is the cor
rect value. If you use a dry-cell bat
tery cover, 300 turns, and if a 4-in. 
form, 250 turns. These chokes should 
be mounted with leads as short as pos
sible to the condenser shunting the C 
battery. The I-in. choke, by the way, 

COII/j",,,d on page 87 
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QUALIFYING FOR AN OPERA
TOR'S LICENSE 

By KENNARD MCCLEES 
I t is unlikely that anyone who is 

sufficiently interested in radio to wish 
to become a commercial operator will 
not have had some home or amateur ex
perience. A wireless school course never 
takes the place of this, although it is 
often a necessary supplement. An ease 
of sending, a feeling of being at home 
with the key, as acquired through ama
teur practice, is never gained with the 
mechanical apparatus to be found in a 
school. 

The chief val ue of a school lies in its 
equipment. Here the student may han
dle and thoroughly familiarize himself 
with the various types of apparatus of 
which he has only read. A school which 
is completely fitted with modern equip
ment should be selt;ct~d; there should be 
at least one complete installation of mod
ern quenched-spark transmitting equip
ment, an example of shipboard arc in
stallation, and receiving apparatus of 
a commercial type for undamped waves, 
as well as the other commercial types of 
receiving apparatus. 

Given good instructions to explain the 
foregoing, it will take the layman, with 
no experience, the best part of a year to 
qualify for a first grade commercial oper
ator'3 license. The man with several 
years amateur experience can earn his 
ticket in perhaps half that time. The 
examinations are stiffer than they used 
to be, however, and a man must be able 
to practically build a set out of odds and 
ends as well as send and receive code 
at the required speed before he will be 
sent out on a ship with the lives of many 
people in his care and the safety of a 
valuable cargo depending on his ability 
to face emergency. 

Many of the correspondence school 
courses promise more than they can possi
bly fill. They offer- a six to ten weeks 
course with a two hundred dollar a 
month salary at the end of it, ~hen it 
should be known that the ship operator 
who draws down ninety per is never a 
raw beginner. Also the radio inspectors 
quickly recognize a "question and 
answer" maFl, as these students are 
known, and do not look upon them with 
favor. 

So the applicant who has worked with 
amateur transmitting equipment is that 
much ahead of the game, and the stu
dent who is just entering the game 
should install it as soon as possible. If 
electric lighting current is at hand this 
should not prove expensive as many parts 
can be put together from material that 
is either around or can be purchased at 
a low cost. A CW or vacuum tube 
equipment is to be preferred to spark as 
experience with the former is essential 
and the transmitting range is, of course, 
increased. A small buzzer set is an es
sential, as constant practice is needed and 
there is not someone always on the air 
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to work. Good sending does not come 
easily and a steady hand should be the 
aim of every tyro. 

I t will take about one hundred thou
sand words of practice sending to de
velop a fair hand. Several pages from a 
book or magazine should be sent on the 
buzzer set daily, and a slow steady gait 
must be the first object. Speed should 
not be attempted as, when tried early 
in the game, it invariably leads to a 
jerky, stuttering method of sending that 
can never be entirely lost. An excellent 
rule for speed is that which allows for 
no more than one break or mistake in 
every fifty and later, every hund red 
words. 

Care should be taken to grasp the 
key-knob in a firm, but not tense fash
ion. There should be no strain ~nd no 
cramp and the best way to reach this 
desired condition while retaining a firm 
grasp is as follows; Place the key so 
that the entire forearm can rest easily on 
the table, the index finger falling on the 
knob with the second finger against the 
right-hand edge; no·w-the secret of <Tood 
sending-the thumb must go unde; the 
rim of the key to the left, this gives 
a true grip on the key and leads one to 
avoid that mannerism called "tapping" 
which lacks the accuracy and roundne~s 
that is easily recognized in the expert 
who always handles his key this way. 
Remember to always space your letters 
evenly and to maintain an even speed 
as this is the true object of all your 
practice. A uniform method of sending 
will be certain to gain you your license, 
while individualistic mannerisms may 
hold you up indefinitely. 

To turn to the receiving side of stu
dent operation it will be necessary to 
have something to listen-in on. A simple 
beginning is best and if the student is 
in or near a coastal city he will find 
many amateur and ship stations within 

reach of a crystal detector set. The 
parts necessary are; a double slide tun
ing coil,. ~r preferable a small loose coup
ler, a sIlicon or galena detector, a pair 
of phones, and a fixed or phone conden
ser. This modest beginning can be ad
ded to as his experience dictates and 
there are fewer parts to confuse him at 
a time when many dials will do more 
harm than good. Although these sim
ple instruments can be largely construct
ed by anyone, the reliably made factory 
articles now obtainable will prove . a 
valuable saving in time. No important 
experience is gained in making these 
parts as the method of construction can 
be seen at a glance and followed through 
in the mind. 

With these parts wired up before 
him, he can listen in on the seemingly 
ceaseless amateur traffic going on about 
him and can undoubtedly find some be
ginner like himself who ·is interested in 
sending and receiving <It a slow rate. 
H care has been taken to purchase a 
loose coupler which will receive as high 
as 800 meters, the shipboard and radio 
compass stations can be heard, and when 
familiarity with the code is gained an 
imp?rtant knowledge of the way tr;af
fie IS handled will come from studying 
their messages. 

When the pocketbook admits the pur
chase of an audion tube this with some 
long-wave honey-comb co.ls should be 
the next addition as they will bring in 
the high-power arc stations anywhere in 
the United States. Much of this high
power transmlSSlOn is carried on at a 
comparatively slow rate of speed, with 
many of the larger arcs on the air almost 
continuously. This affords the student 
practice at practically any hour of the 
day or night, and he has his choice of 
fast or slo,"" code. The man who is 
able to copy this commercial telegraph 
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The Alcoholodyne Circuit Designed But Not Used by Harry N. Sessions of Los Angeles. 
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A Radio Set Trouble Shooter 
A Convenient and Speedy Method for Detecting Hidden Defects 

In a Complete Receiver or Parts Thereof 

By Sidney L. Goodwin and Arthur L. Smith 

A s mysterious troubles may de
velop in a new or an old receiv
ing set, the repair man must be 

prepared to diagnose the symptoms and 
prescribe the remedy_ This is ordinarily 
done by a laborious testi ng of ci rcu i ts 
and parts, involving much time_ To 
expedite this work at their laboratories 
at Portland , Oregon, the authors have 
assembled a complete fault-findin g equip
ment which gives the required data with 
a minimum of time and effort. 

, This test equipment has been conven
iently assembled as shown in the accom
panying illustration. The radio set 
under suspicion is merely placed in front 
of the trouble shooter anJ subjected to 
a series of tests which quickly locate 
the trouble. 

The equipment consists essentially of 
five circuits, one for testing the conti
nuity of the wiring in a receiver, an
other, including an oscillater and reson
ant circuit, for testing condensers and 
coils, a third audio frequ ency circuit for 

0/16' unil 0/ sef unaer len" 
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Oef-ern?/".;ng lb/or,t..J' 0/ 
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testing loud speakers and audio fre
quency transformers, a fourth amplifier 
and wavemeter circuit, and a fifth com
prising various convenient meter con
nections. 

The first test circuit, shown at the ex-

/ z 
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Complete Trollhie-Shootill!J I1lJ'trumelIt 

treme right of the panel as illustrated, 
consists of six jacks and a meter switch 
whose general connections are shown 
in Fig. 1. These jacks may be connect
ed by means of a cable and adapter plug 
inserted in each tube socket so as to test 
the continuity of the primary and sec
ondary circuits and of the battery cir
cuits and voltages. Fitting into these 
six jacks are th ree plugs connected re
spectively to a high voltage B batter\, 
meter, a low voltage A battery mete~, 

Az 

To /lud/o 
Oscillator 

!3ridge Bt;!x 

Fig. 1. Circuit for Testing Continuity of Connections, 
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and a bridge box. Associated with the 
plug cable is a clip A for connection to 
the positive B battery. 

The first trouble looked for is possible 
short or open circuit in the wiring. By 
placing plug 3 into jack 5 and putting 
the adapter plug in the tube socket the 
circuit is established from the B battery 
positive thru the t ransformer primary, 
voltmeter, tube g rid terminal , transfor
mer secondary, A battery positive and 
negative to B battery negatives, thus giv
ing a simultaneous check of the primary 
and secondary circuits with B and A bat
teries as energy source. 

Inserting plug 3 into jack 6 indicates 
the combined voltage of the A and B 
batteries, also showing whether the nega
tive B is connected to the positive A, 
or vice versa, if clip A is connected to 
positive B. Putting plug 3 into jack 3 
gives the B battery voltage, proving the 
continuity of the circuit and indicating 
its resistance drop. 

Inserting plug 1 into jack 2 gives the 
A battery read ing and by throwing the 
reversing switch determi nes the polarity 
of the fi lament terminals of the socket. 

Plug 2 is connected to a Wheatstone 
bridge con tained within the cabinet, and 
also to an audio frequency oscillator. 
The bridge is made up of two variable 
resistances R, and R~J a variable induc
tance Lv and the primary or secondary 
coil of a transformer under test as the 
fourth or unknown arm. An input cur
rent supply from the audio oscillator to 

c, 
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be described later., may thus be passed 
thru the secondary by jack 1 or primary 
by jack 4, giving the impedance by the 
null method of balancing as checked by 
a pair of headphones. For the longer 
wavelengths, tested honey-comb coils 
may be conveniently connected in series 
wi th L i • 

THE audio-frequency oscillator and 
associated equipment is shown it

the sketch of Fig. 2. T his is availabl, 
not only for the transformer co il test ' 
already described but also for testin ~ 
condensers, inductances and tubes. A 

good idea of its action may be gained 
from the circuit di ag ram of Fig. 3. 

This part of the equipment consists 
essenti ally of an "A" tube in a Hartley 
circuit with 45 volts B ·battery. Reson
ance at different wavelengths is secured 
by adjusting an inductance made up of 

COli/jill/cd on page 96 
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Fig. 3. CirCllit Diagram 0/ Audio 
Oscillator. 
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Fig. 2. Sketch 0/ Audio-Frequency 
Oscillator Circuit. 
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~UERIES 
and 

REPLIES 
Questions submitted for answer in this d epartment should be typewritten or in ink. written on one side 0 f 
the paper. AU answers of general interest will be published. Readers are invited to use this service with
out charge. except that 25e per question should be forwarded when personal answer by mail is wanted. 

Please publish the circuit using two 
stages of rad io frequency amplification, 
crysta l detector and one stage of audio 
frequency, with WD-11 tubes. I i ntend 
using only a variable condenser for 
tuning. -G. B., Pittsburg, Pa. 

C-II or WO -II 

The secondary coil, in two sections, con
sists of 6 turns of No. 16 DCC wire for the 
fir st, and 12 turns of the same wire for the 
second parts, respectively, wound basket 
fashion on a diameter of 3)4 in. The tickler 
coil consists of 11 tu rns of Nfl. 16 DCC wire, 

C-Ilor WO-I/ 

minimum at all times, for consistent results. 
As musical quality is not desired in this re
ceiver, a very high ratio audio frequency 
transformer can be used , as most transform
ers of high rat io are resonant at 1,000 cycles, 
and wi ll give high amplification at that 

C -II or WO-// 

frequency, which is the one gene rally select
ed as the beat note from the incoming tele
graph signa l. 

-:- 1'-fv + -8 +"'i'Sv 

I have a two·stage audio frequency 
amplifier using WD-11 tubes. I want t o 
add a stag e of push-pull am plificati on. 
Will WD-11 tubes be satisfactory for this 
purpose? Is the Meyer dry cell tube a 
good radi o frequency amplifier? Fig. 1. CirCllit Diagram for T'l1./o R. F., Crystal Detector, Qnd One A. F. 

r\ diagram for the circuit connections you 
wish is shown in Fig. 1. If you intend 
to use only one variab le condenser for 
tuning, it will be necessary to. j!mp loy a 
loop antenna, as a single condenser would 
not be sUfficient for tuning an outdoor an
tenna. A series arrangement of the th ree 
fi laments is shown, to avoid the use of C 
batter ies. It w ill be necessary to have a 
4)1, vo lt dry ce ll battery to accomodate the 
th ree tubes, and on ly one fi lament rheostat 
is necessary. 

K indly publish a hook-up for a very 
short wave receiver, f o r 50 to 125 meters, 
preferably with tuned radio frequency 
ampl ification. 

-F.P.W., San Luis Potosi , Mex. 

Most Ame rican amateurs find the regener
ative non-radiating type of receiver the 
most satisfactory for th e very ' short waves, 
al though some success has been a ttain ed with 
the super- hete rodyne circuit. Coupled to a 
good short wave antenna, a receiver con
sisting of a detector and one stage of audio 
frequency amplification shou ld enable you 
to he ar a ll the American and Canadian 
districts, and some European and Austr a li a n 
amateurs. A circuit diagram of a good re 
ceiver of thi s type was published in April, 
1924 RADIO, but is being rev ised and again 
printed in Fig. 2. The antenna coil C'-ln
sists of 5 turns of No. 16 DCC wire wound 
in basket form, to a diameter of 2)1, in. 

wound on a 2)4 in. diameter, and made 
var iable with respect to the secondary. The 
primary coil should a lso be variable with 
respect to the secondary, a nd on the oppo
site side of the secondary from the tick ler. 
The antenna coupling shou ld be kept at a 

G. L., Sebastopol, Calif. 
Yes, provided that you operate the push

pull stage w ith at least 4)1, vo lt C battery 
and 90 volts plate. The Meyers tube will 
g ive excell ent results in a radio frequency 
amplifier. 

- :8 " + 45v.· 
L..-----..j 111-_ -- - -'I'f---J-------.J 

Fig . 2. Short-Wave R eceiver. 

RADIO FOR JANUARY, 1925 37 



Please publish a circuit adaptable to 
a G. E. double current aviation generator, 
for short wave transmission. 

-E.J .H., Brownsville, Ore. 
Fig. 3 shows the circuit diagram for a 

5-watt reversed feedback transmitter, for 

.(J02 
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Fig. 4 gives the circuit data for one stage 
of radio frequency amplification, detector 
and two stages of audio frequency amplifi
cation, for UV-199 tubes. The tuner should 
include a varicoup ler and two air condensers, 
if any degree of se lecti vity is desired. 

. 2S0T 

+ 
350 v. 

+ 
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The antenna coil is too closely coupled 
to the secondary for good selectivity. This 
close coupling was due to the desire to elim
inate as many controls as possible, but the 
scheme does not work out in congested 
loca lities such as yours. It would be better 
to substitute a variocoupler for the first coil 
in the set, and tune both the rotor 'and 
stator of the coupler with air condensers. The 
rotor should be p laced in the antenna cir
cuit, with suffic ient series inductance, such 
as a 50 turn honeycomb coil, to enable you 
to tune through the entire broadcast wave 
band. Additional adjustments are intro
duced , to be sure, but you will certainly be 
able to cut out any or all of the local sta· 
tions when receiving distant stations. 

My audio frequency amplifier, which is 
two stages of 3: 1 transformer coupled, 
has a high frequency howl in it most of 
the time, wh ich I cannot cut out. How 
can I overcome the trouble? 

-V.L.H ., Norfolk, Va. 
Try the following remedies, in succession: 

Fig. 3. 5-walt Reversed Feedback TranslIliUer. 

Shunt a % megohm grid leak across the sec
ondary of the second tra nsiorrner; connect 
the cores of the two transformers to ground; 
tie the grid of the la st tube to the negative 
fi lament th rough a .00025 mfd . fixed con· 
denser; p lace the transformers so that the 
cores are at right angles to each other, in 
case they are unshie lded types. It would 
a lso be well to make sure that you have the 
grid and plate of each tube connected to 
the proper terminals on the transformer, as 
des ignated by the manufacturer. 

C. W. telegraph purposes. As there are sev
eral types of aviation gene rators, we are 
assuming that you have one of the small 
sizes. . ' 

Will Branston parts work satisfactor
ily in the Best 45,000 cycle Super-Heter
odyne circuit published in May, 1924 
RADIO? Can UV·201·A tubes be used 
in this circuit? 

-P.E.W., San Francisco, Calif. 

Yes, Branston parts will be O. K. UV-
20 1-A tubes can be used, but it is doubt
ful if the results will be sufficient ly better 
than the dry cell tubes, to warrant the bat
tery expense. The large tube will be bet
ter in the last stage of audio frequency 
amplification, as it will handle a greater 
amount of power than the UV-199 tube. If 
UV-201-A tubes are used in the intermediate 
stages, a pote ntiometer will have to be used 
to prevent osci ll ation, unless elaborate 
shielding is placed aro und the transformers. 

What is the most economical and effi
cient circu it for fotlr U V·199 tubes, to 
give satisfactory loud speaker operation, 

with reasonable distance. 

-H.L.R., Oakland , Calif. 
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Can an electric light socket attachment 
be used instead of the loop antenna, or 
a super·heterodyne or reflex receiver? 

-A.L.B., Harrison , N. J. 

Yes, except that due to the extreme sensi
tivity of the receivers mentioned , consider
ab le noise due to fluctuations and other in
terference, on the power line, will be heard 
in the loud speaker or phones. If used with 
a super-heterodyne, a simp le coil arrange
ment, such as a 75 turn honeycomb coil, con
nected in place of the loop antenna, with the 
socket-a ntenna connections tied to the out
side ends of the coi l, will be the most efficient. 
The socket antenna shou ld be reversed as 
suggested by the manufacturer of the at
tachment, in order to determine the best con
nection. 

I have a two·tube Harkness Reflex set, 
using the so·called "Harkness " coils. 
The set has plenty of volume on local 
and distant stations, but I cannot cut out 
the locals sufficiently well to get satis· 
factory distant rece ption. How can this 
lack of selectivity be overcome? 

-J.L.F., Los Angeles, Calif. 

o 
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BOOK REVIEW 
"Practical Radio" by James A. Moyer and 

John F. Wostrel , 250 1'1'., 5x7Y" published 
by McGraw-Hili Book Co., New York City. 
Price $1.7 5. 

The purpose of this text is to give an 
understanding of the how and why of radio 
reception in terms th at will be intelligible to 
the novice. In addition to their explanation 
of the th eory the authors have presented 
working drawings for several types of re
ce ivin g sets. This latter information is 
sufficient to enable the reader to construct 
his own set. A commendab le feature is the 
set of questions at the end of each of the 
thirteen chapters. T he wiring diagrams are 
especia lly well d ra wn and show most of the 
popu lar sets of the day. 

"Wireless Possibilities" by A. M. Low, 
71 pp., 41;iu6%., published by E. F. Dutton 
& Co., New York City. Price $1.00. 

This book, as one of the "today and to
morrow series," d iscusses the future of radio 
telephony, radio vision and tele-control. The 
author believes that it is destined to change 
the whole course of civi lization. His con
clusions seem to be drawn from a popular 
rather than a technical knowledge of the 
subject. 

-B 
Fig. 4. One Stage R. F., Detector and Two A. F. 
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Letters to The Editor 
The 2,OOO-Mile Reflex 

Sir: I submit the wiring diagram for a 
set that I find to be more sensitive and selec
tive for local and distance work than the 
new 3-tube Ha rkness hook-up. The secret 
is in the feedback as controlled by the poten
tiometer or stabilizer. 

Any fans who are interested can have 
blue prints and full instructions for almost 

S()() ohm Pel 

.ODo;" 

nothing by wntlllg -to me. I looked long 
and hard for such a hook-up and then had 
to work it out for myself. It cuts through 
five big stations and brings in Portland clear 
as a bell. ROBERT L. "VHITE 
~663 Maplewood Ave. Los Angeles, Calif. 

Okeh 's Griffin Set 

Sir :-Having made up set for radio 
freque ncy. ahead of regenerative. according 
to article by E. E. Griffin in RADIO for 
September, 1924, thought possibly the fo l
iowi,lg ",ould be of interest. I p laced the 
huney-comb coil connectors on the panel out
side of set a nd included one stage of audio 
frequency amp li fication instead of two, as 
in our location di sta nce outside of K GO a nd 
other San Francisco stations is all one would 
want on loud speaker. On a mplification of 
the circuit I find that the 50 turns coil will 
not cover the broadcast ba nd . Using a 3 S
turn honey-comb I get wavelengths 312 and 
under excellently; 50 turns above 312 to 
about 400 and use 75 turns for the higher 
wavelengths. In other words, KFON, KFSG 
and KGO come in best with 35 turns, KH], 
KNX and KPO come in best with 50 turns, 
KFI and KLX best with 75 turns coil. I 
also have a 100 turns and 25 turns. Code 
comes in on both excellently. Not knowing 
code, cannot tell which is which. Hear 

amateur on the 25 turns coil. The stations 
tuned in so far are KH], KFI, KNX, KFSG, 
K]S, KFON, KGO, KLX, KPO, KOB, 
KFKX. The tone is as perfect .as any of 
the so-cal led better sets and volume very 
loud for house using Baldwin unit on fibre 
(cheap) horn. KGO comes in through local 
broadcast with no interference and no 
trouble to tune in. I use 102Y, volts on 

Bob White's 2'000-Mile Reflex 

amp lifi er p late and 67 Y, on detector. Use 
.0003 phone condenser, which gives better 
resu lts on distance-UV-301a tubes through
out var iab le leak. I have tried several 
hook-ups, but so far fi nd this about the best 
of a ll for tone and distance together and 
highly recommend it to anyone w ith a single 
tube regenerative w ho wishes to cut down 
squea ling and wants better tone and dis
tance. 1 find that tuning is not difficult and 
that the circuit altogether would satisfy the 
most cr itical. I appreciate the article, as it 
has finally got me satisfied so that I don't 
pull my set apart every other day. 

Yours very truly, 
H. G. PEARCE. 

4360 So. Main St., Los Angeles, Ca lif . 

Verification of OX Reception 

Sir: Re Mr. Croft's lette r saying never 
again would he express applause of recep
tion to radio stations. 

My interest in this subject is purely as a 
listener. I have often wondered how any 
station could verify to their satisfaction that 
applause writers were entitled to credit of 
receiving their particular station, since sta
tions have no way of knowing what set this 
program was received through, or who was 
the proper owner of the set that picked up 
the program which might be overheard by 
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several other set owners with sets not capable 
of receiving same who could each write in 
from hearing selections over some particular 
set. 

The stations have probably thought of this 
feature , and any unusual record would natu
rally come under suspicion. I have at hand 
a dealer catalog plainly stating a 3,000-mile 
range for Fada ISS-A, whereas Fada com
pany booklet plainly states a 1,500-mile r.ange 

is the best any of their sets will cover. My 
Fada 160 is rated by company at 1,000 miles 
range. and yet I received loud speaker re
ception 50 per cent of time from Ca lifornia 
sta tion s (weak but clear ) at an approxi
mate distance of 2,400 miles from here. My 
test station on loud spea ker to ascertain if 
outfit is functioning 100 per cent is KGO at 
Oakland . 

I wish to state here that I have written 
app lau se cards to distant stations all over 
the United States and Canada, and while not 
enclosing postage, have at all times received 
courteous r ep lies a nd verification letters. 
Defense Day night, several small set owners 
here thought they had heard Juneau. What 
they really heard was Washington, D. C., 
broadcasting telephone conversation with 
Juneau. Considering the above, we must 
realize, while sympathizing with Mr. Croft 
·from his side, that the broadcasters have 
their side also, and are undoubtedly im
posed upon at times. My experience is that 
it is unfair, if one wishes to be just, to doubt 
a statement of reception without knowing 
more about it. 

lt takes all kinds of people to make a 
world, and some try to be humorous through 
sarcasm which should not be taken seriously. 

Cordially yours, 
A. H. KLINGBELL. 

Ashtabula; Ohio. 



An Experimental Hook-Up 

Sir:-Herewith is a hook-up which I have 
not seen published and w hich might be of 
interest to ad vanced experimenters. It isn't 
the easiest thing in the world witb which 
to obtain stable operation, but at times it 
works beautifu lly. The coup ling devices are 
a fixed coupler and an IS o coupler, both 
having untuned primaries. ("Teledyne" 
coi ls work nicely wilb this arrangement). 

It mig ht be we ll to try a fixed by-pass con
denser across the primary of the audio trans
former which is in series with the plale of 
the fir st tube; a lso it is interest in g to con
nect the phones at the point marked "X" and 
note the results_ 

well in this circuit; a tickler can easily be 
added to produce regeneration in the case 
of the coupler preceding the second tube. 

Both positive and negative feedback may 
be tried out with this arrangement. 

Yours very truly, 
C. M. DELANO. 

Lincoln, Neb. 

More Light on the I nadequacy of Resist
ance Coupled Ampl ification 

Sir:-T he writer is one of those who wrote 
you severa l months ago in defence of re
sistance coupled amplifica tion, that is, for 
those having 300 to +00 volts direct current 
at their disposa l. Therefore the letter on 

.- ~ ---

'::: •• .1 .... == 

L __ _ 

+ 

"x" + 11111f- - __ :!-2~ -- ----11111-
I'bV '.0 -

All Experimelltal Hook-up. 

This circuit can be connected up with most 
any kind of coupling devices the expe ri
menter may have on hand. One thing that 
has helped the writer to get the most satis
factory results has been to use a negative 
grid return on the detector tube-a soft tube 
being used in this instance, with 22;1, volts 
on the plate. 

This isn't a circuit for a beginner 's first 
hook- up ; however, it is one that may fur
nish co nsiderahle interesting entertainment 
and some va luab le information to one suf
ficiently advanced to understand what to 
expect of it. The honey-comb coi l wi lh un
tuned primary, as described in my letter ap
pearing in your August number, does very 

resistance coupling, on page 39 of the No
vember, 192+, issue, was interesting. Fur
thermore, your ma gaz ine ha s always been a 
fa vorite with many of us because it presents 
the whys and where fores of r ad io in some
what of a technical manner in contrast to the 
newspaper story form of write-up now so 
common in other magaz in es. 

However, it is to be regretted that you 
published Mr. Bouck 's letter without first 
ca ll ing his attention to wh at seems to be a 
serious error in his interpretation of the 
proper action of the pl a te cu rrent of an am
plifier in response to the voltage variations 
on the grid. 

The writer does not claim to be a radio 
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Grid Too Positive. Milliammeter Will 
Dip on Loud Signals 
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Effects of fI arious Grid Potentials 

Gr,id Too N egative_ Milliammeter Will 
Jump Up on Loud Signals 
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engineer, nor is he in the business; but is it 
not a well known fact th at for fai thfu l 
p reservation of the waveform impressed on 
the grid, that the grid bias voltage must be 
held a t a well chosen point in order tbat the 
voltage variations on tbe grid will not over 
step the st raight line portion of the g rid 
voltage plate-current characteristic? Under 
this straight lin e condition it seems that th e 
varia tions in the plate current results in an 
a lternating current equi va lent in waveform 
to the imp ressed grid vo ltage. Furthermore. 
the "zero li ne" of this comp lex alterna ting 
current is set at the p late current va lu e cor , 
responding to the bias voltage at which tbe 
grid is held. 

A direct current milliammeter placed in the 
plate circuit of a properly adjusted ampli fier 
tube stands perfectly sti ll at a plate current 
value corresponding to the grid bias voltage 
of the tube. The need le of the meter does 
not jump because the audio frequency a lter
nating current is of a very high frequency 
compared to the natura l period of the meter 
armature a nd needle and other damping fac
tors. Therefore the needle cannot fo llow 
the a lternating current : an impulse down
ward on' the sca le is immediately counter
acted by an impulse upward as far as the 
need Ie is concerned. • 

One of the most precise ways of testing for 
distortion within the tube and eliminating it 
is to place a sensitive direct cur rent mi ll iam
meter in the p late circui t and obse rve its ac
tion when the loudest signals are being re
ceived. if any "dancing" of the need le is in
dicated, then the grid bias and possibly the 
p late pote ntial needs adjusting. Raising the 
plate voltage and making a co rresponding 
adj ustment of the grid bias and grid leak 
valves a re somet imes necessary. Plotting a 
cur ve is he lpful. The plate resistors should be 
of large enough size to remain of constant re
sista nce. If the milliammeter sti ll persists in 
jiggling, it is possible that the amp lifier tube 
is defective, or more than likely the tube is 
too sma ll to take care of the "swings" of the 
grid voltage. A more powerful tube should 
be substituted; one which will maintain the 
linear relation between the grid voltage and 
plate current, even under the loudest pos
sib le signa ls. This point is too often over
looked in the ordinary garden variety of 
amp lifi ers. 

Now, if Mr. Bouck's 'llmplifier, as he says, 
"modu lates" the plate current downward to 
a f raction of its quiescent va lue when ampli
fy ing an impressed signal, then is there not 
something wrong with the se t-up of the am
plifie r? First of all, even when using the 

COll,jllu ed on page 88 
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With the Amateur Operators 
RADI O STATI ON 6BBQ 

Radio 6BBQ is owned and operated by 
Frank F. Macik, at 19+ S. El Mo lino avenue, 
Pasadena, Ca lif. 

The receiver w hich is in the center of the 
picture is a low loss in the left cabinet and 
detector and two step in the other cabinet. 
Most of the " h am" work is done on detector 
alone. 

The transmitter is a 5-watt set using the 
IDH circuit. This set is one of the few 5-
watt sets w hich have been heard in New 
Zealand. 

Us ing 500 vo lts on the plate through a 

NEWS OF THE AMAT E UR 
OPERAT OR 

6BBV has moved to 1511 Yz No. Common
wea lth , Ho llywood, Ca li f.; 100 watts · on 40 
and 80 meters ; glad to qsr; pse qs l. 

6BPQ, M . O. Smith, 504Yz N. Adams, 
Glendale, Ca lif., wants qs l's. 

5CU has been issued to R. H . Robinson, 
412 Park Place, Ponca City, Okla, 200 watts 
self-rectified C. \-V., wi ll qsr . 

5ZAV a nd 5AIU, Lee Moffatt, Jr., and Dan 
Howard, 824 So. E lm, Norman, Ok la ., are 
again on the air on 80 meters . 

Radio Station 6BBQ. 

20-jar r ectifier and 7% volts on the filament, 
the set radiates only one ampere at most 
times. The radiation at this station does 
not hind er the DX or worry the operator. 
The DX of the station on 5 watts is 27 
states, a II districts, Yukon, Canada, and 
heard twice in New Zeal and. 

A 50-watter ha s just been completed, but 
is not shown in the picture. The entire sta
tion is hom e-ma de and is ho used in a special 
built 12xIS-ft. shack. This is an O. R . S. 
station and the operator is the city manager 
for the A. R. R. L. 

Phone is also used at times on the5-watter 
and 500 miles is an easy occurrence . 

The antenna is 60 .t. high and SO ft. long, 
being an inverted L, and th e lead comes right 
down t@ the shack. This station is equipped 
with a wave mete r calibrated with a Gen
eral Radio wave meter. A check on waves 
as near as possible is always g ladly given. 

Novem ber OX At 6XAO-6ZW 
Stations workeel: I axa, 2kk, 2rk, 2cxy, 

2acs, 2cy'l , 2cqo, 2ach, 2ccu, 3hg, 3ckl, 31g, 
3cdu, Skr, Sakq. 60a (Honolulu ), 70k, 7dcl, 
7ao, 7ku. 8afn, 8mc (works me from Roch
ester, N. Y., wi ' h one 5-watt tllhe-FB!) , 
8doo, 8aly, 8hen. 8boe, 8ced, 8bzf, 8dki, 8sf, 
8chp, 8e1oi, 8e1ga, 8boe, 8cwu, 8d aa, 8ay, 
8cse, 8axf, 8ckm, 8c1al, 8hch, 8anb, 8bqf, 
8bau, 8c1fm. 8sfo. 8bzf, 8bdu, 8aly, 8cbp, 
9lz, 9cjm, 9dhg, geky, 9rc, 9ws, 9afp, 9aid, 
9aim, geam, 9e1 j n, 9awg, 9dau, 9ro, 9bre, 
9cjm, 9elhg, 9cy. 

Stations reporting: lacd, Ibtt, Ibe, 21e, 
2epa, 2fc, Z(,,(I1. Zags, 3dq, 3ke, 3bjm, 8bgn, 
8cip, 9hp. 9ahi, 9diq. 

Major Molt is transmitting ICW on 60 
meters w ith one \-V. E. 250 watt tube putting 
6 amps. into a 43-ft. 4-wire vertical cage 
aerial as we ll as with one 500-watt trans
mitter on 168 meters. A 3 kw. tube will be 
on the air soon on low waves. His st at ion 
will be silent during January a nd part of 
February while he is fishing in F lorida. 

2HE has been assigned to M. Luptem, 365 
New York Ave., Brooklyn, N. Y. 

8BFG is Edward Roberts, Skaneaties, 
N. Y. 

6BCH, Vernon L. Harvey, h as moved to 
1140 So. San Joaquin St., Stockton, Calif., 10 
watts C. W., 1 C. W. and phone; pse qsl. 

6CM h as been re-issued to the San Di ego 
High School, San Diego, Ca lif. , formerly 
6AWQ; schedule Mon. and Wed. nights, 
5, 10 , 20, 50, 100 wa tts, 1 C. W ., C. \V. 
and phone; g lad to qsr and will qsl. 

6BSC ha s been reassigned to C. E. Gulick, 
R. D. No. 3, Orange, Calif. 

8ZE-8GX (6A WP) is on 78 meters with 
50 watts in Meissner Ci rcuit and would ap
preciate reports on signals. \-Vill be g lad to 
QSE to all stations on receipt of their station 
carel . All cards answered. 

The following calls were heard on the 
75-80 meter hand and on ahollt 85 mete ,'s 
at the localiti es indicated. Further details 
will be furnished amateurs listed who write 
the editor. 

November 3-4, near Yokohama, Japan, 
alls 3bq. nz Za('. nz -Iaa. nz -Iak. 6aao, 6"bc, 
6agk, 6ahp, 6arh, 6b'll , 6cgo, 61j, 60f, 7fd. 

November 10-11, at Kobe, Japan, nz 2ac, 
nz +aa, nz 4ag, 6agk, 6apw. 

Novemher· lZ, in the Inl and Sea, near 
Moji, Japan, aus 2cm, aus 3bq, nz 4aa, nz 
4ag. nz 4ak, 6age, 6ahp, 6hrlt. 6cej , 6cto. 

Novemher 14, in the Yellow Sea, near 
Dairen, Korea, aus 2yg, nz 2ac, nz 4aa, nz 
4ak, 6akz, 6a wt, 6bcp, 6bql, 6cgo, 6zp. 

6CGW worked New Zealand station 
Z+AA and reported 4AA's signals fairly 
strong and steady. 

A number of west coast stat ions have 
worked New Zea land stations with fair 
regu larity. The most reliab le New Zealand 
sta t ions a re 2AC, 2AK, 4AA, 4AK and 4AG. 
Each of these stations h as been reported 

Continued 0" page 76 
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lly A lbcl' t E. Sende l I , .J I'., :!a C; uo ley P'ace, 
.'Iollnt \ ' cl"u un, ~ . " . 

1aur, 1awq. 1bj f. 1btt. 1bub, 1kx. 1yd. 
3bfe, 3ckl. 4bl, 4bq. 4ft, 4hs, 4io, 4ku, 41y, 
4m i, 40a. 4pi, 41'1', 4sa, 4xe. 4xx . aagl, 5ags, 
5ajh, 5alz, 5dw, 5gk, 5h l. 5jh, 5m i. 50h, 
5ph. 5q h, 5tq. 5ua. 5uk . 5wy, 5xv, 6age, 
6a pw. 6bez, 6bjx . 6blw. 6bl'a. 6bur, 6eei, 6ajf 
6cej, Gegu. 6egw, 6eng, 6fy. 61j. 61v. iabb, 
7eu. 7gl'. 7ij , 8aaj. ~abn, ~ade , 8aey, Safn, 
Safs. Saft, &ajd. Sajf. 8ajn, Sa lf, Saly. Sapt, 
Sal'n, Sa l' o. ha ru . 8aslj. Satp. Satz, 8aub, 
Sah. 8axn . Sayy. 8baj. 8ba u. Sbee, Sbep, Sbda, 
8bdk, 8bdw, ~be n , Sbhj, 8bhu. 8bl< h . SbioTI, 
8bm i, Sbnh. Sbn i. Sboe: 8boo, Sboy. hbp. 
9bpa, Sbp l, Sbpv. SbljP. Sbql'. Sb ,·c, 8bst, 
Sb lf. 8btu. 8bvl', 81..oxh. Sbyn. 8bzf. Sobm. Seei, 
Seed. Sceo, See p, Sees, 8e1<0. 8e lu. Semi, 
Scoj, Sese, 8esn. Se ta. 8eyi, 8cyt, 8czy. 8dal, 
8dat, ~ded , 8dfm. 8dfo, 8dga, 8dgp. 8dha, 
Sdhd. 8d h w. 8div, 8djp, 8dld. Sdmf. 8dn E, 
Sdnl<. 8dpk. ~dp n, ~dpy. hd'lv. Sdse, 8eb, 
8ef, Sfs, hjq, 8jz. SOl', Spu. Spz. 81'j , Srv. Ssf, 
Ssy, Stl. Stw, ~ut. 8ve. Svy. 8X8. Szf. Szy, 
Szz, 9aud. 9aal. 9aau. 9aav, 9abf, 9aei, 
9ado. 9afu, 9afy. 9agl. 9ahj. 9ahq. 9aio, 
9a nd. 9aor. 9apg, 9apy, 9ars. 9ato, 9auy, 
9:lvb, 9axh, 9axl, 9bau. 9bb!" 9bb1', 
9bbw. 9beb. 9bed, 9bdq. 9beg. 9bft, 9bie, 
9biq. 9b iu . 9bjp, 9bkj. 9b lg. Sbm. 9bme 
9bmf, 9bm h, 9bml" 9bna, 9bnk. 9bpm. 9b,·x, 
9b so, 9bsp. 9bvz, 9bwp. 9bwv. 9ca. 9cap, 
9ca ll, geem. geex. geee. gee k. geep, geEs, 
gegn. 9cg ,·, geh x, gei i, geje, gekl. 9clq. ge lx, 
gemc, 9cp, gel'o, gelr, ge"x. 9dae. 9dbj, 
9del. gelfz, 9dhl, 9djg. ndlj, 9dlw, 9c1no, 
geloa, 9dpl. 9dpr. 9dqu. 9duj. 9dwx, 9dwz, 
9dxn. 9dyy, geby. gedb, gedh. geE. 9etz, 
geji, gejx, gejy. gek, ge l,y. 9 la, gelb. ge ly, 
gem . 9hk , 91z, 9ip, 9mn. 9my . 9ny, 90a, 9qi, 
9rt. 9tw, 9ut, 9vc, 9vz, 9"i. 9"m, ~ xw, 9yb 
9zb, 9zt. 

Canadians: 2am, 2ax, 2be. 2eg. 2fj, 2hv, 
3aa, 3ad. 3gv, 3h e. 31y, 3xi. 3zl. 9bb. 

CO lllm e rcial: nfv. 
A II heard on 1-step A u(jio. us'ng 80-ft. 

indoor ant~nna. 

StntiOJ1S " 'ul'ked at 2 CN I{. 2:iC) 'Vest lOAtll 
St., Nt",,- \ ork C ity 

4ab. 4g·f. 4jr. 4ft. 4qw. 5gj, 5tj, 5xa, 8bsu, 
S1't, Svq, Saaj, 8apn, 8bbf, Shp, 8btp, Sdgp, 
Sanf, Snmp. Sbv l', 8ap t, Sql', Swz, Samq. 
Sdpj. Sdqf. Scmt. Scpy. 8bgn, SI{ u, Sbdw, 
Sejp. Sx be. Sr \, . Sben. Sce i. SamQ, 8c1c,', 
ge [z, 9aue, 9aud. 9ce\'. 9blf. 9bwp. 9a rj , 
9az". 9bnk. 9dxy. gep. 9bbj, 9ahq . 9d el , 9hp, 
9kq, 9"I<n. 91w. 9drs. 9dpe, geji. 9ahy, 9hr, 
9a ic. 9bay . 9ve. 9el i". 9coi. geve. geeb, 
ge je. 9elug. ~bwz. 9cen, 9biq. 

\Vill be glad to QSR card s to those who 
des ire. 

.J\t 2'Y7.. (;:;4 East 2:~ rd St .• Hrooklyn, :v. Y. 
4ai, ~bq, 4bx, 4eh. 4fs. 4ft. (4hr). (4 jr), 

4kl<. 4mi. 40a, (~\1d), 4qf. 4rf. 41'1'. 4,·u, 
4si. (4tjl, 4"e. 5al. 5fv, !lin. 5jf, (51<a), 
5mi. fip h, (!iqh), 5tn. fiuk, 5xa. (5aall), 
5acm. 5:'-lex, 5ail', 5a lj. ~aq r . 5xat, 5za i. 5zns, 
6g-t. (r.gul. fijp. Glv. fir n. naab. naao. 6nelt, 
6ag-k. r.:1vj. 6awt, nbjj. 6bl<a. Gbur, 6buy, 
GcF7.. f)cg's, flc g \v. fieh x. 6cqe. 6cI"x, Beto , 
6XAd. igq. iZlI. 9ab. 9bk. gea, 9pp. 9bn, 
(9hp). ~ii. (9kq). 91b. (9me). 9ny, 9\1b, 
91'1. 9vc. (9" i ). 9z\V. (9and)' 9aaw, 9acl, 
9aelp. (~afi). 9afy. (9 a h e), 9aod, 9aor. 9aps, 
9a· ·s. gatt. 9a Ul·. 9a vb. 9AWS, 9axt, 9AXX, 
(9hbj). 9bed. 9hdw. (9beg- ), 9bC'z, 9bga, 
9hhf. 9bhy. (9bh,,). 9bie. 9big, 9b ji. 9hmh, 
9bmy, (9bna). 9bnk. 9bob. 9bpo. 9bud, 
9bva. 9bxg. geaa. geap. (gebz). geei. 9cej, 
gee b. ge~·n . gehel. 9cii. geje, ge1 Q, (genb) , 
(geto, (getl'). geuc. geuh . geur, (gevs), 
9cyk. ~ezl. ~elbh . 9de!. 9dfg. 9dfQ, 9elfv, 
9dqu . geltk. 9eltt. (9c'1vi). (9dwx). (9C\\Vz), 
(9c'1xn), geak. geba. geeh, (g e fz) . Sehi, gehy, 
geib. (9 pji), (gejy). geky. geld. 

CanAda : 1 Pi. 2au, 2"a. 2bn, 2cg. 2fo, 
3bi. (~kg). (~ I y). 3wg. (3xi), tSz,b). 

Eng-land: 20d. 
l CW: (e301\. Skx, 8rv, (8tj), (8tr), 8apt, 

(8ars>. (Sbhj). Sdat, 9aaw. (neg), 1ht. 
~park: (ls;). lazt. (8tj). (9gx-?) 9zw. 
Phone: (neg). Saee. Safu . 8bit. 
Special CW: fje. nkf, (nfv). (ncg). 

Continued on page 46 
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FROM THE 

Supplementing the General Description 
of the Grebe Synchrophase Receiver, pub
li shed in October RADIO, special interest 
attaches to the means whereby its extreme 
selectivity and stability of operation are at
tained. The tuned r. f. amplification is se-

cured with Binocular coi ls in combinations 
with S.-L.-F. (straight line frequency ) con
densers. Each of these new inductance units 
is composed of two solenoida l coils mounted 
close ly together with their axes parallel and 
their two windings connected so that their 
electro magnetic fi elds are opposing and 
thus neutralizing one another. They may 
be mounted in almost a ny re lative position 
and will not pick up external magnetic fi eld s. 
Thus the set operates sa tisfactorily with a 
loop or close to a powerful radioca st station. 
The condenser plates are shaped in accord
ance with a formula involving hyperbolic 
sp irals so as to give an equa l spacing (Iy,( 
divisions of the d ial ) fo r each 10 kilowatts. 
Any change in dia l setting is proportional to 
frequency rather than capacity and a ll set
tings are a like for an)lo s ~a tion. T hi s avoids 
any crowd ing of the short wave stations on 
the lower portion of the d ial. The' set a lso 
has a new method of vo lume control, giving 
six g radual variations and permitting of the 
most desirab le ratio of radio to a udio am
plification. All dials operate horizonta lly, 
projecting through escutcheo '1s in , I' e nan e !. 
Prof. Jansky has been asked to discuss the 
characteristics of the binocular evil in the 
next a rtide in his ser ies on radio frequency 
amp li fiers. 

The Caldwell Radio Socket employs a 
new method of g ripping the prongs from the 

side in a hold-tight grip, eliminating any 
pushing up of the tube. The spring~clips are 
of phosphor bronze and . the socket of molded 
bakelite. 
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The Mar-Co Air Di-electric Balancing 
Condenser is designed to neutralize tube 
capacity in radio frequency circuits or for 
other purposes when a small adjustable 
ca pacity is required. Settings are easily 
made a nd will remain perman ent if de-

~ired . It is arranged for panel mounting 
through one 5-16 in. hole. 

The Sangamo radio ampere-hour meter 
gi ves an accurate visual indication of the 
true condition of a storage battery in em
pere-ho urs of discharge. It has a movable 
red pointer which may be set at the point 
w here the battery shou ld be rech a rged, 
which should be done when the indicating 
hand showing discharge approaches it. A 

contact is provided at the full point which 
may be connected to a light or bell to indi
cate when the battery is fully charged or to 
a small circuit breaker for automatically 
terminating the charge. It thus dispenses 
with the need for a hydrometer or volt
meter. 

RADIO FOR JANUARY, 1925 

FACTURERS 

The Allen-Bradley Radiostat is a 
graphite disc compressor rheostat for use in 
the primary side of the supply transformer 
for transmitters of 500 watt capacity or less. 
It is intended to do away with the objection 

Radiostat-for Transmitters of 500 watts 
capacity and 1~5. 

ca used by the displacement of the center tap 
when a rheostat is used in the transformer 
secondary. For transmitting sets of 10 watts 
or less the Bradleystat Type E-210 is recom
mended for this purpose. 

The Paramount Loop is a spider-web 
wound wi :h silk over phosphor-bronze wire 
a nd mounted on a bakelite frame. It is 

claimed to have extremely low dielectric 
losses a nd exceptiona l directional effect. It 
is 15 in. h igh. 

The Erla "Cirkit" Kit provides all neces
sary parts, together with a drilled and en
graved panel, a complete set of blue-prints 
and directions for building a three-tube 

duo-reflex receiver. The parts include 
screws, nuts, wire and solderless connections 
so that pliers and screwdriver are the only 
tools required. A similar kit is ,made' for 
a one-tube set. 



Low losses 
and amplification 

go hand in hand 

Acme A-2 

Audio Freqllency T ransformer 

Acm e R-2, 3, 4 

Radio Freq uency Tran sf orm er 

Acme .0005 M. F . 

Low Loss Condenser 

T HE energy that your antenna or loop re
ceives is at best only a little. Every bit of 

th:s energy you can save is the same as ampli
ficat ion. No matter what the circuit, you must 
.have both low losses and amplification so that 
your loud-speaker can reproduce the distant 

stations loud and clear. 

Acme Apparatus insures low losses, and amplifi
cation without distortion, for any circuit. 

To get low losses, just replace your present con
denser w ith a new Acme "lowest loss" condenser, 
and to get amplification without distor tion, use 

Acme Transformers. Then you will get ten times 
the fun tuning in distant stations. You will get 
everything on a loud-speaker so that a whole 

roomful of people can hear and you will be able 

to enjoy all year 'round radio. 

Send 10 cents for 36-page book, "Amplification 
without Distortion," containing many diagrams 

and helpful hints on how to get the mos! out of 
Radio. 

ACME APPARATUS CO. 

Dept. 85 Cambridge, Mass. 

ACM.E -for amplification 
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Which would 
This 

1 • 

.. WITHOUT ACCESSORIES" 

Radio in5trument 
Antenna wire 
Connection wires 
Clips 
Lightning arrester 
Insulator" 

LOlld sPeaker 
Window lead in 
Mechanic's labor 
Storage battery 
"B" batteries 
Tubes 

Your time 

Ground clamp 
Antenna spring 
Hammer 
Nails 
Screws 
Staples 

Separate price for each of these items. 

What "complete self.- contained" 

IT is the best of fun, we admit, to hook up a 
radio set, to string your an tenna from tree to 

house, to connect your ground wire - at least it 
is fun if you are mechanically minded. 

If, however, you want principally to use a radio 
set there are two things of primary importance
first, that its tone quality shall be absolutely pure, 
non~metallic and accurate; secondly, that it shall 

be as little fuss and bother to you as is humanly 
possible. This means De Forest D~12 Radiophone 

. - the leader in the field - bearing the imprint of 
Dr. Lee De Forest, the man whose great invention 
paved the way to radio broadcasting. 

As to tone - it is impossible to describe the 
clean and natural tone quality which this instru
ment gives. You simply must hear it and judge 

DE FOREST RADIOPHONE 
REG. us. PAT. OFF. Rf;G.U.S.PAT.OFF. 

Tell them that you saw it in RADIO 



you choose? 
DE FOREST D·12 RADIOPHONE 

Complete in one unit. with everything necessary to use it ") 
immediate ly - all at the o ne initial co st. I 

Prices acco rding co cabinet fini sh and batteries. I 
With dry batteries • 

In Fahrikoid cabinet • • . . . • • $161.20}- ___ _ 
In Mahogany cabinet • . • • . . 176.20 I or this 

With storage batteries 
In F abrikoid cabinet • • • •• $180.00 ) 
In Maho gany cabinet . . . . . 195.00 

means as in De Forest 
for yourself. And as for convenience, remem~ 
ber these important things: it is self~contained 
and complete in one unit-usable within five 
minutes after it enters your home-easily movable 
from room to room because it does not need to 
be attached to either antenna or ground. 

When you find the De Forest agent in your 

DE FOREST RADIO COMPANY, JERSEY CITY, N. J. 

vicinity you find a man who knows radio-a man 
who has given us his word that he will see that 
every instrument he sells is thoroughly inspected 
and properl y serviced after the sale. 

Avail yourself of his help. He desires, as we do, 
that you should get the fullest enjoyment and 
satisfaction from your instrument. 

Also makers of De Forest Tubes, TIu! " Magic Lamp" of Radio 

DE FOREST RADIOPHONE 
REG. u.s. PAT. OFF. REG. U.S. PAT. OFF. 
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EIS EMANN
1 

BLBCTR-.I C.AL BQUIPMBNT 

Choose Wisely~ 

SPECIFICATIONS 

Circuit: Tw() st:t,ccs o f ~lI ncd 
r:ld in frcquc ncy :.IlIlpl i[ica r ;011, 
detecror ;tIld two sra ec: s of 
:llllli ,l(rCquCncy :Imp' ific;t[ ion. 
NO '1·osc illatj ng. Non-radi 
:n ing. Asratic rr:tns(ormcr" 
lI sed to minimize multi :!! 
i llduc[ion. 

Tllhn: ri ve ;11 all. .fads 
provided for eidler five or 
futlr Ulbc u{,erariol1. 

/J 'lIftrin : Eit her s torage Ot 

dry·ce lls . 

(.I"'I.J.' CwuI'lc re sct suppl ied 
lor " 1\" aut! "IJ" b:t rlcrics. 

I V ,Wtl ItII,r.r/u: :LOO II) 600 l11e
leI'S , wi dl un iform cfJi t' iclI{;Y 
of rcc.:cpt ioll • . 

A~riIl J : 7) to 11.5 fca. s illglc 

]',mel : AluminulIl, wit h 
al l r:lrr i l'c c.:rY" ':l 1 hl:!c!.: filli!>h. 
J\ ,'CI ft:<.. c body Ctpac il Y 
sh ield. . 
lJi,,f1: Sunken d c: sil~l1. Slwl'ed 
ro Ijc rhe haml :rml p Cl' mi t :1 
lIallira l jlo!J i riulI i ll (a Ilin,t.(. 

J~beo.r/(If.1: Adequate rtS isr.lllcc 
ftlr ,III SI:ll ldanl base O}I IlI IICI· 

, ;;1/ luhes . 

l.olllll!1Jttr.r: Sj ll~le be.,r i:" '. 
low ic:d.:.age I o:.~c:.. 

Stlc/UI.1 : $uspcmlc\1 on cu~hioll 
~pril lgs w !IH:h absorb vibr.!· 
[l OllS. 

C:lhi1w: M:dlOgany, with d is· 
ti llcc ive lines and hig h fillJ~h. 
A mplc: Sp:ICC provided {m" E" 
b,llIcric:s. 

Price, Without T u bes 
and Batteries, $125.00 

I N selecting a broadcast receiver, it is 
well to distinguish between essen

tial and non-essential considerations. 

The circuit is important , insofar as it 
affects performance, but the mysteri
ous trick names now so much in 
vogue are not. 

Type 6-D combines the only three 
things that constitute true value
effici ent performance, attractive ap
pearance and fair price. 

Speech and music are reproduced with
out dis tortion. Far distant stations 
are received with generous volume. 
The selecti vi ty is extraordin ary - even 
powerful, local broadcasting stations 
'tune sharply . The 6-D is non-oscil
lating and non-radiating, with Ull

varying reception efficiency at high 
and low frequencies. 

In appearance, the 6-D 1S strikingly 
attractive - a h andsome mahogany 
cabinet , symmetrical panel layout 
and perf~ct1 y proportioned interior 
constructlOn . 

Be sure to examine the Type 6-D Re
cei ver before you make a final selection. 

For Sale by 
Reliable D ealers 

. CORPORATION 
General Offices : 165 Broadvvay. ".J ev..r York. 

OE.-r Il... 0 I T SA. N F- P-~N CISCO CHICAC. · O 

Tell them that you saw it in RADIO 

COllti l/ll ed from page 41 
D y GIlVI', GIlNIl, C .. res. Calif. 

1a bd, 4cy, 5anlt:: , iJ al"u. tJ u:t, .,w i, 7abb, 
7abf. (7acO. (7arb), ,ailS, 7a l<k, (7alk), 
(7ax), 7bj. 7de , 7df, 7fb. ,[d. Hm. 7gr, 7gv, 
, if. i iSt ('kUI, I Ill}) . ling), 'nx, 'qc, 7qd. 
i'qn. i s b . 7un . (iUI·), hck . Sl{c. 9aau, 9ao i , 
9blg, ~caa. 9c ld, ~crg, 9cft, 9cro, 9bq, 9 n v . 

Ca n Hd ian: ("ba), 5gg·. 
M e x ica n: bx. 
Fone: 7ah s. 7a f. 

B y ft .\ L. V. i\ I:uu .. ·dn. ('nllf. 
( l aac), lbhm , Iboa. l u ~d. I bv p , (lcmp), 

(ll, c) . ( I p ll . ( I py). I sf, I gv. I xz, ( 2aay), 
2h go . (2b"h). 1211qu ). ~ b rb . 2cvj. (2cvu), 
2cz<]. 2cz. 21,u. 2yg. Ihvb) . 2xg, 2xq , (3al x), 
3adp. ~a d'l . 3a pv. I ~" uv) . 3 hd t>. 3bhv, 3bwj, 
3cd g . 3chg. 30g. ( 30q). 1aul;?, (1 c i), 4di, 
)du. (4i,,). 4 1; u. 40a. 4pi. Ipk, 4sb, 4sa, 
4 s i. 4 tj . 4 xe. 5ac. Gag. ::laec, fiaeQ, 5aex. 
t5afu>, SHf n. fia dh . ~lag- 1. :lagon (5agq) . 
:;a hd. ( 5aijl, 5<1 iu . (fiaj h >. najj. ;Iajt. 5aju, 
(fiamg'), 5a lnw, ;,apg. 5alls. ( 5a k), 5cn, 
:IcP . f.dw. r.{,w. rlgu. (5hlL fl in t (njf), 5 11, 
;; 11I . iilh. omi. (fim,,). (5nw). 50<]. 50t, 5ph , 
faqyl. 5~ e. (5uk., 5 uw . 5vj , 5xa. 57-a. 6als, 
xa ll. ISad a). ~a l y . Sawj. IShau). 8 baa, 
xbe n. I 8 hpa), ~ boq. ~c mi. 8c hp . (Scva), 
Sc"y. 8cy i. (SeJH e) . Sda l. 8d gp. 8dun, Sgz. 
Sjq. Shq r. (Stll. ( Spll. ~ u p. ' I;k , ~ ve, 8vq, 
~\·u . 8 wo. Sbxh. "9's ? tot) m a ni. " 

Can a dian: 12ftx). (3a ec), 3\\' u, 3wv, 4io. 
(4fv). 4c l. ;;c n. !las. 5ha. figu. 

l\' e w Z e al a nd: 4aa. 4ag. 4al<, 2ac. 
Austra li a n : 3bq . • 
A Ii ca li s hrd on 1 h g f tunpr e s I audio. 

Moslly o n 75 to 86 m e t e r band. 

{"' :lIls 1I."ul'(l n.·lu\\' 100 "."ft"'rs 
By HUI ; li t~X :t .\liB. r.. fi, \Jat'ultolny, 

441:' ~. Orillilt I.u,,", .\n~· 4·1t·""'. "nlff. 
lhg·c. I cak . Ik c. l ow. II ,>, ~aay. 2an a. 

2bpd . 2brb. 2p d . ~ bhv. kdg- . 3hg. 3 bp, 3xi. 
Hj. 4to. h e. 5 ac l. 5adl1. 5agj. 5ajh. 5ame, 
!ie \v. !ljf. 5o t. Sov. [I ph , fl:-:d . ~ hR U, 8cw i. 
Sd s j . ~d l. ~sd. 8\'1, ~ a"d. ~hji. 9ccx. 9cee. 
9c ft. 9cjs. 9ct ,·. 9ddp. 9d<,d. 9el'l u . 9dxy, gefy. 
~e llt. ~I,bg. 9cjc. 9ap, 9bm . 9hw, 9x i, 9xw, 
~za . 9"d. 

M ex ica n: lb. 

lIy Robert AIIII<hnry. Hf'I.X. :H7' N. Friend .. 
A , · t' .. " ·hit tI,·,.. ell Ii f , 

l abf, (lal'e), Il)i <'. Ikc. lm o. lpl , 1 xz, 
2aay, (2hrbl. 2cv u . 2dn , 2ud. 2x <]. 3ad g. 
~ ajd . 3a l x. ~bd o. 3bo f. 4jr. 4qf, 1rr, H j. 
Hq, 4a fn, 5agj. 5a ij , 5aiu . 5ajj . 5ame, 5dw. 
:Iek. 5j f. 5 1u . 50 t. 50x. 5 1'S, 5sd. 5se, 5uj, 
ii uk, hcy, 7afo. 7ajy. 7akk. 7cw . ifj. (7gb), 
17gq), 7ij, 7j<]. 71,u, 71y jot, 7qd. 7rk, 7ss, 
,to . 7zg. 8ada, SalP. (Sbau I . Sbxh. ( 8cyi ). 
~ c l{o, 8gz. Sj'l. Sjt, 8p l. Sxb, 9aci, (9axx) , 
'Ibcj. 9bxh. 9bji. 9bu l; . ~c" e. 9ci i. 9cj c. 9cj s, 
~cpm . 9ct r. 9d, ·d . 9d l<v. 9dyy, gee l. (g e fz) , 
geg h , (g e ht). gel<y, (ge lb ), 9xbg, 9bm, 9 j y . 
9 mn . 9 nv. 9 n y. 9xe, 9xi, 9zt. kdka, Ilkf. 

anad ian : 5a n, 50 n. 
If u hv hrd m e don't b e bashful with 

t h a t qs l. 

At !'ili e , PI: .. l1u·mi ...... Ln • 
. 1dd. (l ez l. l s f, lte, l a ll e , lxw, bav, (2fk). 
2any. (2aoy), 2bq b. 2cvj . 2cvu, (~cf), 31g, 
~agf, 3au v. 3hdo , 3b uy 3by". (3cdn), 3xx. 
~xav. 4ai. 4hx, 4db. 4dt. 4dx. 4ik - phon e, 
4 io . 4kl<. 4pd. 4qf. 4sa. 4u a . 4111' . (fiilp) , 
(5 h y). ( 51, a), (5nw) . (5 tb) , (5 uv ), (5yd), 
15alt) , (5aom). (5a pml . l fia rll , (5asj) , 
t5,!)l1i, (Gjpl. 6vc. r:aao. Ga lu. fiapw, 6bjj, 
·b n ,. 6bu ,·. r.ca e , 6c<' k , 6cgo. 6cgw, (6crx). 
16daa), 8eb, Re I', 8es. Shy. 8tt. 8vq. 8yn. 
~yx. Sah m . ~ae y, ( Saf<])' Sa ig. 8a jn. (8al w) , 
~" nm. Sap ". Rapt. Sap\\, . Sart, Sa u a , (Sbda), 
, ~ hrl\V) . ~ hn1;:t . ~hnc . ~h··c . (~h~r f) . ( Scb:x). 
(8cj p), 8cko. Scmi , Scta. ( 8cvm). ( 8cvp ). 
Scwc. 8cx m, Scyi, ( Sdai). ( 8dbm), Sdbo. 
SeJ c r, 8de m . 8dgo. 8dnd 8dn h. Sdoo. 8dqk. 
(Rdse), 9ca . (g e p ), (9 j111. 9ny. 90a, 9tg. 
9yc. 9zd . 9z t . 9aau. ~ac t. (9ad<]) , 9afu. 
9agz, 9ah<] . (9a im). 9a kd. (9 a l a) , 9aob. 
(9a p e), (9arf) . 9a rk . 9asz. 9att. (9ayd). 
9baz, 9beh. 9bga. (9bjp). 9bkj, (9bl,z). 
9boa, (9bpn), (9bx i ), (9bzd). (9ccd) . 
(9ckb), (9ctf), (9cyl), (9 d yt), (geji) , wwv, 
wg h. 

Canadian: 3ad , ( 3wv), (4cr), (4dq) . 
C uba n: ( 2by) . 
M ex ican: lb, If , 15. (9a). 

By (HiS, 1224 i\1 1I,· i" St .. Rel'keley, Calif. 
(7'O-i";o m e ters) 

1aza. 1 bkq, I c mp. 1st. 1xav. 2ac. 2adp. 
2an a . 2 brb. 2gh . 2od. 3bta. 3cdg. 4qf. 4rr . 
4uk, 5a.fn. 5ai l. 5aj h , 5ajj. 5ajt, 5aju, 5am e. 
5ap g, 5ce , 5hl. 5m i. 50q, 50x, 5p h, 7afo. 
7abb, 7 a hi , 7ahs. 7aj y . 7a l{ y , 7cw, 7gb . 
7gk. 7 gT, 7no. 7qd, 7rk , 7un, 8aey. Sbuk. 
8 bwl . Sbyn, 8d h w, Sgz. 8 up. 8ve, 8zar, 8z),. 
9aod. 9a p , 9bmk. 9b m x, 9c ft , 9aau , gci i. 
9cjc, 9cj s . 9cju. 9cjy, 9c lq, 9cov, 9cy k , 9dh y. 
9d<]u, 9dvp. 9dyt. gefh , g e gu, g e ht, gekf. 
~mb, 9 n v, 9qi, 9x i, 9xw (fon e) , 9zk, 9z t. 
9cft, gem. 

Can a di a n: 4cr. 4io, 5an , 5cn. 
NKF. N SE. NEftK. Cards apprec iate d 

and answered promptly. 
Conl ;l1u ed (HI page 91 



"All that could ever be desired 
in the way of satisfactory 
radio reception" 

C' For Best Results, Be Sure You Get 
The BALDWIN-PACIFIC 

45,000 
CYCLE 

SUPER-KIT 
$1 5.00 

Thousands Now Know This 
to be the Greatest Radio 

Value Ever Offered 

Complete Super-Heterodyne Re-
ceiver May Be Built for $45.00 

A remarkable value, made possi
ble through hu ge quantity pro
duction. Build yow' own Super
H eterodYlle, or have your dealer 
build it fo 'r ym£. Rebu ild or con
vert you r old set to a modern and 
advanced type Super-Heterodyne:, 
All other pa rts requ ired are stand
a rd, Hook-up print w it h com plet e 
and s im ple in struction s packed 
with eac h "Pacific Quintet" kit. 
Foresight and Advanced Engi
neering Efficiency now bring the 
latest and most popular develop
ments within a price range to suit 
the average pocket-book. 

Approved by L eadi llg D raier,: Jobb er, 
{Iud I )lIal1i1lac/llfers EverY7.u /t erc 

PAC'FIC 
RANGER 

$UPER'HET 
KIT 

Satisfaction 
Gun"ulltc(~d 

Finf" l v 
fin ished 

me ,'cha ndise 
bui lt for 

real work. 

"PoC"ifie Quintet" S UIJCr-Het 1<:lt 
Consi st ing of 1 Pac ific "Ranger" No, 
30 Osc ill ato r Co upl er, 3 Pacific 
"Ran ger" No, 25 Intermedi ate Fre
quency Tra nsfo rm ers and 1 Pac ific No, 
20 "Ranger" Filter Transformer. 

U.S.S.Maryland. 
Navy Yard Puget Sound Wash. 
23 September, 1924. 

The Baldwin-Paclflc Co. 
Pacir'ic Bu1lding. 
San Francisco,Callfornia. 

Gentl emen:-
In reply to your query of recent date as to the perr. 

-ormance of my "Pac1flc-Qu1ntet"equlpt, SUPER-HETERODYNE set,you 
are advlsed as follows. 

The set is very easily. tUned;and extremely quiet ln 
operatlon,desplte the fact that it is located in a room where 
even the furniture ls of metal,and on board a ship where all 
t he machinery ls electric drlven. 

As to its selectivity. I I ,find no difflculty Whatever in 
tun1ng out CKCK on 420 meters,and brlnglng in KfO on 42} meters. 
Or ln tuning out KFHR on 283 meters,and tuning ln KFSG on 278. 
This without any lnterference whatever,and without employing the 
directive qualities of the loop. 

The following statlons were received ort loud speaker 
with this s et during the past week,Sept 14 to 22. 

KFHR KPO, KFAE 
KGO KFKX KFSG 
KTW KFQJ\ CFDC 
KFPT KMO CNRC 
KGB KDKA CNRW 
WFAA CFAC CFQC 
KGI'i KHQ KFBL 
WOAW KFI CKCD 
KLX KHJ CKCK. 

While not an authority on radl0. sets 1n general,or t he 
SUPER-HETERODYNE in partlcular,lt ls my bellef that this circult , 
employing your I Pacific-Quintet"klt ln lts constructlon,wlll 
bring to the reasonable individual, all that could ever be desired 
in the way of satisfactory radio receptlon. 

t;;;;:s:;;oure. 

Lleut C.H.Forth.U.S.Navy. 
'l'he above letter is an exampl e of many r ece ived certify ing to the superior 

effici ency and marvelous performance of th e "Pacifi c Quintet" Super-Kit. 

Baldwin -Pacific & Company 
Pacific Building 

I,os Angelcs 
4!l2 1\1. I"lnrris 

DMg. 

]Jcln'c-r 
:111 IO tt, 'cdge 

Dldg'. 

San Francisco 
C llicng'o 

53 'v. Jackson 
Dlvd. 

N c'\v Orlc:llls 
'Vhilncy Central 

lluiJding: 

1\linnt.-oltolis TlldluJU1110lis D e troit St. LOllis 
1724 Olive St. 

C level:uHl 
20::; Zeller Dldg. 

Nc'\v Y ork 
220 Droad"?RY 

Philnd ell.hia 
llourse Dldg. 208 Do"'ton Ulk. 33G Uurgess Av. 4417 V,mcouvcr 
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Super-Ducon 
A Major Radio Invention 

A. C. Type 

$47.50 
D. C. Type 

$30.00 

The Super-Ducon is the most important and va luable 
radio invent ion of the year. It brings many advan
tages to the set owners. Upkeep expenses are cut. 
No more of the expense and fuss of installing "E" 
batteries. No more poor reception due to weak bat
teries, but 100% performance all the time! 

Ask your dealer for a copy of the 
16-page Super-Ducon Book le t 

Dubilier 
CONDENSER AND RADIO CORPORATION 

FREECATALOCFREE 
NEW COCKADAY 

4 CIRCUIT TUNER 
' VIT H H ES IS'I'.o\NCE 

C OUPLED '\~II'LIFIER 
It will be well worth your 
while to use the identical 
parts sp ecified by Mr. Cocl,a
(j a y without cha.nges OT" substi
tution of any kind. Comp le te 
pa.rts, including ddll ed panel 
a nd set of three full-sized blue 
pl·int~ . 

COMPLETE KIT, $54.75 
WHOLESALE RADIO SERVICE CO. 

Dept. R,-9 Church Street, N. Y. C. 

Subscribe to "RADlO"···$l.OO brings it for 6 Months 

Tell them that you saw it In RADIO 

THE JONAH OF JASMINE 
BJONES 

Continn ed froln pag' 23 

he had become a man, though still a shy 
and sensitive one. At last he stood in 
the rad io room w hich was to be his home 
wh ile the noisy steamer M ereed clanked 
her way from San-F ran to Seattle to 
San Pedro and back again, wi th lurches 
suggestive of a torpedoed ore-scow. J as
mine sighed as he regarded the out:of
date spark set before him, and the worse 
receiving panel which covered several 
square yards of area, or hard-rubber, he 
could not be sure, and huused nothing 
more formidable than a lot of unneces
sa ry coils of wi re and a fairly decent 
p'ece of galena. He sighed again, and 
then smi led as he thought of the neutro
dyne in his trunk. Sm iling, he addressed 
the bedraggled-looking parrot whose 
cage he had placed <In the operating 
table, and who had been his inseparable 
companion for the past two years. 

J asmine Bjones had bought Sweaty, at 
the presen t moment doing a very clever 
imitation of an e:ghty-year-oJd water
soaked fea ther duster, from a man who 
claimed to be a down-and-out radio op
erator. The man had told him how 
Sweaty had once saved hundreds of lives 
by shrieking "SOS" time after time 
into the mouthpiece of a ship's powerful 
radiophone, after she had been deserted 
by all hands, including the radio oper
ator. Such a brave bird, he had told 
Jasmine, would be invaluable if a man 
ever intended to go to sea. How Sweaty 
had managed to escape from the sinking 
ship he forgot to relate, but Jasmine 
never thought of that till a long time 
afterward. Now he turned and spoke 
to the bird gently, for he loved the 
fiend ish creature as a man can love only 
his best friend-his only friend. 

"Sweaty, old pal, life isn't going to be 
so bad after all, is it? Even if this ship 
is only a lumber boat not bound for joy
ous far corners of the earth. A radio 
operator at last-Gee, I was afraid it'd 
never come true, and I've always wanted 
it so badly- ~Thy, Sweaty, you lovely 
old reprobate, I believe you're seasick 
already, and the M ereed not yet out of 
sight of the Golden -Gate. Shame on 
you!" 

"Arr-rr-rk," said Sweaty. "Yah, it's 
terrible, terrible,-terrible!" A phrase 
that he had learned from the San Fran
cisco newsboys. 

J asmine fully agreed wiih him later 
when he, too, suffered from the same 
affliction. Between-times of losing his 
meals over the side and wishing he were 
dead he worked in the stuffy radio cabin 
getting what was alleged to be a radio 
set in working order. Every time he 
pressed the key of the high-power spark 
transmitter he either had to hunt for a 
new sensitive spot or find a new crystal. 
"This will never do," he told Sweaty. 
"Pretty soon there will be no more 

Conlitlued on page 50 
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Ultradyne Kit 
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I H..E.L.) i s ••• need on nil genuine 
Ultraformer s. 
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$30.00 
Send for :;12 IJtl~~;e illustrated 
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sembling and tuning the )}Iodel 
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PHENIX RADIO CORPORATION 
9 Beekman Street, New York City 
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AMERICAN~ 
BRAND Y 

CONDENSER 
IN 

CANADA 
$700 

~ .. [ 
With the 

WOI·m 
DI"ive 

Vernier 

One of the biggest cont ributing factors to the growing popular
ity of Radio recep tion is this fine tuning condense;'. 

Made w ith a g eared vernier having a ratio of 100 to 1, 
A merican Brand Condense rs assure th e successful operation of 
any set, ,especially when there is more than one broadcasting 
station in the a ir. For DX reception, American Brand Con
densers can't be su rpassed. 

A merica n Brand Conde nsers need only to be seen to prove 
their supe rior qualities. Ask your dea ler to show it to you and 
to g ive you a descr iptive folder . 

Wholesale Distr ibutors eve rywhere throughout the country 
a re prepared to fill de a ler 's orders. 
Note 10 D ealen: If yo ur jobber is out of stock, please write us. 

AMERICAN BRAND CORPORATION 
8 West Park Street NEWARK, N. J. 

Send $1.00 for a trial subscription to ' RADIO' for 
6 months, starting with the Feb. issue. 

"B" BATTERIES 
AN 

EVEREADY 
PRODUCT 

At St nntlnrd P rices 

43V. Bntterlcs, tnpped 
22lh V. Batterlcs, Nu , "y Type 
22 ¥.l V. Batteries, COlunleretai Type 

Latter hvo tYl.es eSJ.ecln lly ndnpted to 
CUllnlng b:ull nnd Radiotron Tubes. 

Postage PrctlUM Anywhere in U. S. 

ETS-HOKIN & GALVIN 
\Vlreles .. Engineer .. 

10 llissloll Street San Fran cisco 

so 

An 1. X. L. KAT WHISKER 
on your crystal s e t will bring in 
greater distance, clear e r r eception 
and louder signals. Solid go ld, will 
n ot cor r ode or oxidize. Ideal f or 
re fl ex. PRICE 25 CEN TS 

U. C. Battery & Electric Co. 
2158 University Ave., Berkeley, Cnl. 

Tell th e m that you saw it in RADIO 
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crystals, and th ere are no radio supply 
stores in the middle of the ocean." 

" I t's terrible," agreed the parrot , now 
hopping about gayly, the sea-sickness 
having been successfully conquered. J as
mine allowed him the freedom of the 
rad io room, and he had already formed 
a hab it of escaping from there to the 
bridge, and thence labo riously to the 
very top of the mainmast , where he 
wou ld preen himself in the sun while 
his frantic master looked everywhere for 
him. 

Finally J asmine gave the huge crystal 
panel up in despair-he was used to giv
ing things up by now, though the first 
touch of sea-sickness was gone bu t not 
forgotten-and hooked up the neutro
dyne. Then indeed was he in heaven. 
This was what he had dreamed of for 
years-the thrill of list..e ning to signals 
which he knew were coming to him over 
miles of clean, wind-swept ocean. Little 
ships, big ships; li t tle sets, big sets; high 
w histling tones like flutes, low roaring 
~10te~ like fog-horns- electricity wi ng
lllg Its way through the clean air to the 
wires w hich hung high above his head, 
and then down into the ears of himself 
the radio ope rato r of the good ship M er~ 
ced ! He could ha rdly believe t hat it 
was all true. Heaven! A nd then his 
heaven came tumbling down about his 
head . 

T he .crew of the Merced were pleas
ure-Iovmg men. In fact, they might be 
called ~il ar io~ s. If there was anyth ing 
they enjoyed It was a practical joke ; the 
cruder the better. Many were the de
cayed fish that they had placed in each 
other's bunks; many were the packets 
of chewing tobacco and ashes and worse 
that they had dropped into the soup of 
Wo Sin, the Chinese cook. They had 
concentr.ated thei r effo rts upon the soup 
because It was Wo Sin 's particular pride. 
They enjoyed his frantic rage, his tear
ful .pleadings to desist , his Oriental pro
fal11ty, and w hen finally he was w ise 
enough to feign indifference they let him 
alone, and abandoned their soup-spoiling 
for more amusing efforts. That had 
been on the previous voyage. 

Now there was a new man on the 
shi p, and the chuckling villains strove 
desperately to find some weak point in 
h:s armor upon w hich they might con
centrate, as they had upon Wo Sin's 
beloved soup. The men al ready resented 
the coolness with which ' "Sparks" 
treated them, keeping entirely aloof 
never cracking a smile. Thus they wer~ 
doubly joyful w hen they at last stum
bl ~d upon, or pounced upon, the weak 
POlllt for which they had been seeking
Sweaty. Someone had discovered that 
the new radio operator could not bear 
to have the bird ou t of his sight, that he 
loved him as most men loved a woman, 
another man, or a dog. 

Contil/tl ed on page 52 



AMERICAN~ 
BRAND Y 

CONDENSER IN 
CANADA 
$700 

~ ",l 
With the 

Worm 
Dl-ive 

Vel-nier 

One of the biggest contr ibuting factors to the growing popular
ity of R ad io r eception is this fin e tuning conde nser. 

Made with a geared ve rnier h aving a r atio of 100 to 1, 
American Brand Condenser s assure the successful operation of 
any set, .especially w hen there is more th an one broadcast ing 
station in th e a ir. For DX reception, American Brand Con
densers ca n 't be surpa ssed. 

American Brand Condensers need only to be seen to prove 
their superio r qua lit ies. Ask your dea ler to show it to yo u and 
to !<ive yo u a descriptive folder. 

Wh olesa le Distributors everywhere throughout the co untry 
are prepared to fill dealer's orders. 
No t e to Dealen: If your jobber is out of stock, plea se write us. 

AMERICAN BRAND CORPORATION 
8 West Park Street NEWARK, N. J. 

Send $}.oo for a trial subscription to ' RADIO' for 
6 months, starting with the Feb. issue. 

"B" BATTERIES 
AN 

EVEREADY 
PRODUCT 

At Stan.lard Priees 

43V. Batteries, talliled 
22¥.V. Batteries, Navy Type 
22 '1. V. Batteries, Commercial Type 

Latter two tYlles es" eclnlly adnpt ed to 
CUllnlnghum and Radlotron Tuhes. 

Postllge Prepalol Anywhere in U. S. 

ETS-HOKIN & GALVIN 
'Vlreless Engineers 

10 Jlh.~I"1l Street San Francisco 
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An I. X. L. KAT WHISKER 
o n yo ur c r ystal set will bring in 
g r eater distance, c lear er reception 
an d louder signals. Solid gold. will 
not corrode o r oxid ize. Ideal f or 
reflex. PRICE 2" CEN T S 

U . C. Battery & Electric Co. 
21:18 U n iversity Ave., Berkeley, Cal. 

T e ll th OO' I1l that you saw it in RADIO 
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crystals, and there are no radio supply 
stores in the middle of the ocean." 

" I t's te rribl e," agreed the parrot , no\y 
hopping about gayly, the sea-sickness 
having been successfully conque red. J as
mine allowed hi m the freedom of the 
radio room, and he had already formed 
a habit of escaping from there to the 
bridge, and thence laboriously to the 
very top of the mainmast , where he 
wou ld preen himself in the sun while 
his frantic master looked everywhere for 
him. . 

Finally Jasmine gave the huge crystal 
panel up in despa ir- he was used to giv
ing things up by now, though the first 
touch of sea-sickness was gone but not 
forgotten-and hooked up the neutro
dyne. Then indeed was he in heaven. 
This was w hat he had d reamed of for 
yea rs-the thrill of listening to signals 
which he knew were coming to him over 
miles of clean, w ind-swept ocean. Little 
ships, big ships; little sets, big sets; high 
w hist ling tones like flutes, low roaring 
notes like fog-horns-e lectricity wing
ing its way through the clean air to the 
wires w hich hung high above his head, 
and then down into the ears of himse lf 
the rad io operato r of the good ship M er~ 
ced! He could hardly believe that it 
was all true. Heaven! And then his 
heaven came tumbling down about his 
head. 

The .crew of the Merced were pleas
ure-lov;ng men. In fact, they might be 
called l~il a rio~s. If there was anyth ing 
t hey enj oyed It was a practical joke; the 
cruder the better. Many were the de
cayed fis h that they had placed in each 
other's bunks; many were the packets 
of chewing tobacco and ashes and worse 
that they had dropped into the soup of 
W o Sin, the C hinese cook. They had 
concentr.ated their effo rts upon the soup 
because It was Wo Sin 's particu lar pride. 
They enj.oyed his fr antic rage, his tear
ful .pleadlI1gs to desist, his Orien tal pro
faI1Ity, and w hen finally he was w ise 
enough to feign indifference they let him 
alone, and abandoned their soup-spoiling 
for more amusing efforts. That had 
been on the previous voyage. 

N ow there was a oew man on the 
ship, and the chuckling villains strove 
desperately to fi nd some weak noint in 
h:s armor upon which they might con
cen trate, as they had upon Wo Sin's 
beloved soup. T he men already resented 
the coolness w ith w hich · "Sparks" 
treated th~m , keeping entirely aloof, 
never cracklI1g a smile. Thus they were 
doubly joyful when they at last stum
bled upon , or pounced upon the weak 
point for which they had bee~ seeking
Sweaty. Someone had discovered that 
the new radio ope rator could not bear 
to have the bird ou t of his sight, that he 
loved him as most men loved a woman, 
another man, or a dog. 

COlllillll ed 011 page 52 
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Super-Zenith VI/
the ideal radio set 

for the fine home 

They Cost More 

But They Do More Each station comes in at the 
same point on the dial, always 

r 
l 

Super
Zenith X 

T HE complete Zenith line in
cludes seven models, ranging 

in price from $95 to $550. 

With either Zenith 3R or Zenith 
4R, satisfactory reception over 
distances of 2,000 to 3,000 mile s 
is readily accomplished, using 
any ordinary loud speaker. 
Models 3R and 4R licensed under 
ArmstrongU.S.Pat.No.l,113,149. 

The new Super-Zenith is a six
tu!n set with a new, uniqae, 
an,j really different patented 
circuit, controlled exclusively by 
tile Zenith Radio C o rpo ration. 

h is NOT regenerative. 

You don't need to be a "radio engineer," and you don't need to 
have three hands, to operate the new Super-Zenith. Tunir.g is 
controlled by two dials only- so perfectly adjusted that each 
station comes in always at the same dial settings. It never 
varies. Powerful locals may be on full blast, yet, if you like, 
you can tune them out completely, choose the distant station. 

Those who know and appreciate truthful tone reproduction find 
in the new Super-Zenith an unfailing source of delight. Their 
pleasure is all the greater from the fact that even when silent 
the Super-Zenith lends to its surroundings charm and distinction. 

Write to us for the name of the nearest dealer from whom you 
can obtain a demonstration of this outstanding marvel of the 
radio world. 

Dealers and Jobbers: Write or wire for our exclusive territorial franchise 

ZENITH RADIO CORPORATION 
Executive Offices: 332 South Michigan Ave., Chicago

ZENITH-the exclusive choice of MacMillan for his North Pole Expedition 
-Holder of the Berengaria R ecord 

SU:'ER·ZENITH VII-Six tubes-2 st ages tuned 
frequ ency amplification -detector and 3 s t ages audio 
frequency amplification. In s t a lled in a beautifully 
finis :l ed. cabinet of so lid m a hogany - H Ya inches 
lo n g, 16 :1( inches wide, lO Yo inches high. Co mpa rt
ments a t either end for dry batteries. Price $230 
(exclusive of tubes and batteries) . . . . 

SUPER·ZENITH VlU- S a me as VII except-console 
ty~e. Price (exclusive of tubes and bat- $250 
terles) . . . . . . . . . . . . • . . 

SUPER· ZENITH IX. - Conso le model VIlith add i· 
tional compartments containing built-in Zenith loud 
s peaker and generous s torage battery space. $350 
Pri ce (exclusive o f tubes and b a tterie s ) . . 

SUPER·ZENITH X - Contains tVllO neVll features 
superseding all receivers. 1s t-Built in , patented , 
Supe r-Zenith Du o-Loud Speakers (harmonically 
synch ronize d twin speakers and horns) . designed t o 
r ep r od uc e both high and low pitch tones otherwise 

impossible with single-unit speakers. 2nd-Zenith 
Battery Eliminator, distinctly a Zenith ac hievement. 
Requires no A or B batteries, . $ 
Price (exclusive of tubes) . . .. " 550 
Price {without b a ttery eliminator} . . . . $450 

All Prices F . O. B, F ac t o ry . r------------
I Zenith Radio Corporation 

Dept. IH 

I 332 South Michigan Avenue, Chicago, Ill. 

I Gentlemen: Please send me illustrated l i t e r ature 
g iving full details of th e Super-Zen ith, 

I Nam e 

I I Atidress .. 
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CELORON 
BAKELITE RADIO PANEL 

Size 7 x 12 

DIAMOND STAT E FIBRE COMPANY · 
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As popular as radio itself 
A S more and more radio novices become .n. seasoned fans, the popularity of Celoron 

Panels multiplies. 

Today Celoron is the accepted standard for 
radio panels. Sets of many foremost makes are 
equipped with Celoron bakelite panels and 
parts. 

Celoron does not chip or crack. It does not 
soften, warp or buckle. It is infusible and will 
stand up under atmospheric changes. 

Look for Celoron Panels where you buy 
your radio supplies. Insist on Celoron insula
tion in the parts you buy. 

Celoron is also made into tubing which has 
all of the insulating qualities of sheet Celoron. 
It is used extensively by manufacturers of the 
best radio instruments. It is made in all sizes 
and diameters. 

This Celoron rack on 
a merchant's coun
t e r means that he 
w a nts to give you the 
bes t in radio parts . 
Look for it. 

DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pa. and Chicago, Ill. 

The oldest and largest manufacturer of vulcanized harci fibre and 
laminated bakelite materials in the world. 

Wherever chimneys smoke and wheels turn there are countless electrical 
and mechanical uses for Celoron and Diamond Fibre. 

------------------------------------------------------------- --------

The ROlTIance of the Sea! 
Read the Story of the . Life of a Sea-going Radio Operator 

"THE RADIOBUSTER" 
SE N 'r PO S TPAID ANY'VHERIJ: 

PACIFIC RADIO PUB. CO. 
Pacific Bldg., San Francisco, Cal. 
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Co nli l/u n l from page 50 

J asmine had learned where the miser
ab le bird spent its afternoons, so he wor
ried no more about it , knowing that 
Sweaty wo uld come home ·to the radio 
room and his cage when the sun went 
down. H e did not know w hat to make 
of it, therefore, when in response to his 
whistling no Sweaty came flutter ing 
down f ro m the maze of rigging over
head to perch upon his should er. He 
whistl ed frant ically and ran about the 
deck asking if anybody had seen the 
bird , even cl imbed the main-mast, but no 
Sweaty rewarded his search. T he crew 
leaned weakly against each other, shak
ing with suppressed mirth and imitated 
his whistlin J.! skilfully, ~o that if poo r 
Sweaty had been up in the rigging he 
would have gone insane trying to flutter 
to so many masters at once. But Sweaty 
was not there. Alas! 

Sweaty was in the fo-cas tle, where 
blonde Lars Larsen was decorating him 
acco rding to the Larsen idea of art , and 
singing meanwhile, " For you're to be 
Queen of T he M ay, Sweaty," in a high 
falsetto, while the tea rs rolled down his 
ruddy cheeks. 

J asmine spent a sleepless night, but he 
felt worse the next morning when he 
saw Sweaty. The bird came marching 
bravely into the radio room, lifting his 
feet like a cavalry horse and talking 
happily to itself, but when it saw the 
look on its master 's face it dropped its 
head and \\·himpered pitifully. Sweaty 
reeked of paint. His legs were gray, 
striped, his bodv black with a white 
shirt-front. Wi;lgS we re in the futurist 
style, and his long red, white, and blue 
ta il stooo out in startling contrast to his 
yellow and purpl e head, on which rested 
a tinl' Ii at. About his bod\· we re leather 

· b and~ from which rose· two slender 
masts bea ring a diminuti ve radio an
tenna and the nea tly lettered placard : 

WH Y DON ' T SPARKS W RI NG :VI Y 

DIRTY N ECK? 

BECAUSE H E H AS THE P ATI ENCE OF 

J ASMI NE O NU S B J ONES 

J asmine gathered the dejected bird to 
his breast , thereby ruining a good uni
for m coat. and rushed to W o Sin with a 
request fo r gasoline. "No gas' on bo'd. 
Vell y soll ee !" said vVo Sin. Lars Lar
~e l1 had told him that if he didn' t use 
exactly those words there would be two 
ve ry large cuds of used chewing tobacco 
in the C aptain 's soup the next morning. 
vVhen Sweaty persisted in shrieking, It 's 
terrible, terrible, terrible," all the way 
back to the radio cabin, and continued 
while Jasmine was attempting to clean 
him \\·ith soap and \I·ater, the crew Slm · 
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"THE· ACE OF INDEPEND·ENTS" 

Types 

201 A - 199 

COST 
NO MORE 

THAN 
ORDINARY 
TUBES 
Yankee Tubes- rugged as th e 
hills of New England-are 
buil t to last-and to per form. 
Peak satisfaction in detect ion 
and amplification - perfe ct 
workmanship. Imm ediate de· 
livery. 

. Sold only thru 

well-established 

retail dealers 

TRADE MARK REGISTERED 

U. S. PAT. OFFICE 1924 

Distributed by 

Yankee 
Tubes 
$4.00 

GUARANTEED 

AT 
YOUR 

DEALER 
Yankee Tubes are immediat e ly 
avai l abl e for filling your order. 
Gua ran teed to produce the best re
sults - warrante d as to workman
ship a nd design. Th ousands test ify 
to their superior performance. They 
cost no more. 

DEALERS-Write to the 
distributor in your terri
tory as shown. below for 

attractive proposition 

W . E. & W. H. JACKSON, San Francisco 

MARSHALL· WELLS, Portland 

THE BANTA CO., Los Angeles 

BALDWIN-PACIFIC & CO., San Francisco 
(Pacifi c Coast Represen tatives) 
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HEATH 
Non-Dielectric Condensers 

Marconiphone 

Used by 

MARCONI 
I N designing a receiver to bear the magic 

name of "lVl arconi " only the most depend
able instruments were safe even to con

sider. The eventual selection- after exhaus
ti ve resea rch and tests-of H EATH CON
DENSERS for this famous receive r, tells a 
convincing sto ry of lasting dependability-the 
hidden ext ra value t hat yo u get wjth eve ry 
H eath Condenser. 

Prices for Vernier Condensers 
, Vi th \V ith o u t 
D ia l D ia l 

N o. 12A V 12 P la t e .... ....... ......... $.,.OO $4.;{5 
No. 24A V 24 P late .... ................ ;; . .,0 4.8., 
No. <l4A V 44 P la te .............. .. .... \1 • .,0 ".S., 

N o n-\'e l'lli e r type s i n a ll cap ac i t ies. 
]{cuth Socke ts with th e E x c lu s iy e Shock 

A b s o rb e r F e a ture. P ri ce 75c. 
l'leatll Gcnpinc ll:.kclite -Dials in :~ t1innH~ tcrs. 

S e e t h e I-lenth C ondenser at y o ur d ea le r' s. 

Write for Literature 

HEA TH ./'~':\~i7r2:11Z, RADIO & 
Electric l~\'.ltlb\ Mfg. Co. 

. :~' ''O;O~' N k 208 First Si·. • ~ ewar , 
Street ~ N. J. 

Cnnn.Uull DIstributor. : 
Mnrcolli \Vll'c less 'JlllelegrUIJIl C o., of C llluldn, Ltd . 

Pucific H.:ulio Distributors: 
FH EI) I~ nI C I" 'J'O lULINS O N C O. 
llla ' Vull !'t.. I .us }\IIJ,:;c les. Ca l. 

443 P:l c ific Blth:o" . Sn u )j" t'n ll cis('o . C Ol l. 
1 :11 := Boy lston .t\ , · t~ .. ~(·ntth·. " ·:Ish . 

Permanent.ly Flat 
Plates 

Sta mped und e r hug e 
p resses tb absolt:te Rat 

ness and tempered to 
prevent wa rping. 

Micrometer Geared 
Vernier 

Ord in a ry del i ustme nts 

red u ced b y separa te 
geared adjustment to 

h a irbre~dth distinc
tion. We g uara ntee 
the Heath Ve r n i e r 

Cond ense r to be more 

highl y se lective than 
any condense r employ
ing a vern ier w h ich 

actuates ALL of the 

p lates . 

The Lopez Low Loss T 
-endorsed by R. A. Bradlt'Y) T echnical I!.:dilor of VVIK ELI::SS A G£

As be ing th e b es t lo w los s tun e r f o r max im um s e lec tivity 
and g r eat l' f'ce ption r a n ge. In c on g es t ed 1l1e tl'o p o li t a n 
areas th e r esults obtain ed with th e 1.0PI:; Z LOW L OSS 
TUNER fa r s urpass an y oth e r mak e. It is a lso s upe r ior 
in s e n s iti v ity on dista nt stat ion s . 

A ll co il s a r e set back s uffi c ie nt distance from pan e l 
to pr eve nt a n y poss ibl e ha nd capac ity e ffec ts and d ie lec
tric losses in pan e l. R e gen e r a t ion at a ll w a ve le ngths, 
tun es ea s ily and it' s secondary can be cal ibra ted. 

Price 

$lOJ!Q 
e.nch 

Uroadenst tYI)e 200 to not) nteters. 
n~glll.nr Altlntcllr 40 to 20:' Itlctel's. 

C irc ui t di a g r a m s, pa n e l d rillin g t emplates and 
in s t ru c ti o n s with e a c h tuner. 

At your den)t~ r's or sent direct l)os tlUtid 

A. C. LOPEZ & CO. 

REMEMBER The FEBRUARY ISSUE of 
"RADIO" will be a knockout 
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ply lay on its coll ecti ve back and wept 
hysterically until the captain saw them 
and ordered all but the watch below. 

This was but the beginning. The 
haz ing continued for the rest of the 
voyage and began again at the start of t he 
next one, which was to be merely a repet
ition of the fi rst . J asmine had decided at 
San Francisco that he would stick it OLlt, 
though the temptation to qui t his job 
was great . H e dreaded going back to 
the ship ; dreaded to face all those other 
men once more, that were always laugh
ing at him. The morning of the second 
day out he found a painted banner across 
the door. " \"'ho's the bum radio op ?" it 
asked. A nd answered itself by proclaim
ing, " BJASMINE B]ONES, B]Y BJOSH !" 

Like W o Sin , J asmine feigned indi f
ference as best he could , bu t it seemed 
to make no difference. For the most 
part the men, though they were un
merciful , were also good-natured about 
what they were doing. Only one of 
them, a big fellow named Boles, seemed 
to be deliberately sp itefu l ; long after 
the others would have stopped, Boles 
egged them on, and as he was the bully 
of the crew and had been known to ha1£
kill a man wi th one blow of his hair\' 
fi st , his wishes were obeyed. . 

The radio ope rator lea rned that the 
man Boles was the ringleader from "Vo 
Sin , who had become his friend prob
ably because he himself had been forced 
to endure what J asmine was getting. 
R einforced b\· what Wo Sin had told 
him, Jasmine' attempted to make friends 
of one or two of the men, smiling when 
he happened to meet them about the 
ship, even venturing a timid, " hello, 
there. " Jasmine had heard the phrase 
" inferio rity' complex" used once at a lec
ture, but he never imagined that it 
'might apply to him. He knew only that 
he was half-afra id of the men about him, 
and he tried hard to fight off the feeling 
and treat them as he knew they expected 
to be treated, and make them his friends. 

Some of them grinned sheepishly w hen 
he spoke to them; one returned the greet
ing, kindly enough. The crew was on 
the new radio operator's side, had he but 
known it. They were !l,i mply waiting 
for him to retaliate in some way-to 
"blow up," to pl aya joke on them 'in re
turn , to swear at them, to hit one of 
their number on the jaw; anything to 
demonstrate his manhood. The more 
he was humiliated, however, the further 
J asmine tended to creep into conceal
ment. He rarely left his radio cabin, 
except for meals, w hich he had with the 
captain and the first and only mate. 
When not busy " pounding brass" he 
read over his meagre stock of books, tink
ered with the set , and talked to Sweaty, 
wh ich was unsatisfactory due to Sweaty's 
limited vocabulary. So things went un
til one eventful Saturday evening. 
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• stlon 
nent lias Been 

e 7tam"B''fonner 

The }(ellogg Trans-B-former furnishes the necessary 

plate voltages fOr your radio set, trom your 1l0AC, 
60 cycle, electric light socket without ang interferences. 

This unv~rying current is furnished at less than one

fifth cent per hour. Throwaway your HB" batteries 

and install a Trans-B-for:mer and gour set will operate 

at maximum efficiency constantly. 

The Kellogg T rans-B-former will: 

Improve reception. 

Reduce operating cost to a 
minimum. 

Add to the appearance of 
your set. 

Inc~ease DX possibilities. 

Developed,perfected and gt,lar
anteed by 'the Kellogg Switch
board and Supply Company. -

At Your Dealers 

Each .... ....... ..... .. ..... ....... ... .. $50. 00 

KELLOGG S\VITCHBOARD & SUPPLY CO~ 
1066 WEST ADAMS STREET, CHICAGO 
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You Gave the Best 
No piece of radio apparatus even in its price class is the 
best because its maker says so or because its dealer says so. 
r t is only the best when everybody else says so as well. 

"To say I was surprised is putting it mildly. It is 
the best I have ever had and I have had the --
and others. Am goi ng to recommend the M-G. I 
like to help a company that is on the square and 
gives everybody their money's worth." 

(Signed) A. S. K ay, Charleston, West Virginia. 
PRICES fWEST OF 'rRE ROCIOES) 

Baby Gr a nd Reproducer, with gold plated unit, black 
and gold c "a cld e or ext r a h ea vy coated a ll black 
satin fi n ish (approx. 12" b ell) .. .. ...................... .. ... ... ..... . 

E lectro-magn et ic uni t (fits a lm ost any h orn or phon o 
g ra ph ) with cord-

Nick e l plated ................... . . ... ................ .. ....... .... .. . 

Mozart S~~I~ aIJl ti~~dse t:::::::::::::: .. ::.·::::.·.·.·.·: ·::.·:: .... :::::.: .... ::::: .... .... ..... . 
If your deal e r cannot s·upply, order direct. 

West Coast Representatives: 

12.:;0 

".;)0 
ri.50 
41.00 

NELSON-RUDE CO., 16 California St., San Francisco, Cal . 
JAEGAR RADIO CO., 4505 36th Ave., N.E., Seattle, Wash. 

THE MOZART GRAND CO. 
Manttfactttw·.f of Fine Irt.ftmmmts 

Newark, N. J. u. S. A. 

If you want to INSURE RECEIPT of "RADIO" regularly, 
send $1.00 today for a special 6 months' trial sUbscription 
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In the afternoon Jasmine, locked in 
his cabin, had heard two men approach 
and stop just outside his doo r. The 
door was fairl y thick, but he could not 
help but hear their raised vuices, whi.ch 
was exactly what they desired . H e heard 
the roaring voice of ' the man Boles ask 
someone else, " 1 wonder if little Jazz , 
Mine Ownus"-he had fall en into the 
habit lately of referring to Jasmine 
thus-"l wonder if B'jonas is in his 
cabin. If he is r ought not talk like 
I'm going to talk, suh. It might hurt 
his feelings." 

" I don't rightly know, captain," re
plied the other man, snickering. 

" Wall, it's unimportant, suh," had 
said the one whom Jasmine was sure 
was Boles, exaggerating the slight 
Southern drawl of the captain. "I just 
wanted to teU you-all a few things about 
him, suh." 

"Yes, captain." Another snicker. 
"You know, suh, the men hey been a

ridin' him a little bit. Just in fun, 'you 
know, suh. And tha t white-livered 
jellyfish ain't had the nerve to talk back 
to even the littlest shrimp in the bunch I" 

"You don't mean to tell me, captain ! 
Now ain't that too bad I" , 

" Yessuh 1 Why, that green operatuh 
has a stripe of yell uh up his back as long 
as 'Vo Sin's pigtail, suh-" 

The dialogue had continued for the 
better part of an hour, while the man on 
the other side of the door heard every 
word , and came very close to tears. 
Cold beads of perspiration stood out on 
his face , which was as white as death , 
and his nails dug into his palms until 
they bled. 

That had been in the afternoon. Now 
it was evening and the M erced was 
beating her way southward through 
heavy seas, her aged heavily-laden hulk 
groaning as if each plunge was to be her 
last. A heavy sea was running. 

Jasmine got a position report frolll 
two compass stations ashore and, hang
ing his 'phones on the hook, took it im
mediately to the bridge. A heavy fog 
was closing in on the Merced; the skip
per looked worried. "Hm-m-m," h(' 
frowned , when Jasmine handed him the 
blank. " I had no idea we were so close 
in-shore, Sparks. According to this 
we're uncomfortably near Point Concep
tion, where those seven Navy destroyers 
went aground. Get hold of the compass 
station again and ask for verification. It 
doesn't seem possible that this ·one could 
be correct. Damn this fog, anyway I" 

"Yes, sir." Jasmine left the bridge 
and made his way down the bridge lad
der to the deck, shivering as the dank 
coldness of the mist made itself felt 
through the thin stuff of his uniform. 
The door to the radio room was ajar. 
He entered , slamming it to after him, 
and sat down before the operating table 
preparatory to calling K PH. Quickly 
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TYPES 

630-631 

Nariable 
~apa~ity Unit-. 

Only Actual Use Will Demonstrate Its Outstanding Valu~ 

T HE illustrations tell th e s tory . 
3600 dial rotation permits closer tuning- accu

rate to a degree hitherto unattained. 
Ample bearing surfaces g i ve exceptional smoothn ess 
of operation. 
Logging is simplifi ed by the ren ewable dia ls. 
Maximum to M inimum Capacity Rat io is ' 165 :1, 
the highest ever attai ned. 
Especially adapted to low wave length tuning, be
cause of its low minimum capacity- .OOOO03 mfds.
and its very gradual capacity in crea se over lower 
dial settings. 

Bakelite gears driving insulated rotors eliminate 
body capacity effects. 

And th e cost - quoted below - includes the 3600 

loggin g dial. 

No. 630-Remler Capacity Unit, Minimu m 
.000003, Maximum .00035, 
Complete with DiaL._ ... ___ ___ _______ _ _ 

No. 631-Remler Capacity Unit, Minlmu'lIl 
.000003, Maximum .0005, 
Complete with DiaL ____ __ . ___ __ . ___ _ 

Dial Stop and Indicator are included . 
also drilling template . 

EACH 

REMLER RADIO MANUFACTURING COMPANY 
Home Office: 182 Second St,. San Francisco Chicago New York 
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DUAL 
RATIO 

GROUNDED 
ROTOR 

LDW~LOSS Im_ 
PLAIN fJ VERNIER TYPE . 

PRECISION MOVEMENT. ABSENCE 
OF GEARS OR COMPLICATED PARTS 

Improved"J"ype RHEOSTATS 
and 

villSizes 
GENUINE 

BAK£LlTE-
SUP£RIOIl 

CONSTRUCTION ' 

United Scientific Laboratories, Inc. 
92-94 E. 10TH ST. NEW YORK CITY 

The Aristocrat Radio Desk 
Des i g n ed by th e Si g n a l R a d i o En
g inee r s t o m eet a ll th e r equi r e m ents 
of th e r a di o f a n s. A b eautifu l R adio 
D es l, t h a t i s a n a tt ,'ac tive add iti o n t o 
a ny home. Mahogany fini sh wi t h a 
b u ilt-in l o ud sp eak e r (Unit E xt" a) 
a nd co mpar tm en t S" f o r " A" a nd " B " 
batteri es. b a tte r y c h a r ge r . e t c. T h e 
A r i s t ocr a t is s p a c i o u s enou g h ' to a c
co m m o d a t e Sup er -He t e r odyn es. N eu 
trodyn cs and ot h e r l a r ge se t s. 4 2" 
h i g h . 3·6" wide. 16" d eep. $:>:-;. 

W r ite us fo r illust r ated f o lde r. 

SIGNAL Tube Socket 
M e t a l t u b e w i th 
Fo r mi ca bas e . 
Hea vy pho sph o r 
bro nze sp rin g, ex 
t r a b r ack e t s f o r 
pan el m o un t i ng. 
R u bb e r b u shin g 
for basE: m o u nt
i n g. Nothing b e t
t er made. 

Bos ton C h i e ngo Senttle 
Ne w "ork I'h il n d .. lph ln 

Facto r y and General Offices 

19U BROADWAY 

MENOMINEE, MICH. 

lUinlleU.loJis JUolltre nl 
J~lt tsh l1 rgh H n,"n Dft, Cu bn 

S t . Lou i s S u n .'r, .. ac isco Toronto '\" in n i p eg I.os A nge l e s 

Yon' lI find our loenl addre s s in the T e l e phon e Di r ec t ory 
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he threw the switches on the control 
panel and pressed the key, bu t the rotary 
gap seemed to behave quee rly, and the 
needle on the radiat ion ammeter re
mained at zero. He made a hurr ied ex
amination of the transmitter, but could 
fi nd nothing w rong. 

Tears of vexation sprang to his eyes. 
Just his luck! F og, important orders 
fro m the ski pper , and a dead radio set. 
J asmine sp rang to his feet , leaving things 
as they were w ith the motor still run
ni ng, and ran out upon the deck. Glanc
ing upward th rough the fog he fancied 
that he saw a da rk figure descending the 
mainmast-shrouds. In a fl ash the thought 
struck him: Could those fools have 
dared to cut his antenna lead? His 
breath came faster, and red specks 
danced befo re his eyes. H e hurried to 
where he had seen the fi gure, and started 
aloft , clinging w ith all his might to the 
tarry ratlines as the ship careened from 
side to side. T he higher he climbed 
the g reater became the arc through 
which the mast was swinging. H e felt 
dizzy. A t last he reached the top, w here 
the shrouds met the mast , and, clinging 
with his knees, reached ou t and felt 
along the cold , dripping cable to which 
the suspension insulator of the fl at-top 
antenna was fastened. On the other 
side of the heavy insulator his clawing 
fin gers fo und a fi ne coppe r wire which 
seemed to come up from nowhere and 
fas ten to the antenna itself. H e jerked 
it loose, and for a minute, while the mast 
swung wildly and he was able only by 
sheer strength to keep from being hurled 
eighty feet downward into the boiling 
sea, he held the thin st rand of copper 
in his left hand while with his right he 
gripped one of the ae rial wires. In that 
instant he heard the crescendo whine of 
the rotary gap in the radio. cabin far 
below, and thi rty thousand volts of high 
fr equency electricity went through his 
body. His hands. where they touched 
the wires, were seared as if a white-hot 
iron had been dragged across them. 
T he shock loosened his hold , and it was 
only by a superhuman effort that he was 
able to flin g his anns about the rigging 

. before the mast reversed the direct ion of 
its swing and flung him out into space. 
P hysically sick, he crept down the rat
lines a step at a time, gained the deck 
and leaned weakl y agai nst the door of 
the radio room. Recovering himself to 
some extent he stepped inside-and faced 
the evilly grinning countenance of Boles . 

He could not find his voice. "Y-you 
g-grounded my-the antenna-you tried 
to kill me." he shuddered, horr ified. 
loathing in hi s voice, " Y-u- dirty
rotten- " 

" I fastened that wire to the ones up 
on the mast to have some fun ," laughed 
Boles. "When you discove red what the 
trouble was I had a chance to give you 
a shock, by pressing this th ing on the 
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Write today for your free copy of 

Ward's New Radio 
Catalogue 

WA'RD'S Radio Catalogue is a big 68-
page book-a real reference volume on 
quality Radio Equipment. In addition 
to descriptions of sets , parts and hook
c ps, much matter of general interest to 
every radio fan is included. The book 
will prove fascinating to the confirmed 
radio enthusiast as well as to the be
ginner. 

Tested and guaranteed 
Radio equipment sold with
out the usual Radio p·rofits 

W ARD'S Radio Dep~rtment is head
ed by experts who know and test 

everything new. Who know by experience 
what is best-what gives the best service. 

Our catalogue is prepared under their 
superVISIon. It shows all the best hook
ups, everything in parts and complete sets 
-so simple that you yourself can install 
them in a short time. 

Headquarters for Radio 
Today Ward's is serving thousands upon 
thousands of Radio fans who have written 
for our catalogue, who have been surprised 
to see how low in price the standard Radio 
equipment can be sold without the usual 
"Radio Profits." 

You, too, can profit by writing for a free 
copy of Ward's Radio Catalogue. If in
terested at all in Radio, you should write 
for this book. See for yourself the savings. 

Our 53 .. Year .. Old Policy 
For S3 years we have sold quality merchan
dise. We never sacrifice quality to make a 
low price. In buying Radio Equipment at 
Ward's , you are buying from a house of 
proven dependability. Address our house 
nearest you: Dept. 39 R 

Montgome\YWard &Ca 
The Oldest Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 
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W ITH. a Radiodyne you can choose· 
from any of the programs on the 

Some 

RADIODYNE 
Type WC·12 

Feature. 
au'. Nearby broadcasting cannot pre
vent you from getting distant stations . 
The Radiodyne will bring in the pro
gram you select clea r and distinct no 

H as an A maz ing D eg ree 
of Selectiv ity 

Uses Dry Cell Tubes 
Receives f rom G reat 

Distances 

matter where broadca:sted or 
where you live. 

H as W onderful Volume 
E xce ptional Cl a rity 

Sel f Enclosed in Beautiful 
Two· Tone M ah ogany 

Cabinet 

If you can get it with any set 

YOII cau get it bettel' with the 

A ll M odels A re Compar· 
atively Low Priced 

PFrite {or Ollr 
Fr e e B oo klet 

Western Coil and 
Electrical Co. 
311 Fifth Street 

Racine, Wisconsin 

L WL 1 

RAdiadYNf 
L-... c L = 1 

60 

60 Ft. "HERCULES" 

20 Ft.$10 
40 Ft. $25 

A II steel con· 
stru ction. E ach 

l\ l a st com p l ete 
wi t h g u y ",ires a nd 

mast head pu ll ey. ' Wri te 
for li te rature and F ree 'Bill e· 

print. 
S. W. H U LL & C O., Def.t. G2 

2048 E. 79th S t., C leve .. " .. 1, Ohio 

"REFLEX SPECIAL" 
QUICK CONTACT 

RECTIFIER 
GUARANTEED 

The Aeme Apparatus Co. s .. ys "pre vent 
distortion .. nd howling by. using II 
BROWNLIE CRYSTAL in Reflex Sets" 

Order From Your Dealer or Direct. 

ROLAND BROWNLIE & CO. 

:M Saunde rs Street, ~Iedford, ~I"NS. 

T e ll t h e m t h a t y o u sa \\' i t i n RADIO 

Co u/; lI l1 t' d f rom page 58 

tabl e, here. 1 hadn' t planned that part 
hefore; I had to time it pretty exactly." 

" But-man- the shock might not kill 
me-high frequency juice-but I'm not 
lIsed to keeping my hold aloft-new 
man- no sailor. Y ou knew that /" 

"You 're plenty green , alright," 
sneered Boles. 

" But-my God! It 's a penitenti ary 
offense to tamper with a ship's set , you 
fool! And especially in a fog , when the 
radio is needed for getting bea rings- " 

For a moment Boles' face paled . 
Then he recovered his composure. 
"Well , what are you going to do about 
it?" he asked, swelling his chest and 
folding his massive arms upon it. " Re
port me to the old man, I suppose ? G et 
me fired, so I won't bother you any 
more? Be just like you, B'jonas !" 

"No," said Jasmine. I won't g;ive 
you what you know .you deserve. No, 
I'm not going to do that. I'm going 
to-" 

His words were drowned in a crash 
of ripping keelplates and splintering 
timbers. The M erced s hu d d e re d 
throughout her length , and listed slight
ly to port. There was a hideous scrap
ing sound as the teeth of the reef tore 
into her vitals. Point Conception! Doom 
of many vessels. The masts were com
ing down. A manill a cable-end , heavy 
as any iron har after its fall of eight~, 
feet , struck Jasmine a glancing blow on 

, the shoulder and brought the blood as he 
ran outside. Boles had preceded him. 
shoving the lighter man aside in his 
hu rry to escape, gibbering like a drown
ing rat. 

Deadly P oint Conception! A n error 
made somewhere, by someone. The 
crew were all on deck, hardly able to see 
the mate or the captain, who barked 
orders from the bridge to abandon ship , 
a long gash slowly staining his snowy 
hair. "Our only chance-run line 
ashore - rig breeches buoy-. " His 
words came faintly through the wind . 
"Who-can-swim-m-m ?" 

No one answered. Two of them 
were sniveling. 

The captain raged. " Sailors!" he 
cried. " Sailors ! Deep water men ; 
blue-water men! And not one-" he 
choked-" not a mother's son can swim. 
Scum-mom !-" 

J asmine quietly stepped forward and 
walked to the bridge. He shed his 
clothes as he went. " I'll try it, sir . 
I-I 'm a fair swimmer. U sed to sneak 
off by myself when I was a kid-my 
only fun . L ater-Y. M . C. A.
'Frisco." 

"Get this man a line-a light one, 
the captain roared. He turned to the 
naked man before him and spoke more 
gently, as befits gentlemen. " If you 
don't make it, lad ," he said, " I'll never 
forgive myself. Swim southward-let 
the wind and current carry you 'way 

C Ollli " u cd Oil page 62 



) 
t · , 
( 
I 

J 

rpassed selectivitY, sensitivity. 
range, volume and tone combined, 

Looks like-and performs D · . . [J 
like-a $200 radio set . . , 

toast to Coast" 
receplitm 

'IMr!fI~ h)' MiTrlCO Users 
NOTE! ~~l~~S~ jU~~~~r::~~ 8~:~~~~ri~l~ 
makes them cost less. They are buUt-by 
pioneer 8ctmakers-of highest grade parts. 
They emuody Improvements,reflncmentand 
features llsed in the most co!:\tly seta. Every 
!Iiracouser is an enthusiastic booster-these 
letters are typical of the many we receive. 

Miraco "Shows" Missouri 
I bought onc of your 'radios last summer 
and like i t Hne.Have picked upsto.tlons from 
Coast to Coast and from. Canada to CUba. 
My Motto with the l\llraco is: "Wbat's the 
use to pay morc when th e Miraeo will reach 
as far as you can understand thelanguage'" 
-George V. Scott, Aloberly. 1\10. 

Wiscon'Sin Gets 'Em All 
Over U. S. 

Am weJ1 p leased with my nnraco. ·Bave lis· 
t ened t o stati ons from t he extreme eastern 
and 'western pllrts of the United States anu 
as far south as Beanmont.Texas. It has come 
up to my expectations in every way.-J. H. 
Bu.lbert, Augusto., WIse. 

New York Hears England 
And Brazil 

Am very glad I bought a hfl raco as It works 
the best· of any .1 have b eard. All the pcople 
who come to listen say that when they buy 
a set It will beaMlraco. Have heard London, 
England and Hlo de Jane rio, Brazil, with my 
lUiraco. It Bure works fine. Jt 1s the best set 
011 the market for the-price. - Leo Link, 
blarcy, N. Y. 

Pennsylvaflia Hears California 
The l'tliraco is a real "Coast· to CoaHt" set. 
Las t night I tuned in on KGO. Oakland, 
Cal.. \VI;'AA. DallaA. Texas. KJo'KX. Hastings, 
Neb. , besides J5 other stations. Have re-. 
celved 65 In all. It Is a wonderrul set for the 
prlce.-Earl C. Way, Coleman, Pa, 

Iowa Hears N. Y. to Cal. 
Have heard from New York to California on 
my l'tliraco, All who have heard It think It 
fine.-Cba.uncey Bailey, Stockport. Iowa. 

Beats Some $300 Sets 
Tbe l'tliraco that I bought last Fallis giving 
better satis faction than som e 8300 E;e t!<1 oth
er s have here.-Qtis Morris. 'Warren. Idaho. 

Indiana Gets Coast To Coast 
Have r eceived stations as far away as Oak
land, Cal. and New York. I can get any 
station and nm very pleased with my Mlraco. 
-Eddie Smith. Mellott. Ind. 

Nebraska Hears Cuba 
l't.U raco sure is a go·gette r. I get better re
ception tban anyone In th is neighborhood. 
Had W SA I, Cinciunn.t.I. on lo nd s peaker In 
July":" pretty good for warm went her. I 
tuned lu KGO. Oakland. Cal. and 'VBZ, 
Springfield, Mass., and bave heard PWX. 
Havana, Cuba, a number of times.-Verne 
J. Gustason, Blair, Neb. 

"Hear~ The Scotch" 
n proua of my Miraco. Have bad 

- . \lUd, Canada. Glasgow. Scotland- ot 
which any oue s bould be proud-with 
n early every s tation In the U. S.-Parke 
n. Neat . Catlin. Iud. 

BUI,~TTa GIVE 
'LOUD. SPEAKE~ 
ENTERTAINMENT 
FROM STATIONS 
THOUSAND'S OF 

G'JlleM;:~i/:}f~S075 
~IRACO 
'Ultm!' :::~= 

IfIvE nmEOUTFIT IN BEAUTIFUL.:lm.mMAJlOGANY: 
Completelybuilt.thoroughlytestedand factoryguar- toned "coast to coast loud speaker" set. composed of 
anteed by one of America's oldest and most reliable finest pa rts, housed in solid tllahogany. equipped 
manufacturers of quality sets! Years of experience with the l a test illlprovemen ts, refinements and 
andquantity,production explain itsahllostincredible features found on costliest sets-and factory guaran
price. Users, who have deluged us with commenda- teed! An instrument approved by radio's highest 
tions. say tba t friends who see and hear it a re amazed authori ties! A st."t anyone can connect a nd opera teo 
thnt it sells for less than 1150 or 11200. Radio experts. Even beginners learn quickly to cut through the 
who know good construction and Quality parts, are " Iocals," get dista nt stations loud and clear, log 
equall y astonished, Yo u. too. will be delighted. statiolls and retuTIl to them at will. (Full directions 
thrilled. aU13zed with your big five-tube Miraco with each set.) It is n on-radiating, nOD-distorting. 
"Ultra 5 " in its beautiful hand-rubbed solid rna .. non-howling. Has cut-ou t switch-and a first stage 
hogany cabinet! You ' ll be envied by radio friends phone jack for tuning-on Bakelite panel. All wiring can. 
who paid big prices for their outfits. cealed under Bakelite sub-base. ,"Yorks on storage battery 
Imal:ine getting a ll this for $75-a beautiful sweet or dry cells. Literature describes other newest features. 

1
- Othe. r!~r~~e~~~'!!::~:'~~~~::~~s~!~'~~iO'S .': : I • 

"Nlr ~ finest low priced quality receiver." One tube acts as a tuned radio 
::: 'i!h amplifier and detector com bined. A great distance getter. • . • 
\'..:.f' to operate and log. Cover~ all wave lengths 150 to 625 meters. • . 
~~ Like all Miraco sets, it operates on a storage batter}' or dry cells. 

;;,.-- N ever such value before at only $14.35 

{) 

These Mlraco set s are a~ easy 0.9 a phono-
This wonderful new !tIlraeo Model R.3is the gravh t o operate. Built throughout ot 
three-tube. long distance. loud speaker set ~~;;~~~~:ra~~eol~:~!~~~'~~lp~lre~C~~~8e~~~ 
tha.t haa created such a sensation. Easy t o Bet. No experienctl necelll8ary. The three and 
tune and log. Covers wave lengths ]50 to 625 four tube sets have cut·out switch and ftnt 
meters. Detector acts also a s a. tuned radiO staKe phone jack. Each set completely built.. 
treQuency amplifie r. 2~tagesaudio frequen- thoroughly ~tested aud factory ~&ranteecL 

~~:~~~~~c;,a!~O~ie~~~s'!°at~~~~h!r:'~~~~c:~~.p:~; Miraco R-3 only $29.50 
The famous l'tliraco Model MW tour tube "coast to coast loud speaker " outfit 
whIch users all over the country report outperforms and outdis tances much 
costlier sets. Comes in a solid mabogany cabinet. The improved ]925 model is 
equipped with cut·out switch. flrst stage pbone jack [or tuning (removing plug 
a utomatically switches program to loud speakpr) and other latefol t features. 
Employs one stage ot radio frequency amplificati on. detector and two stages 
of audio frequency amplification. Anotber unmatched ~li raco vnlue, f54. 50. 

~-~.'--

."} (:' , 

:~.'t:' 0 ()'C-C 
'~~~~-

All the Proof you want is waitingfor lfm!-
Reports from the many users in every state prove l\Hraco Tuned Radio Fre-

~~~h~:e ~i~~~v:!S;-~~I~.OC{e~:~~rPt~~~sMl;=~~ S~~i:~eC{il ~fp:~~~l~~~ii~~o~~ 
established. reputable manufacturer-pioneer builders of sets . Send for furth er 
evidence that they are Radio's finest moderately priced receivers. All Miraco 
sets bear the endoTsement of radio's highest authorities. Mail coupon now 
for latest bulletins and plenty of additional testimony from users leaving no 
doubt that "Miraeo Radio Gets 'em Coast to Coast." 

AGENTS! 
The wonderful tone , volume and distance-K'et
li ng ability o( Miraco Sets makes them easy 
to lIell. Send coupon for propoaition ; good tee· 
rltoryopen. 

WEST RADIO CORPORATION 
MID 'Pioneer 'Builders of Sets Cincinnati, Ohio 

S et t' ulars regarding 
414 K East ,Eighth t~~ECIAI< OFF~R)a~~e~il, tj ~"ser, 
Send free llterarl~'i;ber, ( ) Dealer. 
MiracoSets , ( , .- "" .-" .. ,,,.,,.-". ' """" 

:::e~~'.'.'.'.· . ·. '. ·.'.· .' .·.: '· .'.' ···:'.'.'.'··· '· ·.' ··· · · .; ........... ........... ........... . 

Tell them tha t you saw it in RA DJO 61 



"\~7 
CIR~KIT brings these 

Erla Push~Pull Tra n sfo rm er 
is e xclus ive in co re d esig n 
and s hie lding. Indis pen 
s a ble fo r sa te o p e r a tio n o f 
high resis t a nce loud speak
ers under full power . $10 p ro 

Only the s pecia l s pring a rm , 
the perfect ed bea ring a nd 
wi nding o f E ela Precisio n 
Rh eosta ts p e rmit s u c h 
s u p ersen s i tiveness. S ingle 
h o le m ounting. Price. $1.10. 

Neatest. m ost convenient 
in fo rm. Erla Autogri p 2-
Way Pho n e Plugs a ssure 
smoothes t c onnectio n o f tips 
and m ost positive conta ct. 
with n o m a nipula tion . 75c. 

Greater 
Circuits 

In a motor car-the engine. In a skyscraper 
-the substructure. In a radio receiver-the 
circuit. The circuit, Erla knew, must be the 
founda tion of finest possible radio. So Erla 
first evolved those circuits which have ever 
since been rated inherently more powerful, 
tube for tube. Today's trend clearly indicates 
tha t Erla Supereflex may be selected in full 
confidence of continued pre-eminence. 

That these fundamentally superior circuits 
a re also easiest to construct, with utmost 
economy, is another Erla a ttainment , made 
possible by the Erla CI R-f\.IT. With CI R
KIT anybody can construct Erla Supere
flex circuits from genuine Erla apparatus , 
specia lly designed to assure most efficient 
functioning of Erla Supereflex principles. 

Erla ·CI R-KIT supplies everything needed, 
in a factory-sealed carton, sold under war
ranty. Erla Synchronizing Transformers, 
Erla Miniloss Condensers, Erla Precision 
Rheostats, Erla Cushion Spring Sockets, Erla 
Tested Crystals, and all the other matchless 
Erla units are provided. You can assemble 
them with perfect results virtually guar
anteed by full-sized blueprints, drilled and 
lettered panel. stenciled baseboard, precisely 
locating every unit and connection. There 
is no soldering, thanks to Erla Solderless 
Connectors. Pliers and screwdriver alone are 
needed to bring you the de luxe radio of Erla 
Supereflex circuits, at lowest possible cost. 

Electrical Research Laboratories 
Dept. H, 2500 Cottage Grove Ave., CHICAGO 

Coast Representatives: Glo be Commercial Co. 
Los Angeles , San Francisco, Seattle 

£R~A 
RADIO INSTITUTE OF AMERICA 

TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO 

It you ca nn o t attend t h e Rad io Institute of Am er ica in p e r son t he same instruct ion can 
come t o y ou thro u g h o ur r ecen tly in a u g urated "HOME STUD Y COURSE"-Investlgate. 

28 Geary St. 
98 Worth St. 
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Det a il ed infor matio n free on r equest . 

Conducted by 

THE RADIO CORPORATION OF AMERICA 

Phone Garfield 4200 
Phone Franklin 1144 

San Francisco, Calif. 
New York City 

Tell t h Em t h at you saw it in RADIO 

Co n /i ll llf'd Irom page 60 

clea r of the rocks-don' t fi ght it. Then 
straight in . Sand beach to the south 
of t he P oint." 

"Yes, SIr. Stripped, J asmine re-
vealed a pai r of broad, tanned shou lders; 
sl im hips. E age r hands fastened the line 
about his bare waist, makin g sure that 
the knot was one w hich would not 
tighten. For a moment he poised, erect, 
on the stern rail , then dived cleanly out 
and down to the water thirty feet be
low. H e came to the surface gasping; 
the icy water had bitten into his flesh 
like so much liquid fire. H e felt a strong 
current pulling him toward the reef, 
struck out across it, and two or three 
minutes later was in a second one which 
moved southward , as the captain had 
predicted. He saved his strength as 
much as possible, knowing that all 
would depend on the long pull straight 
inshore. • 

This. was nothing like swimming in 
quiet wa ter. One-two. One-two. H e 
counted his strokes, choking as waves 
caught aand flung him; half-blinded by 
the salt water. H e could not breathe
gasped and found himself coughing, with 
hot salt in his nose. One-two. One
two. His shoulders ached already. The 
current lessened. He ventured a quick 
glance to the left. Pretty close to the 
rocks. Now or never, though. A long 
pull- a long pull. 

Fifteen minutes later a rolling breaker 
caught him and threw him, half-un
conscious, upon the sand. As he felt the 
g ritty stuff on his bare knees the idiotic 
thought came to him that never , if any
body asked him to do a thing like this 
again , would he do it. H e crawled for
ward- fi ve feet-ten feet-to where the 
sand was dry, and , flat on his back, be
gan hauling in the line, to w hich was 
attached a heavier one, spitting brine 
meanw hil e. M en from the G overnment 
Station found him there, still hauling, 
and took the line from his hands. They 
wrapped J asmine in a blanket, thinking 
that he would immediately become un
conscIOus. 

Boles was the first man to come ashore 
in the breeches buoy. The Coast Guard 
men looked at him, saw he · was all 
right, and forgot hini. Jasmine in his 
blanket saw him from beneath salt
swollen lids, and remembered . Remem
bered what he had been about to say 
when the M erced struck, that is. 

Like a flash he was on his feet , and 
al so on Boles, before that \vo rthy quite 
knew what was happening. When Boles 
saw the livid face of the man before 
him, however , he knew instantly, and 
had sense enough to put up his hands 
before J asmine's first left hook caught 
him on the ear and removed a portion 
of it for eve r more. H e led Wi t h his 
left , ponderously, as a big man should 
not do, but usually does, and J asmine 
crossed to the chin with his right and 

Continued ou page 64 



rpassed selectivitY, sensitivity. 
range, volume and tone combined, 

Looks like- and performs D ' . 0 
Iike-a$200radioset . . . 

toast to Coast" 
reception 

'WI'!ft-"/ by Miroco 7!sers 
NOTE! ~~I~~S~ lui~~~~~g~ s~~~~~~rl~~ 
makes them cost lesB. They are bullt-by 
pioneer Het mo.ke rs-of hlghest grade parts. 
They emlJody h n prOVCDlents, r efinem entand 
features used In the m ost C08t1y set a. Every 
Mlraco user is no enthusiastic boost er-these 
letters are typical o f the many we r eceive. 

Miraco .. Shows" Missouri 
I bought one o f your 'radios la st Bummer 
and like it flne.Have p ic k ed ups tat loDs from 
Coa st t o Coa s t and f rom Canada t o Cuba. 
.My Alotto witb t he Miraco is: "What's the 
use t o pay m orc when t he Miraco w ill r ea ch 
as tar as y ou can u nderst and the languageY " 
-George V. Scott, Mo berly . Mo. 

Wiscon~in Gets 'Em All 
Over U. S. 

Am well plea sed wlt.h my hIlraco. ·Bavc lis· 
t ened t o s tati ons fro m t he ext reme eastern 
and west ern part s of the U n i t ed StateM and 
a s fa r south ns Rea ll JllOnt,Tex8s. It bascome 
u p t o my expectati o ns in every way.-J. B . 
Halbert , Augusta, Wise. 

New York Hears England 
And Brazil 

Am very g lad I bou ght a Miraco a s i t works 
the best of any I have b eard . A ll t he pco1)IO 
w h o com e t o list en say that when they buy 
a set i t will be a~llraco. R ave heard London. 
England nnd R io d e Jane r io. Brazil, with my 
lUiraco. It s u re works fine. It Is the best set 
on t he market f o r the.l1r ice. - L eo Link, 
. Marcy . N. Y. 

Pennsylvap.ia Hears California 
Tbe Miraco is a r eal "Coa st t o Coa t;t" set . 
Last nlKht I tuned in on KGO. Oakland. 
Cal. . W F'A A. Dalla~. Texas. K FKX. R as Ungs, 
Ne b . . besides 16 o t her s tat ions . H ave r e
cei ved 05 In all . It Is a. wonder f ul set fo r the 
p r lce.-Earl C. ' Vay. Coleman, Pa. 

Iowa Hears N. Y. to Cal. 
Have heard from New York t o Call torn la o n 
my Miraco. All who ha ve heard It th ink It 
fine.-Chauncey Balley . ~tockport . Io wa. 

Beats Some $300 Sets 
Tbe Mlrnco that I bou ght Inst Fall is Riv ing 
better sat isfa ction thlln some aaoo set R oth
e rs have here.-otls Morr is. Warren, Idabo. 

Indiana Gets Coast To Coast 
Have received s tations 0.8 faraway as Oak
land. Ca l. and New York. I can get any 
s tation a nd a m very p lea sed with my Mtra co. 
-Eddie Smith. Mellott. Ind. 

Nebraska Hears Cuba 
Mlraco snre i s a go-getter . I get better re
ception t han anyone In th i s nclg bborbood. 
Had W SA I. Cm c ioun,t l, o n lond ~pcaker In 
Ju ly..!. pret t y good for warm weat ber . I 

~~~f:gA~ld~~I~SS.~a~~dn~~v~a lhe:~g ~~~: 
Havana. Cuba. a n umber of times.-Verne 
J. Gustason . Blulr . Neb. 

"Hear. The Scotch" 
n pron (l. o f m y Mira,co . Have ha d 

..... " ,.)c:i. Canada, Glasgow. Scotland- o t 
wh ich a nyone should be proud- with 
nearly every statton in the U. S.-Parke 
h... Neet, Catlln. Ind. 

BUIL,T· TO GIVE 
'LOUD SPEAKER 
ENTERTAINMENT 
FROM STATIONS 
THOUSAND'S OF 
MILES DISTANT 
WHI.LE LOCAL 

Can be used as a 2.tube, 3-tube, 4·tube or 5·tube set. 

'IRACO 
'UlttB!' ::~::: 

Ii'IvE TIlBE OUTFIT IN BEAUTlFUL.::lmm MAUOOANY~ 
Completelybuilt.thoroughlytestedand factorYll'uar. toned "coast to coast loud speaker" set. composed of 
anteed by one of America' s oldest and m ost reliable fin est pa rts , h oused in solid nla h ogan y. equipped 
manufacturers of quality sets! Y ea r s o f e xpe rience with t he l n te s t iUlprovemen t s , refinement s and 
andqu8ntity,production expla in itsalmos tinc r edible fea tu res fo und o n costlies t se ts - a nd fa ctory g uamn
price. Users . whd have deluged us with cOll11nendo- teed! All instrument approved b y r a dio 'S highest 
tions. say tha t friends who see and hear it a Tefl m azed authori ti es ! A s~t a n yone can COlluect and opera teo 
tha t it sells for less tha n !ISO orIl200. Radi o experts . Even beginners lea rn qu ic kly to cut through the 
who know good construction a nd Quality p a rts, ore " locals ," get dis ta nt s tations loud a nd clear , log 
e qu a ll y as tonished. You. too . will b e deli g hted . s ta tion s a nd retnr1l to them a t w ill. (F ull directions 
thrille d, a m a zed with your bi g five · tube Miraeo with each s et.) It i s n o n- ra dia ting, n o n ·dis to rting', 
HUltra 5" in its b ea utiful h a nd·rubbed s olid rna .. n OIl·howling. H as cut-ou t s witc h - a nd a firs t s ta ge 
bogany c a binet! Y o u ' ll be envie d by ra dio friend s phon e jack fo r tuning- on Bak eli te panel. All wiring con
who p a id big prices for the ir o ut fi t s. cea led under Bakel ite sub-base. vVorks o n storage battery 
Imall:ille getting a ll this for $7S-a bea utiful sweet or dry ceHs. L iterature describes other newest features. 

Other~~~~~~~r:!o~~:'~~~~~!.~s~!~':~iO'S •... : I' 

1
-",,'" fin est low pr iced q uality receiver." O ne tube acts as a t uned radio 

.#} fh frequency a m pli fi er and d et ec tor combined. A g rea t d istance getter. • • • 
. 1 Easy to operate a nd log. Covert a ll wave lengths 150 to 625 m eters . • . 

~-:.\ Like all l\.·l iraco sets, it opera tes o n <l s torage battery o r dry cells • 
~ ~ Never such value before at only $14.35 

cQ 
Tbese Mlracosets area~ ca8y as apbono-

This wonderful new Miraco Mode l R .3 is the ~ raph t o o perate. Bu il t throu ghont of 
three.tube. long distance. loud speaker set highest grade parts. Full d Jrections for 
that has created such a. sensati on . Ea sy to ~~r.nN~tI~:p:~~~ftle~Bet~~!s=~;.p~~~ 't'~;~ee:~~ 
tune and log. Covers wave lengtbs 150 t o 625 four tube sets have cut-out swi tch and Ant 
meter s. Det ect or a ct s a lso 0.8 0. t.uned radiO stall'e phone jack. Each set completely buil.., 
frequency ampli fier. 2stages aud lo freq uen- tboroulirhly ~testcd and factory l'Uaranteecl.. 

~~::nf~:r~~·!~O~le!:.~~s'!°.~~~;';~!r:, ~:~~c:~!·p;r~~ Miraco R-3 only $29.50 
The fam ous Miraco Model MW t our tube " coast t o coa st loud speak<>r " outfit 
wbich user s all over the country report outper for ms and outd istnnce8 much 
cost lier set s. Comes in a solid mabogany cabinet. The improved 1925 mode l is 
equipped witb cut·out swit ch, Hrst s tage phone jack for tuning (remov ing plug 
automatica lly switches prog ram t o loud speakf! r ) and othe r io.te!:lt features. 
Employs one s tage o f radio f reQl1ency amplification , det ect or and two stages 
of audio frequen cy ampl1 tlcaUon. Another unmatched ~l1raco value, f Sf . 50. 

~~.'-

"', r 
~·V:> 0 (J'C'(" 

"~=-

..All the Proof you want is waitingfur }fm!·W~~~~ 
Reports fro m the many users in every s tate prove Miraco T uned Rad io F re-

~~h~~e ~i~~~v:!S~~~I~.OC{e~:~berPth~~~\1i~:~~ S~~i:~ecTtl~ ;):~~sl1~~~V~1o~~ 
es ta blished . reputable man ufacturer-pioneer builde rs of sets . Send for fur ther 
evidence that they are R adio's fin est moderat ely p riced receivers. All IVl iraco 
sets bear the en do rsement of radio's h igh es t a uthorit ies. M ail coupon now 
for latest bulle tins a nd plenty o f add itio na l testimony from users leaving n o 
doubt tha t " M iraco R adio G ets 'em Coast to Coas t .1J 

WEST RADIO CORPORATION 
MID 'Pioneer 'Builders of Sets Cincinnati, Ohio 

. h h Street 1 rticulars r egardlng 
414 K East E.g t E CI!'.L OFFF. R and a l f a ) User. 
Send free literatur'i;b~~ ( i Dealer. ( ) Agent 
MirReo s ets. ( ) l O, .. . .. . ...... . ......... .. . .. 

::~e~~ ........................ : ......... : ...................... : ... ~ .... :: .............................. .. 
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Bringing to earth 
the airplane type receiver 

'( . DADIO fre.quency transformers as de
L"'- signed by Jackson H. Pressley, Chief 
Engineer, Radio ~aboratories, U. S. Signal 
Corps, Camp Vail, New Jersey, and manu
factured by the Sangamo Electric Company, 
as~ure you of precision instruments. 

The essential needs for airplane use are: 
First - Extreme compactness with 

maximum amplification per 
transformer stage; 

Second - A transformer so designed 
that there is negligible coup
ling between stages no matter 
how they are spaced; 

Third - Stability without the aid of 
manual controls. 

It was only after months of experimenting 
that Mr. Pressley was able to attain these 
results, and the adoption of his transformers 
as standard for airplane use speaks for itself. 

A set of these radio frequency transformers 
and coupler coil win be delivered anywhere 
in the United States for $22.50.-Clntroductory Price) 

ASSOCIATED SANGAMO ELECTRIC COMPANIES 
CAPACITY 3500 METERS PER DAY 

SANGAMO ELECTRIC COMPANY 
Springfield, Illinois 

BRITISH SANGAMO COMPANY LIMITED 
Pondersend, Middlesex, England 

SANGAMO ELECTRIC COMPANY OF CANADA LIMITED ASHIDA ENGINEERING COMPANY 
Osaka, Japan Toronto. Ontario 

88:..o-l. 

Domestic Offices- New York, Chicago, Birmingham, San Francisco. Los Angeles. Radio Division- 50 Church Street, New York 
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ou can make 
it come' in 

clear 
~HERE'S a lot of satis
-~ faction and enjoyment 

in perfect reception. Yet it does not come merely 
with ,having a good loud speaker. 

It's the work of Jefferson Transformers to pro
vide full, smooth amplification-furnish the loud 
speaker with the proper energy so as to assure 
the greatest volume consistent with purity of tone. 

Proper design prevents howling and distortion. 
You want more than noise from your loud 
speaker; that's why Jeffersons are made to a ratio 
which assures clarity. 

Even amplification over the entire musical 
range, perfect reproduction of the voice or instru
ment-these are some of the reasons why radio 
authorities and music lovers the world over are 
recognizing the superiority of Jefferson Trans
formers. 

Designed by a concern with over 20 years ex
perienc.e in the manufacture of high grade trans
formers of all d~scriptions. Jefferson Transform
ers meet matched construction specifications. 

A sk for our latest Jefferson circuits including 
full details for building the Jefferson Baby 
Grand Superheterodyne (6tubes ). Write today 

JEFFERSON ELECTRIC MFG. CO. 
424 South Green Street, Chicago 

9t1atlu{act"rers of 

B ell ning in~ Trnnsfo rl11 el'~ Ca s, Furnace and O il 
Sign Li lJhting:TJ"an~ fo l'm er l'> lll1rI ler'l'l'a nsfn rmers 
Automobile I I-: ni t iun Coil~ and Ig ll ition Eql1ipment 
Test ing I nst rumen b; Toy Transfc rmers 
Jump SllaJ'k a nd l\l :lke anfl Low Volta~e Anto 

Hrc-'ak l~ni ti on (~o il s T ransfo rmers 

J e'£erson 
Tra ... f'o .... e •• 
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jabbed twice to the stomach- it \I"as a 
nice fat stomach ; too fat- befo re he 
could recover. 

What can one do ,,"ith an upponent 
who dances about madl y, singing 
snatches of popular songs, and , peering 
from beneath swollen eyelids, lands 
blows from nowhere in pa rticular upon 
parts very particul ar ? 

J asmine neve r remembered that fight. 
Boles rememhered only the fi rst part of 
it. T he cre\l", as they came ashore a 
man at a time, stood and watched with 
gaping mouths, and to their eternal joy 
they remembered. between them, all 
of it. 

BOLES lost , they say. At least his 
doctor bill was over two hundred 

dollars including the trained nurse" 
J asmine was onl y in a hospital ten days, 
upon each and every ~)11e of which he 
was visited by at least half of the crew, 
who brought ' him presents of candy that 
would have killed a well man , and per
fume that would have raised a corpse. 
W 0 Sin and the skipper came oftener 
and brought less. 

And thus passed the J onah of J asmine 
Bjones, which might have been his name, 
and might also have been that inferiority 
complex. 

Oh, yes! O ne more thing! The 
crew had still another method of prov
ing to J asmine that he had really and 
t ruly won his first fi ght . "That F ight ," 
they call it , even today" T hey say that 
when Sweaty came ashore, the last to 
come before the captain , and saw Boles 
lying there on the \I"et sand and J asmine 
standing, knocked clean out on his feet 
and too stupid to know it ,-they say 
that when Sweaty came ashore and saw 
all this, he marched gravely ove r to 
Boles and looked for a moment down 
into his face, or what had been his face 
under normal conditions. Then, they 
say, he raised his head and squawked 
dismally : 

"Arr-rk-kk! It's terri ble, terrible, 
terrible !" 

COMMERCIAL TESTING 
C onti nu ed (r om page 2 1 

oscillation occurs. Here, as in the de
tector unit , it should be possible to make 
the set oscillate and to prevent it from 
oscillating over its entire wavelength 
range. 

Fig. 5 shows an audi0-frequency 
amplifying unit used together with a 
tuning unit and a detecting unit. This 
circuit operates on the linear portion of 
the vacuum tube characteristic, a grid 
bias or C battery being sometimes neces
sary to bring the operating puint on the 
linear portion for the particular plate 
voltage used. 

The tests made on an audio-frequency 
amplifier consist of an amplification test 
and a noise test . The amplification test 
is the same as that made on r adio-fre-
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SILVER 
Super-Heterodynes 

Outperform 
Them All! 

Lnborntory l\Jodel 

a::aw Ad 

DELHI, N. Y., and KGO agaIn 
+. M 

LAST MONTH .. NOW 

Mr. George C. Cann on wrote . .. Sil ver 
Super adjusted .. . fin e test run . . . a ll 
reason a bl e stations r ecei ved on loud 
s peaker ... Brou ght in KGO with loud 
s pea k er volume on a n ] 8" Loop fo ur 

Mr. Can non r eports ... Have rece ived 
KGO (Oakland) on Silver Super h ere in 
Delhi , N. Y., every night that they have 
tran smitted for th e past two weeks . .. 
, ;Vond er ful volume . .. loud speaker on 
IS" Loop. consecutive nights . . . . 

Sup e r s A ll over the co untry are rolling up similar rec-
ords in routi ne performan ce ... records nut 

matched by a ny ot her receiver. S il ver Su pers do outpedorm t he bes t of t hem 
... regardJess of m ake and price . T hey' re easy t o buil d- a ll you need is a 
screw d rive r, so lder in g iron a nd a pair of p li er s. 

Silver 

Get this Book-

" Th e Portable 
Super-H eterodyn e" 

It· pu ts into your ha nels the r e
sults of Mr . Silve r 's ex peri en ce 
w ith hundreds of Sup ers-dope 
n ever before available. Draw
in gs and photograph s show how 
all th e "kinl(s a nd tw ists" h ave 
been eliminated, and make it 
easy for anyone to build either 
model Silver Super all th e 
k itchen ta ble. Price .. " ....... " ... 50c 

Order Your Co py Today 

Parts 
\ Portable Model 
( Laboratory Model 

$57.65 
$63.60 

Mail Orders a Specialty. 
Shipments Prepaid East of the R ockie'3 

ANNOUNCEMENT 
Watch fo r t he 4·Tube Sil vel' Knoclw ut Set
it' s a won der! On a 70·foot a ntenna, i t will 
equal the performance of the S ilver Supers
the record·breahin g receiver s that get Sea to 
Sea with loud speal(e l' volum e on a ll 18" Loop. 
Wri te for complete details . 

FREE The " VVHY of S ilver Supers" 
-the book of facts on the 7· 
Tube Won de r sets that are 
breaking all reco rds. Send 
for a copy today-It 's free! 

I)~A LE ItS-'V dt-e f o r our :l t trae 1h-e luerc hnutlising: 1)13 n. 

I~nsterll JJistl"ibuCor-'J' ,,-c nt"icOl Centu ry H:tdio C Or l)" ]02 F latbllsh A,-e., Brooklyn. N. Y. 

105 S. Wabash Ave. Dept. D 
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SILVER 
SUPER 

SPECIALS 
Bring Your Old 

Super-Heterodyne 
Up-to-Date 

'I'YI.e 101 
~i.vcl' C 'HII)ling U nit 

J 50 to 600 m e t e rs 
:; n !nl l , C0 l11pact a nd ultra 
effic ie nt. Price (wi th 
111 0 unling sC l' ews) ___ .$~.50 

' J1YI)e 201 
S il vel' 'ru ne,l OU1"IHlt 

'I'runsforuler 
30 K il ocycle 

Th e fi l te r that g ives you r 
a nlplJfi e r r eal se lect ivity. 
Pri ce (w ith m 0 u n tin g 
Scre\<vg _____ __________ ______ ___ $3.50 

'I'yt.e 301 
Sih 'er Lo,.". Con(lenser 
Cap .. 000009 to .0005 

Loss so low a s to b e 
immeas ll ra il Ie . lde al for 
an y c ircu i t. P rice .. .. $4.50 

'I'yp<" 401 
~ih- e l" 'l'rallsfoI'loer Unit 

50 Ki locycle 
E mpl oys two I nt er 
s tag' e an d one filt er 
t r a nsforme r. 1 7',: to 3'h 
ti t HeS 11101'e e ffici ent than 
a n ythin g on th e market. 
I t is the Or iginal. 
P r ice.. .$14.00 

' I' Y'H~ :;01 
S ih'c r :i - G.l n:.:,' ] !J!) S ocket 
P"' o r pan e l Hnd base 
Ill o un t illg' . \V j t h rubber 
cus hi ons. Pr ice ........ $:I.OO 

'I'YIH~ HHl 
Sil\'cl' 'r:'II)I.(~d Loop 

A r l·a ll y e ffic ie n t colla ps 
ibl e L oop w ith c e nte r 
tap. P ri ce ................ $6.50 

CHICAGO 
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The Difference They Make 
in Reception is Amazing 

ELECTRAD AUDIOHM 
I • 

Eliminates Distortion 

Also whistles, squeals and howls. As
sures clear-cut, smooth reception of 
all notes of music and voice-bringing 
out the true, actual values of each 
tone. Reproduces a ll notes without 
blur or falsetto exaggeration. 
You mount the Audiohm across the 
secondary of your audi o transformer. 
Can be attached in a minute, and w"ith
out solder. Easy to operate as setting 
your watch. Fits any tranpformer
and lasts for years. 
Buy an Audiohm today ·and get perfect 
reception. We g u a r antee r es nIts. 
Price only $1.50. 

A Perfec t Variable 
Gr id Leak. 

ELECTRAD V ARIOHM 

Gives that Last 
Hair's-breadth Tuning 

Permits you to get stations you never 
heard before. Clears up those stations 
you have heard only indistinctly . Af· 
fords that super-ft;; ,: tuning which 
every discriminating fan has long been 
seeking. 
The Variohm is a wonderful , variable 
grid leak that works with exquisite 
preCision. Allows infinitely fine varia
t.ions ()f adj ustment from %. to 10 
megohms, and coar ser adjustment 
from 10 to 30 megohms. 
Install a Variohm in your set today
. and get the fullest power, clarity and 
distance from it. Guaranteed. Price 
$1.25 unmounted, $1.50 mounted. 

Electrad Audiohms and Variohms are on sale at most good radio stores 
If your dealer doesn't carry them, order direct, and give his name. 

COlllilllled from fage 64 

quency amplifiers except, of course, that 
there is no potentiometer used. The 
purpose of the noise test is to make cer
tain that with no signals coming in ( the 
wavemeter shut off) the noises intro
duced in the phones by the vacuum 
tubes used are not too great . Often, the 
ratio of signal to interference is very 
much reduced due to amplifi er noises, a 
condition w hich ev ident lY is qL:ite un
desirable. 

SUPER-HETERODYNE 
Contil/u ed from page 14 

wood spools, each w ith two slots for 
the wind ings, one slot being y,( in. and 
the other 0 in . in width. The princi
pal dimensions of the spools are given 
in Fig. 4. A hole 0 in. in diameter 
shou ld be bored in the center of the 
spool, for the core. The primary wind
ing should consist of 450 turns of No. 
30 D. S. wire, wound in the y,( in. slot . 
No particular order should be observed 
in wi nding the coil , the w ires being 
placed in a haphazard manner to re
duce the dist ributed capacity effects. 
T he secondary winding shou ld be 2,100 
turns of No. 36 single silk wire, wound 
in the 0 in slot. For the core material, 
use either a bundle of fine iron wires, 
such as No. 36 gauge, or a bundle of 
fl at strips of silicon steel, not over .003 
in. in thickness. Ordinary heavy trans
fo rmer iron or si licon steel will not do . 
The thinner the laminations the bet ter 
fhe t ransformer wi ll be. Small lugs 
should be provided for terminals, the 
inside primary lead going to the plate, 
outside primary to the B battery, inside 
secondary to the filament and outside 
secondar;' to the grid, in each trans-

ELBCTRl\ D 
former. 

The single tuned transformer is 
wound on a spool, turned from seasoned 

IN\...:. hardwood with fl ange y,( in . in width, 

428 Broadway, New York City II 
a diameter of 20 in ., a hub of 1 in. 
and a slot 0 in . in diameter. On this 

12-;;==============================;;!,!- spool w ind 250 turns of No. 30 D. C. C. 
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RADIO TUBES REPAIRED 
UV-199, C-299, UV-201A, C-301A ... __ ... 

'VD-ll , ' VD -12, C-ll , C -12, UV -200, 
C - 300 _____ . __ ________ .. _._ ....... ______ ...... ___ _ 

NEW TUBES: The famous Ger
man Radex, Models 201-A and 199 
only, both tipless, each .... ___ ........ _______ .. 

$2.00 
$2.50 

$2.85 
Our products a r e in spected a nd r ecommended a bove a ll others 
by Vo ln ey G. Mathi son, f ea t ure art icl e writer for the Radio 
M agaz in e. A ll WOI'\( i s don e by exp e rts in one of the largest 
vacuum - tube labo r ato ri es in the world, a nd n o expense h as b ee n 
spared to get r esults . We are th e larges t a nd b e st known 
r e filling o p e r ators in th e West. Send us your b urn t-outs and ge t refills that a r e 
absolute ly equal to yo u r o ld tubes. 

nurnt-out Cunning-hnln nnd Radlotron Tubes bought, 15 cents each. 
GENERAL OFFICES NO'V IN O UR NEW ENLARGED QUARTERS. 

660 Twelfth Street, Oakland, California 

S. P. HANKINS & COMPANY 
Te ll them that you saw it in RADIO 

wire, in a haphazard manner. Place a 
laye r of insulating paper over this wind
ing, and w ind on 1600 turns of No. 36 
single silk or enameled wire, for the 
secondary coi l. If this transformer 
is used in the circuit , the primary con
denser should be .005 -mfd., and the sec-

Continued 011 page 68 
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Receivers" 

{ 

They're All Talking About the Ware 

n''f PE T 
Mah ogany c a bin e t , 10 * " high, 14 " 
wid e , 13 %" d eep. Dry - cell "A" and 
" H " b a l le , ies, e nclose d in cabin e t. 
R e fl e x Ne utro dyn e circu i t . Thr e e 
d 'y - c e ll tub es. on e r e fl e xe d ; equiva 
l e nt to f o u r -tub e c i rcuit; o n e stag e 
tun e d r a di o fr eq u e n c y a mpli fication. 
d e t e cto r , t wo stage audi o. Op e r a t es 
l oud s p ea l< e r . Outs ide a nte nna. 

$ Hti.OO " ' ithout nccessorles 

TYPE X 
W a l nut cabin e t, 811., " hig h , 21 % " 
wid e, 10 *" d eep . D r y-ce ll "A" and 
" '13" b a t te ri e s e ncl os e d in c a bin e t. 
R e fl e x N e utrodyne circuit. Four dry 
ce ll tub es, o n e r e fl e x e d; two stag-e s 
tun e d r a d io fr equ e n cy a mp li fication , 
d e t ecto r , two stage s a udio, equiva
l e nt t o fiv e tub e circuit. Do u b l e 
s ca le d vo ltm e t e r indica t es vo l tag es 
o f " A" a nd " E" b a tt e ri e s. Indo or 
or outd o or a nt e nna. 

$1 ;;'0.00 \vithout :accessories 

TYPE W 
W a l nut c a bin e t , 8'h" hi g h, 21 %" 
wide, 10 * " d e e p. N e utr o dyn e , n o t 
r e fl ex e d , u s ing fiv e v acuum t u b es
tw o r a di o , d e t e cto r, t w o a udi o- a nd 
storage b a tt e ry, " E " b a tt e r ies e n
cl ose d in cabinet. D oubl e - sea l p.d 
YO l t nl e t e l' indic ates v o l tage s o f ··,A .. " 
a n d "E" batte r ies. Ind oo r or outdoo r 
antenn a. 

~fn 7:J.OO ,,·ithout accessories. 

And why shouldn't they talk about 

the \Vare? To hear anyone of the 
vVare models is to have a new radio 
experIence. You will say that you 
neve r heard such tone in a receiver. 

There is a type to su it everyon e 
- from th e Type T, a three-tube 

Re fl ex N eutrodyn e, priced a t $65, 
w ithout accessories , to th e Type 

VYU, a st anding cabin et model so 
beautiful that it will fit into the dec

o rative sch em e of the finest hom e, 
priced at $300, w ithout accessories. 

The illustrations wi ll g ive you an 
idea of what the val-ious m odels are 
like, but rea lly to know just what 
th ey w ill do, you mu st hear them. 
You can th en form your o.w n con
clusions as to appearance, qua lity of 
tone, range and any other character
istics that you feel your radio set 
oug ht t o have. 

Be sure to ask your dealer for a 
demonstration of Ware Neutrodyne 
receivers. They are their own best 
salesmen. 

S""d fOT Catalog 

M-'~ 
RADIO CORPORATION 

529-549 WEST 42~ STREET 
('NEW YOR.K 

Progressive Musical Inst rument Corp .. 
New York, N. Y. 

Dalrymple-Whitney Radio Corp., 
New York, N. Y. 

DISTRIBUTORS 

Ohio Musical Sales Co., 
Cleveland, Ohio 

Lucker Sales Company, 
Minneapolis. Minn. 

Kohler Distributing Co .. Inc., 
San Francisco, Calif. 

Knight-Campbell Music Co., 
Denver, Colorado 

Kiefer-Stewart Co., 
Indianapolis, Indiana 

Gibson-Snow Co., Inc .. 

Cohen & Hughes, Inc., 
Phil.del phia, Pa. 
Pittsburg, Pa. 
Baltimore, Md . 
Washington, D. C. 

Illinois Phonograph Company 
Chicago, lllinois 

Yabr & Lan ge, 
Milwaukee, Wis. 

New England Phonograph 
Distributing Co., 

Boston, Mass. 
Commercial Associates, Inc. , 

Los Angeles, Calif. 
D. H. Holmes Co., Ltd., 

New Orleans. La. 
Mickel Bros. Company, 

Omaha, Nebraska 

Syracuse, New York 
J . W. Jenkins' Sons Music Co. , 

Kansas City, Mo. 
C A. Richard, Inc., 

(Foreign Distributors) 
New York, N. Y. 

TYPE TU 
Br'o ' '' 11 111 a h ogany o t' v/ a lnut c a bin et. 
h o u sin g T y p e T circuit. Pan e l ex 
pos e d by rai s ing lid. L oud s p eake r 
c o ncea le d b e hind g rill e . Dry c (' ll 
" A " and "B" b a tterie s e nclose d in 
cabin e t. D imension s : 34 %" hi g h . 
18 v.. " wide , 18 v.." dee p . 

$150.00 ,"vitltout u cccssories. 

TYPE XU 
(See WU for cab in e t op e n) 

Bro vv n ll1ah o g a ny or ~ra ] nut cabin e t , 
w i t h p a n e ls of c o ntras ting sha d es. 
Emb o di e s T y p e X circu i t. L o ud 
s p e ak e r c oncea le d b e hind grill e a t 
t o p, b e low wh ich a d esk le af turns 
d o wn, e x p osing th e p a n e l. Dry c e ll 
" A " a nd lO B" batte ri e s e ncl ose d in 
c a bin e t. Dimensions : 44 " high, 27 * " 
wid e , 18 %" d eep. 

$275.00 ,-,.Tjtltout accessories. 

TYPE WU 
(Se e XU for cabi n et c losed) 

B r own mah ogan y o r walnut cabin e t, 
with pan e ls of contrasting shade s . 
Embod ie s Type VV c i rcuit. Loud 
spe a k e r conceal e d behind gr ill e at 
top, below wh ich a desk leaf turns 
down, e xpos ing the panel. Storage 
and dry c e ll batte ri e s e n c lose d in 
cabine t. Dimensions: 44" high, 27*" 
wide, 18 %" deep. 

$aoo.oo without nccess orles 

Lice nse d by t h e Inde pende n t Rad io Man u factur e rs, I n c ., unde r Haze ltine Pate n ts Nos. 1,450,080 and 1,4 89,228 and 
patents pending, and the trademark " N e u trody n e" r e g- is t e r e d in the U. S. Pat e nt Office, C ertIfi cate No. 172,137 
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Contil/ll ed from page 66 

ondary condenser should be omitted. The 
four leads from the w indings should be 
terminated in a manner similar to that 
desc ribed for the untuned transformers. 

Assembly of Parts 

ON the baseboard, which is 10x 19x 
o in., layout the various par ts as 

ind icated in the drawing, without fas
tening the panel to the boa rd until all 
the assembly work, and some of the 
wiring, is completed . T he additional 
template for the tube shelf will indicate 
the size of the fitti ngs, and in Fig. 5, 
dimensions are given for the two brass 
legs necessa ry to support t he shelf. It 
will be seen t hat mounting the sockets 
on the shelf w ill g reatly shorten the 

baseboard and shelf, with wood screws. 
Most condensers are now supplied with 
soldering lugs, making the work of 
soldering easy. Clips for mounting Co 
are supplied with the transformer so 
that it will be suspended directly along
side. The bakelite strip for mounting 
the three loop binding posts is shown in 
Fig. 7 and should be screwed to the 
tube shelf back of the oscillator and first 
detector tubes. 

The use of No. 14 or No. 16 gauge 
tinned square w ire is recommended, as 
the wiring w ill thus be rigid , and in 
most cases spaghetti w ill not be needed. 
In cases where it is apparent that some 
of the w ires may touch, spaghetti insu
lation should be employed, but not 

;"!~~------3 #"--------i/ 
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-h"EAirELITE 
Fig. 6. M 01l71ti71g for Battery Bi71di71g Posts 

leads to the transformers, as well as 
provide additional space underneath for 
other apparatus. 

After drilling the panel , the two con
densers, voltmeter, rheostats, C helten 
condenser, rheostats, j acks and filament 
switch, may be mounted. As much of 
the w i ring as possible should be com
pleted before faste ning to th e baseboard. 

Z nd 
PET. 

-6" -If v 

1,1,1,1, 11 + 
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otherwise. There will be rather long 
leads from the second detector tube to 
the first audio frequency transformer, 
and it is suggested that these leads be 
run in twisted pair, using a convenient 
size of twisted bell wire -or other good 
insulated wire. 

For those who do not wish to use the 
large tube in the last stage, an alter
native arrangement in Fig. 8 gives the 
w iring di agram of the audio stages 
w ith 3-volt tubes throughout. 

Testing the Set 

A FTER all w iring is finished,an 
accurate check of all connections 

should be made before inserting the 
tubes in the sockets or connect ing the 
batteries. 

Connect the loop or antenna coupler 
to the three binding posts at the left end 
on the rear of the baseboard , the center 
tap being connected to the center bind
ing post. One of the outside loop ter
minals should be connected to the bind
ing post and the other to the lower, the 
two connections being reversible wi th
out causing any change. 

The B batteries should now be con-
Jj(-Z J/(-,3 

A F! 

v o -s 

2M". 

I 

a 
-B ++5 +~ 

'-----------v---------~ 

The tube shelf should be mou nted 
last , after all the connections to the ap
paratus underneath are run. The C 
battery is held in place by a piece of 
heavy copper wire fas tened at each end 
by screws to the tube ·shelf. The bakelite 
str ip for mounting the battery 'binding 
posts is indicated in Fig. 6, and is 
mounted at one end of the tube shelf 
with two wood screlVs. The fixed con
dense rs may be sc rewed directly to the "c~' .8ATrERY '/i" BATTERY 'R" 

Fip . S. A ller71ati'Uf Tf' iri71g Diagram !or J -fio ii- T~;bes 171 A. F. A1I1plifiel 
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~ ........ -E'----- ----~ .. +,,...----/8£----· +0-0- 8- -+i I 3· r /_$" I . I .3" I nected to the terminals, t he battery 
I 8 8 I consisting of two 45-volt units and a 
I ' I 22 ,Y2 -volt unit , the lat ter providing 

[, -- --1- extra voltage for the las t aud io tube 
_ on ly. After connecting the batteries in /j _ - .;; Pl\IL~ series, connect the negative termin<'ll to 

---jf---- _ ~_-----++-} ~ Ii " t he binding post marked -B,. bring out 

"7.7 DRILL. + 45 binding post and take out another 
---- '\. - I a tap at 45 volts, connecting the tap to 

tap at the second 45-volt poi nt to pro-
L------+-----+-----t-------'I - - - - vide 90 volts. The fin al tap, 1120 

I /" r---- --
I 
I .. 

I volts, goes to the binding post at the ex-
/ --~---t-<I";,-- /"---*--/" --->i treme end of the strip and should under 

no circumstances be allowed to touch 
4" ------------• ...,: any other part of the circuit. 

~' 
16 BAtrELlTE 

After the B batten' has been attached, 
plug in the phones 'or loud speaker in 

Fig. 7. MOllnting for Loop Bi11ding Posts COlltilllll'l1 0 11 pflgr 70 
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MEL CO SUPREME---the "Open Sesame" that reveals the priceless treasures of 
the air! M elco reception is to the ear lik e a great, master ly-cut gem to the eye. 
Clear, Fla w less, Supreme. 

R eady for Distribution Ja7l 1lary 1, 1925. 

MJElICO SUPREME REClEEVERt 
ruNlEJD) AAJD)JI(Ql IF'IRlEQlUJENcr 

AMSCO· PRODUCTS INC. BROOME t;LAfAYETT£ STREETS NY 

14-inch Bell 
Polished Pyralln 

A lullllnunl Sound Colulnn 

Wr ite for I 7Iteresti7l(J L iteratu re. 

J3.wvnH 
A Speaker of Distinctive Lines 

Full volume without sacrifice of clear
ness or naturalness. Reproduces true 
tones of voice or music. Equal to hear
ing the original. 
N·o . 100 Speaker Unit supplied for phono· 
graph use-fi ts any make . 
No . 205B-Polished black tlare ........ $22.50 
~o. 205D-Shell pyralin flare ............ 25.00 
No. 100 - For phonograph use ........ 10.00 

ill 1I1111jadured by 

American Electric Company 
State and 64th Streets. Chicago 

Te ll them that yo u saw it i n RADIO 

COlllilllled from page 68 

the last phone jack, turn on the fila
ment switch and volume control rheo
stats, and watch the voltmeter for any 
deflection. I f such deflection occurs, an 
error in the B battery wiring has 
occurred, and the trouble should be lo
cated and cleared before the tubes are 
placed in their sockets. 

If no deflection of the voltmeter 
needle occurs, the A battery can be con
nected. This should consist of four dry 
cells, or more if a parallel arrangement 
is desired, the first three cells providing 
the necessary voltage for the 3-volt tubes 
and the fourth cell provid ing an addi
tional 1 Yz vol ts for the C-30 I-A tube. 
Turn on the filament rheostat and see 
that the voltmeter reads 40 volts. If 
it does, the w iring in the battery cir
cuits is correct , and the tubes may now 
be inserted. If trouble appears, in the 
shape of a deflection of the needle off 
the scale, the B battery is crossed w ith 
the filament circuit somewhere, and the 
trouble must be located before inserting 
the tubes. 

After mounting all the tubes in their 
sockets, t urn on the fil ament rheostat , 
and adjust the voltage to 3 volts: Be 
sure to turn the volume control rheo
stat as far to the right as it will go 
when making the adjustmen t. Next it 
will be necessary to ' adj ust the fixed 
resistance in the C-301-A tube. This 
tube should have a voltage of 5 across 
the fil ament , and as the battery w ill 
have a voltage of 6, a resistance of 4 
ohms is necessary to cu t the voltage to 
the correct value. The Amperite unit 
will provide this res istance automatically 
and needs no adjustment. An easy way 
to check the voltage is to disconnect the 

I 
negative terminal of the voltmeter from 

. the permanent lead running to it , and 
run temporary w ires from this terminal 
to the lugs on the C-30 1-A tube socket. 
T his w ill enable the voltage to be read 
without an extra voltmeter. 

Adjustment and Operation 

IF everything is fou nd to be O. K. the 
necessary adj ustments are now 111 

order. These adj ustments should be 
made when a good radiocasting station , 
located within 100 mires of the receiver., 
is in operation. In normal operation, 
tu ning is acco mplished by means of the 
loop and osci ll ator dials, the volume be
ing controlled by the volume con trol 
rh eostat. The rotor of the coupling 
unit and the condenser C

' 0 
are adjust

able, but once set should not be fu rther 
ad justed unless a change is made either 
in the loop or tu bes used. Set con
denser C IO so that the stator and rotor 
plates are not inter-spaced. Set the 
rotor of the coupling unit half way be
tween the min imum and maximum 
co upling positions. 

Turn the volume cont rol to its high
est position and set the loop condenser 

Co ll li'lll Cd on page 72 



Eam$5!9to $lO!!'a Day 
inRA 10 

You can! Hundreds of ambitious men are already earning thou
sands of dolla rs in this wonderful new industry-you, too , can get 
your share. Mail coupon below for Free Book which describes fully 
the amazing money-making opportunities in Radio and tells you 
how YOU can earn from $5,000 to over $10,000 a year. 

The astounding growth of Rad io 
has created thou sand s of big 
money opportunities . Mi ll ions of 
do llars were spent dur ing the past 
year on Radio, and thousands of 
you ng men are n eeded right now 
to meet the ever-increasing de
mand of work. 
Men are n eeded to build, sell and 
insta ll Radio sets-to design, test, 
repair-as radio engin eers and ex
ecutives-as operators at land sta
tions and on ships traveling the 
wor ld over-as operators at the 
hundreds of broadcasting st ations. 
A nd these are jus t a few of the 
wonderful opportunities. 

Easy to Learn Radio at Home 
in Spare Time 

No m atter if you know nothing 
about Radio now, you can qu ickly 
become a radio expert, by our 
marvelous new method of pract i
ca l in st ructi on-in struction w hi ch 

Pny Inc."eases O , -er 
$] 00 Il ,'Ion t b 

I am a v e r agin g any 
where fro m $75 to $150 
a m on th more than I 
'was In a!\: in g before en
r 0 1.1 i n g with you. I 
would not consider $10,-
000 too m u c h . for the 
course. 

(Sign e d) A. N. LONG, 
1 20 N. Main St.. 
Gree nsburg, Pa. 

Doubles Salary 
I can v e ry easily m a ke 

double th e a moun t of 
' mon ey n ow th a n b e fore 
I e nroll e d with you. Your 
course has b e n e fi te<;l. me 
a P P r ox imately $3,000 
ove r an d a.b ove what 1 
would h ave earn e d had I 
n ot taken it. 

T. WINDER, 
731 Belford Av .. 

Grand Junction, Co lo. 

From lj!lu to $80 a ~Ve('k 

B efore I enroll e d wit h 
you I \vas l11 a king $15 a 
week o n a farm. Now 
leal n £l'o m $2,080 to 
$ ~ , ·1 20 a yeal' . and the 
work is a hundre d tim es 
easier than b e f ore. Since 
graduating a little over 
a year ago, I have ear n 
ed a lm ost $4000, and I 
b e li ev~ t h e co u·r se will 
be wo rth at least $100,-
000 to me. 
(Sign e d ) 

GEO. A. ADAMS, 
Ro u te 1. Box 10, 

Tama'lua, Pa. 

incl udes a ll the materia l for build
ing the latest up-to-date radio 
apparatus. 
Scores of young m en who have 
taken our course are already earn
ing from $75 to $200 a week. 
M erIe Wetzel of Chicago Heights, 
Ill., advanced fro m li neman to Ra
dio Engineer, increasn ig his salary 
100%, even 'while taking au?' co urse! 
Emmett Welch, right after fin ishing 
his train ing, started earning $300 a 
month and expenses. Ano: her grad
uate is now a n operator of a broad
casting station-PvVX of Havana. 
Cuba-and earns $250 a month. 
Still another graduate, only 16 
years old, is averaging $70 a week 
in a radio sto re. 

Wonderful Opportunities 
Hardly a week goes by without 

our receiv ing urgent call s for our 
graduates. ClYVe need the se rvices of 
a competent Radio Engineer." ClyVe 
want men with executi ve abil ity in 
add ition to radio knowledge to be
come our local manage rs." "vVe · 
require the se rvices of several resi
dent demonstrators"-these are just 
a few small indications of the great 
va ri ety of opportunities open to 
our g raduates. 

Take advantage of our practical 
training and the unu sual conditions 
in Radio to step into a big paying 
position in this wonderfu l new fie ld: 
Radio offers you more money thaT. 
you probably ever dreamed possi
ble - fa scinating, easy work - a 
chance to travel and see the world 
if you care to, or to take anyone of 
the many. radio positions ;-t il around 
you at home. And R acl io offers 
you a glorious future! 

The Na tional Radio In stitu te is 
Ameri ca's Pioneer Radio School
establi shed in 1914. O ur course is 
the absolutely complete one now be
ing offered whi ch qua li lies for a 
government fi rst-class commercial 
li cense. It gets you bigger paying 
jobs in Rad io. 
Send for FREE RADIO B OOK 

T .earn 1110re about thi~ trel1lell-
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dous new fi eld and its remarkable 
opportunl t les. Learn how you can 
qu ickly become a radio expert and 
make big money in Radio, 

\Ve have just prepa red a new 
32-page booklet which gives a 
thorough outline of the fi eld of 
Radio-and descr ibes our amazing 
practical training in detail. Thi s 
Free Book, "Rich Rewards in 
Radio ." wi ll be sen t to YOll without 
the slightest obligation. j\'f a il cou
pon for it 1l 0W! 

l' or a short ti me we a re offering 
a reduced ra te to those who enroll 
a t once. Act promptly and save 
money. 

National 
Radio 

Institute 
Dept. 10 MA 
Washington, 

D.C. 

I\'A'I'IONAL RADIO INS'I'ITUTE 
Bel)t. 10 iUA ' Vashiugtull, D. C . 

P lease send m e w ithout the slightest 
o bI igat ion your F r ee Book, "Rich Re
wards in Radio, " an d full details of 
you r s p e c ial Free Emp loym e nt Service. 

P lease w rite plainl y. 

Name .................................................. Ag" ....... . 

Add l'ess .......... .. ................................................ .. 

C i t y .................................... .... .. State .............. .. 
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A 5 Tube Tuned Radio Frequency Receiver 
made of the finest low loss materials and in a beautiful genuine 
solid mahogany cabinet, that is attractive enough for the most 
pretentious room, and at sixty dollars, economical enough for 
the most modest. Users claim it is 

The Greatest VaLue Ever Offered 
in a Radio Receiving Set 

Combines all points essential to the perfect receiver. Real dis
tance reception without that squealing and howling. So selec
tive that once a station is picked up-it can be brought in 
again on the same points on the dials, whenever you want it. 
A nd what's more, 

All genuine Fresh
luan III :Istcrt)iece Sets 
have n serial number 
und tradetllurk rtv&t
ed un ~ he ~ub-p:tnel. 
'I'he n(~ceiver is not 
J!,"ua"r:lutccfl if nunlber 
h :l s been re nlo,'cd or 

taUtl)e ret) ,vi til. 

It's th e Easiest S et In The World 
To Operate 

Ihas"~·eshman 10. Inc. UPamol Condenser l~odlJcts 

Ask your dealer to 
install one in 

your home. 

Beware of Imitations 
and Counterfe its. 

11111111 1111111 111111111 111111 II 1111 11111 I 1111 I 111111 II III!II 1111 240·248 W. 40th St., New York I!III!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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fROD-RADIO 
@i{. 'tfoUr- q{ei(ff~ 

THE nome fflOSY'RAD!O on" 
rket:: o f :lppa ratus, wheth e. ' 

, fg'~O!'>'·fOOO~5, Plugs, Ja cb, 
Sock ets, Rheostats, etc., mean , 
hi ghes t quality. Your dealer 

carriescom.~ 
pletestocks. .;: <,.e _ 
See hlm to- ; , , -
d ay. , _.-

HERBERT H. FROST, 154 W. Lake St., Chicago 

Your Crystal Set 
will work 400 to 1000 miles if made by my plans. No tubes or 
batteries. Copyrighted plans SI.OO ; or furnished FREE with 
complete parts for bu ilding set , including special coil and 
ranel correctly d rill ed for only S5.00. Satisfaction guaranteed 
or money refunded . Satisfied customers everywhere. Pa.r
ticulars free. 

LEON LAMBERT 
542 Kaufman Bldg. Wichita, Ka nsas 

You Should Subscribe for "RADIO" 
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at a point near the zero setting, say 15 
degrees. Slowly turn the oscillator dial 
back and forth , from zero to 25 degrees, 
at the same time listening ·for signals. If 
none are heard , change the loop con
denser sett ing to 25 degrees, and slowly 
move the oscillator dial through an arc 
from 10 to 40 degrees. This process 
should be repeated until a station is 
heard , changing the setting of the loop 
condenser abou t 5 degrees each time and 
slowly turning the oscillator condenser 
from a point at least 10 degrees below 
the loop setting to 10 degrees above the 
loop setting. When tuning distant sta
tions, the same procedure applies, ex
cept that it wi ll be necessary to make 
loop settings every two degrees or even 
less if the signal strength of the station 
to be received is weak. 

When a station has been picked up, 
it will be noted that it can be received 
at two setting of the oscillator con
denser, the lowest one on the dial being 
the adjustment of the osci ll ator that 
gives a beat frequency 45,000 cycles 
higher than the frequency of the incom
ing wave, and the upper dial s~tting 
being for a beat frequency 45,000 cycles 
lower than the incoming wave , fre
quency. Signals should be received with 
about the same intensity for either set
ting, but often under conditions of inter
ference from other stations, it will be 
found that one setting gives better re
sults and less interference than the 
other. 

If the volume from the station being 
received is too great, and distortion 
occurs, the volume can be lowered by 
cutting in resistance in the volume con
trol rheostat. After one station has 
been received and the operator becomes 
familiar' with the adjustment of the 
dials, others will be picked up more 
readily. Each time a station is heard the 
setting should be noted and marked for 
future reference. This is important not 
only for tuning in the same station at 
some other time, but to facilitate the loca
tion of stat ions whose wavelengths are 
known to be slightly above or below the 
station for which settings were recorded. 

When a station at - least 1,000 miles 
distant has been tuned in , the rotor of 
the coupling unit should be adj usted to 
as near a minimum position as is pos
sible wi thout causing a decrease in sig
nal strength. Once this adj ustment has 
been made, the rotor may De locked in 
place with the set screw provided for 
that purpose and need never be changed 
again throughout the life of the oscil
lator tube. When a new oscillator tube 
is used, it may be desirable to make the 
adjustment over again. 

The adjustment of condenser C lO 

should be made while a station of low 
wavelength, bet"'een 200 and 300 
meters if possible, is being received. 

Cont;nued 011 page 74 



Pure, clear tones frOlll your speaker, 
Inust start with your tt·ansform.ers 

I • 

You want more than noise from your 
loud speaker. 

You want pure tones, clear, mellow 
reproduction. 

But no speaker can be better than 
your A. F. transformers. 

And any speaker will be improved 
when you use transformers that are 
designed for loud speaker use! 

Transformers that produce the great~ 
est possible amount of amplification 
unfortunately also introduce imper~ 
fections in the tone. And the speaker 
magnifies such. imperfections. 

Fortunately, however, when the 
tone is clear, you don't need any' 
where near so much volu.me of 
sound. 

In designing MAR~CO transformers, 
an amplification ratio has been used, 
which provides the most volume that 
is consistent with absolute purity of 
tone. And, of course, they are built, 
like all other MAR~CO parts, with 
the famed MAR~CO precision that 
stops leaks and conserves radio en~ 
ergy! 

So, now, those who value tone pur~ 
ity highly, will use two and some~ 
times three stages of MAR~CO 
amplification this Fall, and replace 
squeals with music! 

MARTIN~COPELAND COMPANY 
Providence, R. I. 

RATIO 
31'2: 1 

PRICE 
$5.00 

T ell th em that you saw it in RADIO 73 



74 

Nine Out of Ten Sets 
Use Micadons! 

Nine out of every ten sets made use Micadons - the 
standard fixed radio condenser. Set builders choose them 
for many reasons. 

The]) know that the Micadon is a Dubilier product, heriCe 
supreme in quality and efficiency. 

The]) know that Mica,dons can be obtained in accurately 
matched capacities and that the capacity is permanent. 

They know that. Micadons are easily installed, equipped 
as they' are with extension tabs for soldering and screw
eyes for set screw assembly. 

The]) know that Micadons are made with type variations 
to meet every possible requirement. 

For the best results use Micadons 

Dubilier 
CONDENSER AND RADIO CORPORATION 

CARTER· VERNIER CONTROL 

R he 0 S ta t 
Pat. 7 -10-'2 3 

3 - 6-10- 20-2;;-:10 O hlll s 

1\ II 
Styles 

(; .'\ Il'l'ER orig;in:l li ry h ns lU'otl u cetl 
an e ntirely lien' des ign. 

Sluooth, posit ivc, II 0 is e l c s s, '" i t 11 
VCJ' ni e~' (.;un n 'ul. Only one 1~IlOb. One 
hol e Illounti ll;':;. . 

/l ilY dealer Cflll SII pply. 
Coast Distributors: 1-\ t'lnutic- P:'lci1ic }\g:cncics 
COrlJor,aHou, ~04 TIialto B ld g- ., San Francisco 

'-f/ ril e 
for 

Catalog 
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After the station has been tuned in satis
factorily and the volume adjusted so 
that the signal is audible, the condenser 
capacity should be increased until the 
set oscillates and the signal is destroyed. 
Then back off the setting of the con
denser until oscillation ceases and signals 
of good quality are being received, and 
the adjustment is complete. Do not 
further adjust the condenser for higher 
wavelengths, as the set wi ll surely osdl
late when it is again tuned to the lower 
wavelengths, and the condenser w ill 
have to be adjusted again. It is there 
only to reduce the loop resistance to a 
small value and should not be used as 
a tuning cont rol. It would be far better 
to do away with the condenser alto
gether rather than forever be making 
adj ustments w ith it, as it would surely 
prove a detriment ra thei than a benefit 
in the long ru n if that were the case. 

If, after carefully following the in
structions for tuning the circuit, no 
signals are heard, and at a time when 
local stations are known to be trans
mitting, a series of tests should be made 
to locate the trouble. Touch the grid 
terminal of the oscillator tube socket , 
and if the tube is oscill ating a click will 
be heard in the phones when the finger 
touches the terminal and again when 
it is withdrawn. If it is not oscillating, 
the click w ill be heard only when the 
terminal is touched, and not when it is 
withdrawn. Fai lure of the tube to 
oscillate can mean that the oscillator 
coil connections are wired incorrectly, 
that the tube is defective, or that the 
socket springs are not making contact 
with the tube terminals. 

If the set oscillates continually at 
most settings of the volume control 
rheosta"t , the condenser e10 may be set 
at too great a ca:oa city value. One of 
the grid leads in t he intermediate fre
quency amplifier may be open, or the e 
bat tery is not connected properly in the 
circuit. An open e battery will cause 
oscillat ion troubles, and is often hard to 
find. Try placing the positive terminal 
of the voltmeter, which has been discon
nected fro m the circuit, to the posi tive 
e battery, and touch the negative ter
minal of the voltmeter in turn to the 
gr id spring of each tube socket. If a de
flect ion is noted , there is an open be
tween the e battery and the tube, prob
ably in the transformer. The same 
method should be used for checking out 
the filament circuit, in case some of the 
tubes do not light. 

A howling in the audio frequency 
amplifiers is probably due to coupling 
between transformers. If transformers 
other tha n those specified are used, par
ticularl y the high ratio type, it would be 
advisable to connect the cores of the 
two transformers to the negative A 
battery. 

In regard to difficulty nue to the 
Con/iI/lied on page 76 



itJClz es; weigh,} 
13 3/ 4 pounds. 

Price $4.75. 

REDUCE 
Operating Costs 
THO USANDS of people are already 
cutting their "B" Battery costs one
half, or even two-thirds, by using 
the new Eveready "B" Battery 
No. }70 on their heavy drain sets. 

This new Eveready Heavy Duty 
Battery' marks a marvelous advance 
in reducing "B" Battery costs. 

If your "B" Batteri es h ave 
lasted only two months on a five or 
six tube receiver , this Eveready 
Heavy Duty " B" Battery will in
crease the service two to three times. 

Use this Eveready Heavy Duty 
"B" Battery on any receiving set 
on which the "B" Batteries last less 
than four months. When thus used 
to its full capacity, it is the cheap
es t as well as the best source of 
"B" energy ever offered . 

JI.1oflufactfl.T cd and [J1IaTa~fteed bll 

NATIONAL CARBON COMPANY, INC, 
I-l ead(J. lwTters fOT Rad io IJatterlllllform ation. 

New York San Francisco 
Canadian National Carbon Co., Limited, Toronto. Ontario 

EVEREADy 
Radio Batteries 
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SPAULDING
BAKELITE 

Endorsed by 
Andrews Radio Co. 
C. D. Tuaka Co. 
Chelso" Radio Co. 
Coto Coil Co. 
Rawaon Elee' l Instr. Co. 
The Framingham Co. 
Elec'l Products Mfg. Co. 
Forest Electric Co. 
American Mcchanica 
F. A. D. Andrea 
Reeas, Inc. 
Magnus Electric Co. 
R. E. Thompson 
DYllomotive Radio Corp. 
Ware Radio Corp. 
Phenix Radio Corp. 
Chicago Ra.dio Laboratories 
Operadio Corporal ion 
Howard Radio Co. 
H. G. Saal Co. 
Krasco Mfg. Co. 
Wells Mfg. Co. 
Ferro Mfg. Co. 
Joy Kelsey Corp. 
Clapp Eastham Co. 
De Witt LaFrance Co. 
Cutler Hammer Mfg. Co. 
Shepard-Potter Co. 

SPAULDING FIBRE 
COMPANY. Inc. 

Factory- Tonawanda. N. Y. 

SALES OFFICES· WAREHOUSES 
484 Broome St .. N. Y. C. 
659 W. Lake St. , Chicago 
310 E. 4th St .• Los Angeles 
141 N. 4th St., Philadelphia 
15 Elkins St., Boston 
171- 2nd St., San Francisco 
50~ First Nat'IB.nk Bldg., Milwaukee 

When you consider its source, you can readily 
understand why Spaulding-Bakelite is dentanded 
by discriminative radio fans and leading manu
facturer s. 

Made in the Spaulding plant, famou s for over fifty 
years of specially processed fibre- accorded the 
Spaulding lintitless facilitie s for uncommon man
ufacturing- this bakelite for radio panels and 
tubes is likewise specially processed and especially 
dependable4 

Beautiful, black, everlasting, high gloss finish. 
Drills, saws and engraves safely; will not s hrink or 
split4 Highest in dielectric strength4 :;upplied in 
standard sizes, individually packed In envelope 
containers- special sizes to order4 

" Write-nearest office for descriptive circular4 

Beat These Wet HB" Batteries lfC~;~u 
L'!abat Junior (12 cell s 24 vo lts) capac
ity 800 mil-amps, on ly $3.96; Rabat 
Senior (2 800 mil-amps), $~.60. P ri ces 
I".O.B. Clev e land, Ohi o. If you r dealer 
ca.nn ot supply you, send direct. 

See the New! - - - -

MONTROSE LOW LOSS 

~n?w~~~~~~e~ta! 2 · 50 
The Radio Rabat Company 

. ...;14 Dang'or nhl,.:;. C' 1 ___ ','c]:lIHI. Uhin 
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'l'he SATURN 
Perfect Jack and Automatic Plug. 
Your order filled by ma il promptly 
Every a rticl e absol utely g uaranteed 
The SA'l'URN JUfg. & Sales Co .• Inc. 

4S U ___ 'eknulIl 

Street, Ne,v 9 
York, N. Y. .-

Dept. B ~ . 
vVri te for 
Liter atur e 

low price. 23 plate, cap .. 0005. 

UNITED RADIO LABS. of the Montrose Mfg. Co. 
I:ma F ulton St.. Brooklyn. N. Y. 

Famous for Quality and Service 
AMPLITRON TUBES 

Bonded to Give Service- List Price $4 
Send in your old and burnt out Tubes-We 
will send you new AMPLITRON-any 
model - at. .. ......................... .................. S2 .. 50 
Dealers and Jobbers- Write for Discount 

PENNANT RADIO LABORATORIES 
Dept. 23 Cenlral Ave., Newark. N. J. 

T ell them that you saw it in RADIO 

COlltillu ed frotll page 74 

heterodyne oscillator's radiating energy 
through the grid coils and loop, no 
trouble will be experienced if the direc
tions for adjusting the grid coil of the 
oscillator coupler are followed carefully. 
If an antenna tuner is added, the coup
ling between the antenna and secondary 
coils must be kept as loose as possible 
consistent with the proper signal 
strength. Otherwise, enough energy will 
be radiated to cause interference in 
nearby receivers. 

Tests made with four of the improved 
sets installed in four separate rooms of 
an apar tment disclosed the fact that 
with the grid coupling coils properly 
adjusted, no noise from the oscillator 
tubes in the four sets could be heard in 
any of the receivers and no other source 
of local interference was noted, either 
when the sets were all tuned to the same 
station or to different ones. 

FINAL PRIZES FOR IMPROVE
MENTS IN 45,000 CYCLE 

SUPER·HETEROO,YNE 
First prize, $60.00-James R. 

Kenna. 234 Bush St., San Fran. 
cisco; volume control. 

Second prize, $40.00-Chas. T . 
Maloney, 36 Preston St., Hartford. 
Conn.; protecting condenser in 
oscillator. 

Third prize. $20.00-0. B,. Mc. 
Gown, Custom House, San Fran. 
cisco; "A" tube in final a. f. 
amplifier. 

WITH THE AMATEUR 
OPERATORS 

C01Jliutl ed from page 41 

heard by amateurs from a ll parts of the 
U. S. The New Zealand amateurs use 
waves between 100-125 meters. 

The number of stat ions using 75-80 meters 
is increasing rapidly and interference on 
this band of waves is gett ing worse. 

7BJ of Vancouver, Wash. , h as moved to 
Portland, where he is employed as a teacher 
in the "Y" radio school. Amateurs and 
B. C. L. S.s around Tacoma, W ash. , report 
severe Q. R. M. from the smoke precipi
tating plant. Assistant Radio Inspector 
Hayes of the seventh distr ict held operators' 
exams in Boise recently. 7LO succeeded in 
passing the first grade commercia l exams. 

7AJY and 7RY each _worked Porto Rico 
recently. Neither station llsed over 15 watts. 
The wavelengths used were betweell 75·80' 
meters. 

7 AFO was one of the fortunate stations to. 
work the Shen andoah, on her recent trip 
to the west coast. 76R a lso handled some of 
the Shenandoahs tr affic . 7 ADQ was heard 
in France. 7DF was reported in England 
severa l times recently . 

Transcontinental tests on 20 meters and 
40 meters are creating a great deal of 
interest if.! amateur circles. 

3CHG, E lmer Gabe l, Kennett Square, Pa., 
has worked Z4AA, Z4AG, Z2AC, Z2AP,. 
A3BQ, and stations in France, England, 
Porto Rico, Mexico and Canada on 8(} 
meters with a n input of 450 watts into · a 
UV -204 tube. 



Any Condenser can be called LOW LOSS, but 
. Only It's Performance Qualifies the Name 

IN THE NEW YORK GROUNDED ROTOR scientific designing, to
gether with the highest grade of materials and instrument workman
ship combine to produce a condenser that is in a class by itself---no other 
condenser manufactured incorporates so many actual improvements . 

. 005 (23 plate) withoutVernier $4.50 
Geared Vernier attachment, complete, $1.50 

OUR STANDARD NON-GROUNDED CON
DENSERS · are made in four sizes with or with
out vernier - are universally recognized for 
their efficiency, workmanship and low price-made 
possible by large production. . 

Price with Vernier Knob 
and Dial, 23 Plate, $3.50. 
Without Vernier, 17 Plate, 
$1.80. 23 Plate, $2.00. 43 
Plate ...... ....................... $3.00 

New York Distortionless Audio 
Amplifying Transformers are 
the standard by which others 
are judged. 41'4 to 1 ratio cor
rect for all style tubes. Price, 
•• •••••••••••• •• ••• H •••• : ........ . •••••• •• • •• $4.00 

Tuned Radio F requency Transformers, with 17 

Plate Condenser attached .............................. ..................... $4.50 

BY PASS CONDENSERS 
.05 
.01 

NEW YORK 

$ .90 
1.25 

COIL 

NEW YORK 
PRECISION MICA 
FIXED CONDENSERS 

.o)lul'(>, L:.l"lfurul C UI)Reity" 

TyI.eB 'l'ype A-No CUI'S 

Ad a pte d by L ea ding Hete rod y n e Manu 
l' ac lU J'e r s o n a ccount of t ruthful ca 
pacity r a tin g . Thi s is th e o nly la b o r a 
t o ry p r e c is io n - b uilt condense r o n t h e 
m a rk e t . y e t so ld a t a comme r c ia l p r ice. 
It i s sta ndard equipm ent wi th som e o f 
t h e 1a r ges t a nd 111 0St d iscriJn i nat ing 
se t m a nufa ctu r e r s. 
G u a rant eed f o r ca p a c i ty an d a gain s t 

l ea k a g e or b r eakdow n . 
T h e f o llo w ing s ize s a lw a ys in stock : 

Ca p ac i ty Re taH P r ic e 
.0001 Mfd. . .......... ....... _ .... _ ..... 35 
.0 0015" ...... ............. .... . 35 
.000 25 ... _ ....... ... _ . . _ .... ....... 35 
.0005 .... .......... .. ..... ....... . 35 
.00 1 .... .. ...... ..... ...... ..... .4 0 
.0 0 2 ...... .... .. .. . 40 
.005 .... ... .. ...... ... .... .. .... . GO 
.O OG •••.... ...•.. .•.•...• ..•... _ .7 5 
.00025, ,,·itb G ritl LC:lk lliount
jug; :1 ttnchetl, 45c lis t. TylJe C 

COMPANY 
338 Pearl Street, New York City, N. Y. 

Pacific Coasf- .... MARSHANK SALES CO.,1240 S. Main St., Los Angeles, Calif. 
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SEND FOR BOOKLET 

MAIL coupon below for 
ou r cata log and booklet, 
"Some In sulation Stickers 

E,,,plained." 

Engineers de'Veloped this special 
panel inaterial for Radio ONLY. 

T HE radio amateur is to be 
thanked for the development 

of "the supreme insulation." When 
he made known his demands for 
DX, and for volume, it was soon 
evident that ordinary insulaticin 
good enough for a hundred other 
uses was not good enough for 
radio. 

built set, it is usufl lly an evidence 
of ge nuine good quality. 

So we put engineers to work to 
develop a super panel material that 
would not only give ample proof 
of lowest electrical losses, . but 
would also be easy to drill, saw 
and cut; non-warping, and good
looking to boot. 

You can see the difference be
tween Radion and common panel 
materials, if you will look at the 
finish. Radion has a high, polished 
finish. That keeps out dirt and 
moisture, which, even in little par
ticles on the surface, cause short 
circuits and reduce good reception. 

Everyone knows R adion is the 
easiest panel material to cut and 
saw. There are eighteen stock 
sizes, two kinds, Black and Mahog
anite. Sold universally by dealers 

Radion was the 
result. There is noth
ing quite like it for 
real results. 

Authoritative lab
oratory tests c~nclu
sively prove highest 
insulation character
istics. I n the set you 
build , it m ay give 
you just that extra 

.energy n ee ded to 
tune in a distant sta
tion. When you see 
Radion in a ready-

Independent Engineers 
Test. ofRadion prO'Ve: 
1. Lowest Phase Angle 

Di ffe rence .... .. O,5 to 0.6 
2. Lowes t Dielectric 

Constant .... .. .......... 3. 'J 
3. Highest R esisti vity 

M ego hms -om.) ......... . 
............. .. ....... 1.0 x 108 

4. Lowest Po we r Loss 
Fa c to r 0.665 % to 
0.875 '70 

5. Lowest Absorption of 
l\1oisture in Air ...... __ 
............. 005 % to .02 ')'; 

6. Lowest Ab so rption of 
lVloi sture in WateL .. _ 

.. .. . OS7r to .11 ?,r 

who know radio. 
Better performance 
will make it worth 
your while to ask 
for it by name and 
to look for the name 
on the envelope, and 
the s tam p on the 
panel. 

Radion dials to 
match , also sockets, 
b:nding post panels, 
in sulators, kno,bs, 
and the new Radion 
buil t-in horn. 

AMERICAN HARD RUBBER CO. ' 

11 ~ercer Street New. York City 
Chicago Office: Conway Building 

Pacific Coast Agent: Goodyear Rubber Company, San Francisco, Portland 

RAOION RS-l 
Al\IERICA N HARD RUBBER ca., 

11 l\lercer St., New "ork 
Please send me your catalog and 

book lpt . "Some Insul a tio n Stickel's 
Expla ined." GJhc Suprant:. Insulation 

PANELS NO,lIe __ ........ . .. . ...... ___ ____ _ . ___ .... __ .. . __ . . . . . _ .. . __ . . .... . 

dddre" , .. .................. .... ........ .. 

Dials , Sockets, Binding Posts , Panels, Etc. Ci ty ...... .. .................... ...... .... State ............ .. .. 
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RECEIVER CONSTRUCTION 
Continued from page 19 

ably necessary to have an antenna and 
ground connected to the set in order t () 
get sufficient signal strength to be audi
ble with the radio frequency tube un 
lighted . Once found , the point of bal
ance need never be changed throughout 
the life of the radio frequency tube, and. 
if the dimensions and values given are 
followed, this setting will be sufficient 
for all waves to wh ich the set is capable 
of tuning. Also , the regeneration coil 
w ill be found to be practicall y constant 
in its setting rega rdless of wave length , 
one setting bei:1g SLi1I 1C.ent unkss it .s d ~ 
sired to change volume. 

All tuning can be done w ith the two
condensers alone, and with the size loop, 
and tapped co il given, their settings will 
be practically uniform throughout theil
scale , varying possibly not more than 
three or four degrees, wr en used with a 
large antenna or on the loop alone. P ost 
L is for an antenna of any length , while 
post S is for use with an extremely short 
antenna, the use of which w ill vary the 
settings of C2 in proportion to the length 
of antenna used. The same tuning chart 
can be used for both loop and long an
tenna reception. 

As to the results to be expected, good 
reception of stations up to 150 miles 
should be obtained on the loop alone, 
maximum signal strength being obtained 
when the set is so placed that the plane 
of the loop is parallel to the direction of 
the transmitting station. The maximum 
is broad, but the minimum point, or 90 
degrees from the maximum, will be 
found to be sharp, and in this respect 
the set is a self-contained radio compass. 
This minimum reception point can be 
used to eliminate interference. Recep
tion on the loop alone is bilateral. When 
the loop is augmented by a short antenna 
of about 15 ft ., connected to post S, the 
above range can be doubled , and the 
unilateral effect can be observed by re
volving the set. With the conventional 
sized antenna connected to post L , with 
ground, transcontinental reception should 
not be the exception during the fall and 
winter months. 

Soon to be given commercial an
nouncement is a new va.:uum tube whose 
filament is heated bv resistance wire su p
plied with current f~'om the 110 volt a. c. 
lines, instead of by d. c. from an A bat
tery. It is provided with a standard 
Edison lamp base to give the 1]0 volt 
contacts. Separate cathode, · grid and 
plate leads pass through the upper por
tion of glass bulb that houses the tube 
elements. The nichrome wire heating 
element is inserted into a thin quartz 
tube which is surrounded bv an alundum 
cathode or " filament" so that the latter 
is heated by conduction. The heating 
clement is renewable. Together with 
some form of B battery eliminator the 
tube will function directly from the 
lighting circuit. 



Free! 
TlzeNew 

PADDACK 
Miniature 

Loud Speaker 
Only 

7" High 

cA Loud Speaker For Crystal' Sets 
Free-this dandy little loud speaker in return for 
sending us your subscription to "RADIO" for only 
two years at $2.50 per year. $5.00 brings you the 
magazine for 24 months and the loud speaker as a 
premium. This sensational holiday offer positively 
expires on January 31st. A ll subscriptions must be 
in our hands no later than that date . Two individual 
subscriptions hr one year each will also be accepted 
or you can extend your own subscription for two 
years more and get the loud speaker free. vVe g uar-

ant ee delivery of the loud speaker without delay. 
Orders will be filled within twenty-four hours after 
your subscription reaches us. The speaker, illus
trated above, is beautifully finished in brass and 
gunmetal. It will reproduce signals received on a 
crystal set. Also operated with vacuum tube re
ceivers. Beaut iful workmanship. Substantially 
built of best materials . Every instrument is guar
anteed by the publishers of "RADIO" to give entire 
sati sfaction . Your money refunded if you are not 
pleased with thi s premium. 

We prepay the delivery charges. 
Simply mail the coupon and $5.00-right now. 

This coupon must be in 
our hands no later than 

January 31st. Only a ~ery 
few of these premiums avail
able. Act now and be assured 

of getting one! 

" RADIO," Pacific Building, San Franc isco, Calif.: 

Here's my $5.00. Send me "RADIO" for two years and 

immediately ship to me one PADDACK loud speaker. It is 

fully understood that $5.00 covers the entire charges of 

this great offer. 

Name ................ ......................................................................... . 

Address ........................................................................... . 
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?[ Have You Heard THE RADIO SHACK ]\ 
~> . New Shacton Low Loss ::: 
l~ 3 Circuit Receiv~~ '1 ]c~ 

~[ s~;;: i;:::~e;t ]~ 
\[ sAen:~~::;; ~:rt:I:; the Visidial, then-music. lectures and entertainment ]) 
.... of a ll sorts from all parts of the country. These long. cold winter eve- \ 
~ nings hold many a surprise for the owners of the new" SHA GTON." • } 

::

:.':[ For design, construction, performance a nd ease ,of operotion ,t he SHACTON i s th e ]: ••.•• :.: 
most r emarkabl e achievement in present day r a dio. The most tmportant feature and 
without a doubt the cause of SHACTON'S success lies in the fact 
that Low Loss in s trum e nt s of the highest grade a re used through- P RIC E 

. out the en tire circuit. Equippe d with VJSIOIALS-di a ls behind : 
l the pan el, enabHng- fi ne. s h arp tuning without vernier. The Vi sid~al $ Z939 ... 
: [ adds to t ile a ppea ranc e and improves th e performance to a surpr1S- ] : > ingextent. Something new, something better. ACCESSORIES < 
•• STANDARD PARTS : 

'with VISIDIALS Everything needed to operate aft er build· • 
~ lng i s li s ted here- : 
"'[ 1 7x18 Drill ed Ra d ion M a hoganite Panel, 3 Type 20lA Tested Tu bes . .... .. $10 .35 ]:" 
l Eng r aved in Gold . 16Q. Amp ere H our Storage Battery 11.25 ... 
: 1 Brunswic k Low Loss 3-Circult Tuning 245 _ Volt Extra Large Enco .. B" : 
'. Coli. Batteries .... . .. '. . .. . . . .. .. 6.50 .-
:: 1 Genuine Brunswick Low Loss Can. 1 Pr.3000-0hm Head Phdries andCord 3.75 :: 

: [ denser. 1 Antenn a Equipment .. . . . . . . . . .. 1.50 .~ 

\ a nd Binding Post Strip . COMPLETE OUTFIT .......... , . $34.u5 ...-
: 1 Brunswick Triploid Mounting Soc ket 1 Phon e Plug, D ouble . ...... .. ... ;--:1J ]: 

: 2 Brunswick C ast Foundation Brackets. Parts also s old sepa r ately '. 

(. 2 !;~::~~:iC~ 10arCk;ho,;;i:~. IGf~d;ri~t:~ Ord e r se~~~n~~;ss~~E~utfit both ) 

.:[ 1 Freshman Mi ca Grid Condenser. together, a nd we will send Fine Mahog- ] ... 
: a ny Finish Cabinet FREE ! ~ 
:. 1 Standard Gla ss·Enclosed Grid Leak . MAIL COUPON TODAY _ : 
• 230-0hm Shactol1 Bakelite Rheostats r--- --- --- --- - ---- .' 
.:: with Gold-Plated Indicators. THE RADIO SHACK , Dept • . A:1:'; :" 

: [ 2 Molded Mahogany Dials grained to I 55 Vo.oy St. , New York, N. Y. : 
~ m atch panel. I Please send me the HSh8cton" outfit I have : 
".: 5 Lengths Professional Bus-Bar. • mmaarnktehde' amWohuennt.itlfsrlriavmes nloWtilslaPta"sYfi'et hdeIPows,tl-1 {, 

1 Special Blue Print for thi s circuit. Not . l a n ordinary hook~up but a clear pic- I ~~~~~ i~~ra~~J~~S~t:rt Yct~i~~ri~ !~~':~~~d my ~ 
\ ~':,rJ !':~. that a child can understand I (..\) Complete Building Kit . .. 529.39 0 ..... 

• 
,.:[ T f I (B) Operating Outfit .••••.... $34.05 0 ... ~ 2 Prcmic r H egcho g rails orll1e rs. 

~... ALlT;;;" '\~';;.~/r;;'A~~'J./:C'R£ I ::::~~:: ::: ::::::::::::::::::::::::::: : : : :::::: ,.1 
/rr 55 Vesey Street, New York City .1 CitY ..........•.•.. ..... .•.. State.. .. ........ .. . . "-: 
: lSIc " ,r 'l' 'lE= .. .. : ••••••••.. ..••••••... ...••••... ....••••.......•••••... ...••••.... \.!.t\.!..l\.! .. / .•••••... -................. •••.....••••••. . •••••••.•••••••• 

"INSULA TE" AND "HI-HEET" 
(~tolded COltll.osition ) . (Bakelite) 

--------------------

1 0 0 { n:n:'; .. ~ri~;;~". 
Binding Post ... 
Hend Cnl's, 
Insulators, etc. 

til .. tfU'k for .trUln.,' l'4hhtIlH~nt 

GENERAL 

Articles of Any Shape 
Molded to Order 

INSULATE 

I nsist on 

'Hi Heet" or 

"Insulate" 

from your 

dealer. 

co. 
999 Atlantic Ave., Brooklyn, N. Y. 
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REACTANCE COUPLING 
COIl/illlled from page 25 

battery, distortion may be obtained due 
to the curvature of the tube character
ist:c. 

In concluding this ar ticle, a slight 
modification of the circuit in Fig. 1 will 
be given which will enable better quality 
to be secured. It 'will be observed that 
th e loud speaker is placed directly in 
the plate circuit of the last tube. This 
is the usual manner of connecting a loud 
speaker. It may result in distorti ons be
Gll.se the direct current of t he plate cir
cuit may saturate the iron core of the 
loud speaker. Another disadvantage is 
that if the plate current flo 'ws through 
the magnet windings in the wrong direc
ti on the loud speaker may gradually lose 
its magnetism and so become less effi
cient. 

To avoid these effects of the direct 
current flowing in the plate of the tube 
the circuit shown in Fig. 2 may be 
employed. Another plate reactance 
equal to those in the preced ing stages 
is used in the plate ci rcuit, and thus 
maximum undistorted amplification is 
obtained across it. The direct cu rrent 
of the tube thus fl ows through this re
actor. The loud speaker is coupled to 
this reactor through a 1 or 2 mfd. con
denser and the audio frequency voltage 
across the plate reactor is made to op-

-l'._ 

Fig. 2. A lternative COl/nee/ion for 
Loud Sp eaker. 

erate the lo ud speaker. Thus t he direct 
current IS excluded from the loud 
speaker. 

A ny number of stages up to three 
may be employed, depending upon the 
type of receiver employed. Such an 
amplifier will give just as good quality 
as any resistance coupled am plifier , is 
more efficient from an amplify ing point 
of vi ew in that it utilizes th e amplifying 
prope rti es of the tube up -to its maximum 
capacity, and at the same time is more 
economical in B battery. For those who 
are seeking a high quality amplifier this 
5'.·stem should commend itself. 

"Elements of . 
Radio Communication" 

By Lieut. E . W . Stone 

$2.50 A Book that 
every radio fan 
should have. 

SENT POSTPAID ANYWHERE 

PACIFIC RADIO PUB. CO. 
Pacific Bldg., San Francisco 



TRAOE MARK 

CA TLAS ,floods the 
room with the best 
t hat's in you r set. ' 
Write for interesting 
literature you ought 
to read before buying 
ANY speaker. 

MUltiple Electric 
Products Co., Inc. 

365 Ogden St., Newark, N. J., 
Dept. W. 

New York, Boston, Philadel
phia, Baltimore, Pittsburgh, 
Detroit, Chicago, St. Louis, 
Rialto Bldg., San Franc isco. 

Marconi W ireless T elegraph Co. of Canada, Ltd. 
S ole CanlJditm Dis tributors 

A s light turn of the ex
clusive Atlas harmonizer 
(Pat. applied fo r ) - and 
your speaker is h armo
nized with the broadcast 
you are h earing and the 
se t y ou are u sing . It 
gives you radio-as you 
ought to h ear it. 

.' 

Atlas unit, with at· 
tachment couplings 
to f i t al1 . ' . ,nrlRr n' / 

Tell them th.at you saw it in RADIO 

New type Atlas 
wi th the strik
in gly beautiful 
bronze·brown 
ripp le· f i n is h 
gooseneck horn. 

/ 
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QUALITY Loop 
The only folding loop on which 

wires stay taut when open ing and 
closing. Wires CAN"T get tangled! 

Simplest. Most Positive 
Single Radio Plug 

The Spring Terminal 
used in the Sing 'e Plug 
and the Four Way Plug 
(shown below) is with· 
out doubt the sures t 
and best connection. as 
the tips are gripped 
all around. insllring a 
perfect connettion with 
no lost energy. 

No tools are needed. 
Just insert tips by pres· 
sing and turning to the 
right. Fits all standard 
J~cks: takes all types 

Price 60c. of tips. 

The New Four Way 
Switch Plug 

Is a multiple plug used 
to connect the head 
phones and loud speak· 
er to the radio seL 

The dial at the base 
ot the plug stem reo 
volves with stops . in 
lour positions. 

No tools needed. No 
set screws to get lost . 
Fits all standard Jacks. 
Takes all types of t ips. 

The Extension 

Cord 

Jack 
Is manufac. Pri('e 1.00 
tured to pn. L~C;S;~d 
able those r~I"nt 
who want 1.490.003 
to use the loud speaker 
or phon es in ot he r 
parts of t he house with· 
out moving set. 

No toots or sotdering 
Iron needed to make 
connection. 

Takes any standard 
Price $1.00 plug. 

Manufactured by 

Four Way Company 
Myrick Bldg. Springfield, Mass, 

One Dial 
But one dial to lun e. nu un sightly out· 

.. due Antellna. no Gruund Lv bUlher Wilh. 
It "s ('a~y to gpt VnluJn e, Distance and 
";e lectivity with the 

MODIBN Ss::r "REFLEX" 

Th is set is easy to build a nd your 
frit'nrls will mal 'vel at th e r eRulls. Vull 
size wiring diagram and complete con
"I ruclional bu lleti n of above cit'cuil 
~ent on receipt of 4c in stamps. Write 
for it loday. 
. \10DF:RN engineers have steadfastly 
"efused to cheapen th ei r pruduct to 
mee t lhe "e'luiremen ls of some set 
manufacturers. When you buy MOD· 
I<;HNs in a set, you'll know price was 
not the consideration for the manufac· 
IUl'er's choice of MODERN Transform· 
e r s . 

The Modern Electric Mfg. Co. 
TOLEDO, Ullin 

" Torld's Inrgest 
I runsfurlllt"r 

.nulIut'ucturers 

making 

r I'U nst'orluerR 

,axt·lnsivt·ly for 

ICadio ItUrltOSes 

" 

Why not subscribe to 

"RADIO" for 6 months? 

Price, $1.00. 

truly remarkable!" 

The National Regenaformer 
f ur th e Bl'ow nin g-Ora l{ t' ci r cuit. A "-tu be 
set that's a wond e r. S~ lld [or Bull e lin 105R 

NATIONAL COMPANY 
110 nrooldine St., t.:tllu bddgc, 1\las8. 
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Testt::d and Listed as Sral.dard by UnderWTiters' 
Laboratories 

u. S. 
Pal ... nl 

1,495,582 

A noiseless, bulb less 

battery charger 
for the Pacific Coast 

Th e Bfllkite Battery Charger is today unit'ersall,. 
accepted a ... oneol tfle most efficient and trouble.. 
free method.;: 0/ l..h,,'ging radio ba tterie ... o 

It is entirely noiseless, has no mov
ing parts, vibrators or. bulbs, and 
nothing to adjust, break or get out 
of order. It cannot discharge, short 
circuit or damage the battery by 
overcharging. It needs n') attention 
other than an occasional filling with 
di3tilled water. It is unaffected by 
te,nperature and fluctuations in line 
current. It is simple, efficient, and 
unfailing in operation. It can be used 
while the set is in operation. Its 
operation does not create disturb
ances in your set or y;:,ur neighbor's. 

Charges the 6 .. .,olt "A" battery at 3 amperes, 
from 110 .. 120 AC, 60 cycle enTrent. Special 
model fOT 50 cycle. Will aho chaTge "B" bat· 
teTies of the lead tyPe. If YOUT dealeT annot sup. 
ply )'ou, sent direct prepaid on receipt 0/ Price • 

FANSTEEL PRODUCTS COMPANY 
North CbicaiO. Ill. 

I' \f · .. ·~I(· . ... . ,.... 1-' ..... "" ', 'UII!", !l'nn 
... r" ... · ....... " .,. Iii • • h ...... , ...... II' 't.",.. 
" .. n'Kun, .. r7 ,.. •• , I ..... 'nar,. .. • •• I~nm ... r. 
J. " ... t .... 1:.1 .. ~. :hl ...... ".· .... 1 ... ' ......... " .... . 
MaJre, U:\ ( ... onn ... ·.I.·u. "'t.a "urf'nnd, U. A. 

. Ii Ill ...... I.U",- '"r.h ........ b St. 

Price $20 

B~tkit~ 
']Jaffer!! Clwrger 

~ r.rc".cr Uist"nce-Less Noise 

Only $1 :It Yout" n(Oalr-r's or Dfrpct 
I'~l'nnl l is. 

'rUIlN·IT HAIlIII ~ .\I.I~S. Inc. 
71 .\tnrr:IY ~t., ~. \ ' . 
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AT·TERIES 

(Abovel - They Roamed the World 111 the 
Speejack's Radio Room-v6.U J hoto 

(Belowl - Dog Sleds Ca"y Them to the 
Arctic Outpo.ts of Civili~at/on 

You're fortunate - you average 
buyer of radio equipment. For when 
you are in need of new batteries you 
can phone or walk a few blocks for 
fresh ones to replace those in your 
receiver. Not so fortunate are those 
who wander across the world or spend 
their lives in the lonely outposts on 
the frontiers of civilization. 

To them the correct selection of 
dependable receiving equipment is 
vital. For to be deprived of the useof 
their radio set is a dire catastrophe, 
and results in" complete isolation 
from the world outside. 

Those who must receive absolute, 
unfailing service over longer periods 
always buy Burgess "A," "B" and 
"C" Radio Batteries. 

HA.1r An), Radio En.ineer" 

-BURGESS BATTERY COMPANY 
Engineer. DRY BATTERIES Manufac/ure,. 

Flashlight - Radio - IgnitioD - TelephoDe 
General Sales Office: Harris Trust Bldg •• Chicago 

Laboratories and Works: 
Mad,son,Wise. .~lIIIIIfl~ 

In Canada: If 
Niagara Falls and Winnipeg 

INTERFERENCE ELIMINATOR 
COlltinu. d from page 26 

Fig. 4 shows one of the methods of 
multiple reception using but one antenna. 
Preceding each receiver and coupling it 
to the antenna, is a single tube which 
acts as a radio frequency amplifier and 

.. ~ .. 
-': (Joo 

ro 
4-0.0"1) 
ollm.s 

Covpn"9-t--t--+_ 
TviJes 

ing four sections (ali painted) and a 
man at each guy playing out, sections 1, 
2 and 3 were raised skyward until the 
bottom rested on the scaffold platform. 
A 10 ft. section was dropped in the 
crock below, fastened temporarily rigid 
at the top to the scaffold, and the bot-

!-.:...·.l 
~ .... --. 
~:';, 

(~::'- - - -_. 

[~- --- ._. 
~~ 
.~ .... 
,~, 

',._7 S 

~-- --

Fig. 4. Method of Coupling Several Receiv
ers to One Antenna 

coupler, permlttIng the transfer of 
energy in one direction only namely from 
the antenna to the receiver. Therefore 
the primaries tune absolutely indepen
dent of each other and there is no more 
difficulty in connecting an indefinite 
number of receivers to one antenna than 
in using one receiver. 

The coupling or radio frequency 
amplifying tubes, once turned on, re
quire no more adjustment and each oper
ator handles his own receiver as if he 
had an independent antenna. 

Note: The primary tuning is a little 
less sharp in this arrangement. This 
arrangement has shown to have several 
advantages-as using but one antenna, 
also greatly reduces the feedback or 
heterodyne action in CW work between 
receivers, which is causing so much inter
ference lately. 

FEATHERWEIGHT MAST 
Cot/lit/lied from page 32 

ft. was then given two coats of heavy 
asphaltum paint, as were the remaining 
four sections. 

The foundation consists of a large 
rock buried 2 ft. in the ground, upon 
which rests on end a 4-in. inside diam
eter sewer crock protruding a foot or so 
above the ground. A scaffold some 8 
ft. high was built around the crock and 
the 30-ft. section stepped. By having 
within reach of the scaffold the remain-

Tell them that you saw it in RADIO 

tom of section 3 dropped over section 4. 
Section 4 was lifted and dropped pile
driver fashion in the crock until it tele
scoped a foot into No.3, (gravity doing 
the work). Sections 1, 2, 3 and 4 were 
raised and section 5 stepped in crock, 
etc. At the intersection of sections 4 
and 5 at the scaffold level another set 
of guys were soldered loop fashion, mak
ing three sets in all. 

Within an hour after stepping the 
original 30 ft., we had a rigid 3-in. tube 
poking its head some 65 ft. above the 
ground. I feel safe in saying that if we 
had more pipe at hand we could have 
gone 100 ft., or better in this manner 
without mishap. One man can easily 
lift the entire mast if t he guys are played 
out tactfully as he lifts. It is not neces
sary to solder the individual section 
joints if the lower ends are placed over 
the upper. The base was then cemented 
into the crock, the whole being water 
tight. 

1 might add that a flexible galvanized 
iron wire halyard is recommended, and 
one should use care in applying the acid 
when soldering. Do not drill the pipe 
at any point. 8FT had a 60-ft. mast of 
the same material break and fall while 
trving to reinforce the joints with bolts. 
This is not necessary. My mast has 
withstood some pretty severe winds and 
indications are that it will last a life
time. 



It Brings ~Em In! 
Get more stations- greater range-bigger vol· 
ume-filler eeLct ivity-)c:::;s btcrferencc. Lasts 
f Jrever. The ore b i"!' c.<1vance y r t made in tuning. 
Ratio 12 to 1. Qui : \. !y appl ied to any 8 1!aft. For 
sale by nil good Rat1 :~ Dealers. If unable to ob· 
tain from dealer, enclose $2.50 for nickel-silver 
finish, or $3.60 for De Luxe satin finished gold. 

~Super·Heterodyne 
for $97.$0 

Receive tho pa.rts complete t o assemblo your own s ct . 
{joa..;t 10 erost 0 :1 :'.0 M-I .l , h Loop. A5~emJ..l" t.bi s i · tube 
Microdync ... uDC:·· h cLorodyno cn a 7::18 in . v:mcl in threo 
bours. l'ans complete, incl uding" d:-ii1cd nnd engraved 
p:mc.ls, condensc:'!J , sockets. t¥ansformcrs dials con
~cctlOg plugs . e:.\bJcs . ctc • • w ith drawinn-s . CJiaC"!'ams and 
mst ructlO:-\!l P-ico of cabinet-to fi :- on eppli c~li on . 
If your r:l.dio d ea ler cannot Fupply parts f or c"mplet o 
Micr odyno R'ldio Set. 8 ' nd check or m oney order f or 
$J7.&) and name of your dealer. 
APEX ELECTRIC MFG. CO., Dept. Itl \ 

1410 W. 59fh Street, CHICAGO 

:0 To" Do,', Com, 

.= _ . 25 Different Markings. 

Scientfica lly Made. 

Beaut ifully 

Insist on and get 

Genuine EBY Binding Posts 

H. H. EBY MFG. CO. Phila., Pa. 

MOLDABLE INSULATING 
MATERIAL 

Conlmu ed {rom page 30 

undercuts, and then will spring back 
into shape. Cut a proper pour-hole for 
the plaster and it is ready for the cast. 

After use the mold can be laid away 
for future re-use, as it w ill keep per
fectly. 

\Nith solid molds, one can introduce 
into the finished article metal parts such 
as contact pieces. These are to be so 
fitted to the mold that they will come 
away with the plaster. This process 
can not be so well dune with the fl exible 
molds, though it is possible. 

\Vhatever type of mold is prepared, 
the casting process is the same. Mix 
the plaster with water in such propor
tions that the liquid will be of the con
sistency of thick cream. P our it into 
the mold and let it stand an hour. Re
move it from the mold with care, for 
it is st:ll moist and much more fr agile 
than it will be when dry. Let it dry at 
natu ral temperature, though standing 
in the sun will do no harm, and free 
circulation of the air will hasten the 
process. \Vhen well dried, say after 
six hours for a casting the size of a 
variometer shell, melt the Braziran wax 
over a gentle heat and immerse the 
plaster cast. Keep it in the melted wax 
till no more bubhles appear. Then re
move it and let it cool, and it is done. 

It wiH be found that the insulation 
resistance of the finished and saturated 
cast is high, and this seems somewhat 
surprising when one considers what a 
large amount of water makes it up. But 
much of the water enters into chemical 
combination with the plaster, and is not 
free moisture any longer. Further, 
what free water was left after the cast 
was dried has now been driven off in 
the wax immersion. Still further, the 
place of the free \vater has been taken 
by the wax, so that there is no space for 
moisture to occupy and no tendency for 
the cast to take up any by cap illary at
traction, as it would readily do except 
for the wax treatment. 

Standardization, both as to nomen
clature and apparatus ; the general use 
of "frequency" rather than wavelength; 
the reduction of in terference from broad
cast and ship stations. and the elimin a
tion of fraud in advertising, were fea
tures of the . recent round table discus
sion and conference of the Radio Section 
of the Associated Manufacturers of 
Electrical Supplies at New York. Con
trols also came in for discussion, and it 
was agreed that they should turn clock
wise, 0 to 100. The elimination of mis
leading advertising of radio apparatus 
and supplies was the suhject of a re
port from the National Vigilance Com
mittee of the Associated Advertising 
Clubs of the \VorJd. Measures of a 
combative campaign to accomplish this 
purpose were outlined by the committee. 
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and now
forqetWdvelenqtbs 

Tn the Arabian Night.'lRtory:lli. word. "Open 
Mamp" magically-instantly- opened the door. 
The ULTHA-VERNIEH Tuning Control is the 
"Open SPsame" 10 any stat ion once difficult to 
find . or .tumbled upon. 

~imply pt·ucil-mark any station on this clev
erlv cflIIt rivec.l. bt'autifully si lvered dial. Then 
fot·get its \\avt"!eugth-turn the finder to your 
mark. ami, ..... itb out awaiting the announcer, 
kDUW YOII brar this pet tlta tion. 

Morrover. the VL TRA-VERNTER Is a Bingle 
verrli('r tuning cont rol. Rerlace your old dials 
with ULTRA-VERN IER Tuning Controls
tooay! 
I Thi. alignment is the gauge for penciled sta
tion re<'ords. 
2. Operates vernier for hair-sp litting ad justment. 
a. Takl·s standard condenser ,haft lengths-easy 
to mount. 
4 Prnciled .tation records easily erased from 
silvered dial. -

® 
Designed by R: E. Lacall it . E. E. . A.M .T.R.E .. 

In.pntor of the famo.1S Uit r.dyne circuit. This 
monogram .eal m.E.L.l is yooJr assurance of 
LaC8Ult detiign. ..... . ~ 

Mad. uy the Hamm.rlund Mfg. Co .. your 
aBBurance of qCRlity .nrl rlependability-pro
duced solely for the Ph.nix Radio Corporation. 
At your rlcaler: otherwise flend purchase price 
and you will be BuppliNl "".tpaid. 

$2.60 
Wri te for descriptive drclllar 

l1LT~7J~V6I{nIBR.. 
TUNING CONTROL 

PHENIX RADIO CCRPORATlONJ,; 
9 Beekman Str.et 

New York City 

Save 25%to 50% 
On Everything in Radio 

Slan<1anj ;;ets. al l tYIJ"s. $5.110 to $79. 00 . 
:<noc l<e d flown. s e aled kits. All accessories. 
I fiO .OIlO custome '·s. I\lunt'Y back g u arantee . 
In1m t" cl i :--t l ~ til · livery. IlIu8. catalug on re .. 
q u est. Spec ia l prop. to community agents 
to g .. t illio rad iu bllRineHR. Itad io U"pt. 
, 2fi '" l'I·;nT.l I. 1. ,\ 1l0J:ATORIES. Coca 
Cola Bldg., Kansas City. Mo. 

$1.00 Brings You "RADIO" 
for Six Months. Subscribe 

Right Now! 
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Reflex Crystal 
Insures greater distance, se
lectivity, sen s itiveness. R e
place your .Jl res e n t c I' Y s t a I 
with the Grewol Fixed Detec
tor. All you need to improve 
your set. 

If your dealer does not carry 
the Grewol detector, mail your 
order direct (mentioning your 
dealer's name.) 

Patented May 15, 1923. 
Serial No. 1454997. 

Infringeme nt subject to 
prosecution 

GREWOl2 in 1 CRYSTAL 

Two 8 U r
races In
stead ot 
one; double 
life; dOUble 
value. 

SOc. 
Each 

The UTAH Loud Speaker 
~Iudt* In ~u .. I.nkta c ·lt, 

A. h.,,,t . It IUlid Mluo .. kt"r "'u NIII.tartur 
chne It bl l'IIuld un II "uNilh,' Inn 
\"· ~ .. k,,,' n.utlt"!t'-h"t·k &t·'"l r "ft' ... · ttl 
"'lff_rR.·tlnn. \",k y .. nr d.·"I .. r! 

ll' \ II ",\ II I" I'll .. Ill '('., . .. ClI. 
.... :.:7 ,lll"hh,uII A, ..... ("ht,'uJ,:.u 

"".ale J.O" C" .. . . ,.,· .,· i.lus .• 'UI\.t1 .l,.u.~E 
( 'u.:lIuJ: ftf 

PARAGON 
Rpg'. u. R. PlI t. Off. 

HAD lOP R n 0 (1 C T S 
ADA"I"-"Oll(;'\~ ( ..... :! Ah' ln PI .. 

( fl'l.er ~Iontclnlr. N. J. 
Pacific Coast Representative: 

1> .\ UI. SllTCI.IFI"F.. 
R.400. Snn l.j~f"rnnndn nl,"': .. 140~ Angple-s 
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RESISTANCE CONTROL 
Cq,ilill/;cd from page 28 

'\Vhile circuits and sets developed 
without a knowledge or recognition of 
the fundam~ntal principles of radio en
gineering may give startling res ults at 
times, consistent satisfactory results can
not be expected. Th.s is due to the f",.:t 
that the reasons for success or failure 
in any particular instance are not 
known even to the designer himself. 

It might be of interest to digress for 
a moment to consider a situation result
ing from the fact that no one manufac
tu rer is in a position to commercially 
make or sell a receiving set which is 
designed on the basis of the best scien
tific knowledge available today. This is 
due to the fact that since this scientific 
knowledge is controlled by a large 
number of patents owned by many 
interests it is impossible from a prac
tical standpo:nt for anyone concern to 
obtain licenses under all of them. The 
manufacturer must therefore purchase 
licenses under ~ertain patents and then 
endeavor to avoid the infringements of 
others. 

A competent radio engineer can build 
a receiving set fundamentally better 
than any now on the market, but he can
not sell it. Those who are not com
petent engineers, however, would do 
best to purchase the best set available 
unless they wish to undergo an intensive 
course of training in the fundamentals 
of radio communication before making 
their own. This is not intended to di.s
courage those who desire to experiment 
in the construction and operation of 
radio receiving or transmitting sets, but 
rather to instill in them a wholesome 
respect for the fundamentals of high 
frequency engineering and to enable 
them to judge when they see the title 
"Radio Engineer" whether or not that 
title was earned by years of study or 
merely assumed on the strength of a 
little dabbl ing 10 applied radio set 
building. 

Secretary of the Navy Wilbur has 
made a number of important German 
radio patents, held by the gove rnment 
since the first part of the vVorid War, 
available for American manufacturers. 
Apr l ications for li censes on file will soon 
be signed and manu facture here begun. 
Among the most va l uabl e of the rad io 
patents is the ReAe x Circuit invented bv 
\Vilhelm 'Srhloemikh ano Otto VO;l 

Bruk_ .All the licenses will be issued as 
"non-exclusive. non -transferable and re
vocable ." A greements \Vol,lo continue 
in effect until January 1, 1933, or ex
tended throughout life of patents. A 
reciprocal clause of the ag reements re
quires for the gove rnment use of li cen
sees patents through same period for 
official use only. The government 's 
licenses do not contemplate the use of 
apparatus manufactured under th,e pat
ents for international communication. 
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Make Your 
Loggings 

REMLY Count! 
YO' I dl n t have 10 play bide-and-seek 
with ~e ad,o-caBt ing sUition.,. They 
op rate oD definite wave lengths. 
Au.u u your Bet is equipped with a 

rROUOFOOI 
LOW LOSS 
VERNIER 

CONDENSER 
onrp you get a station, you can log your rea.ding---evcn the 
verllipr ll(ijustruent. 

Number With Vernier Without Vernier 
of PI.,.. M. F. C. Dial and Knob Dial and Knoh 

13 .00025 $3 75 $3 .25 
17 .0003 4 40 3 90 
25 .0005 4 .50 4 .00 
43 .001 5 . 75 5 . 25 

1 ill . polished bakelite two piece (for group and vernier 
reatlings ) dial .. .. .... . . . .... . ..... .. ... . . Sl.OO 

1 ill polished bakelite one piece (single scsle) dial to 
_~.... ...... . ............ ... . .. . .n 

PolisLed hakelite knob with pointer (for rheostat) to 
match. ... .. . ...... .. .. . . . . ......... . .. .. . .50 

I f your dealer can 'f supply you, write us, sending his name. 
Jobbers and Oe.lers :WriteuR on your letterhead for the fact •. 
CRU~ER MFG. CO .. 2456 W .. Jackson Blvd .. C~lcaQo III. 

NEW HEXAGON 
SHAFT @ 

Insures Condenser 
Perfection 

El imina tes fanning; 
rotor blades stamped 
with hexagon hole are 
held rigidly on hexagon 
llhaft. Found in types 3 
and 4. eel e ron End 
Plates; 5 and 6, Metal 
End Plates. 

100% GUARANTEED 
Write for literature 

Coast repre.entatives: 

Radio Electric Distributing Co., 
1113 Wall St., Los Angeles. Cal. 

---J 

U. S. TOOL COMPANY, INC. 
114 lle"lIulllc St. Newark. N.". 

lllfrs . of special tools , di es, jigs, 
automatic mar/,j"ery a"d sub presses 

De Luxe Extension 
Cord and Plug 

Reversible 
Exte nsion Plug 

Adapted to every make of loud 
speaker - phonograph attach
ments-head phones. 
Detl igned with a double purpose. A 
radio convenience-eliminating dis
tortion. 
Made to Fit Each Other, Extending 

To Any Distance 
Price $2.00 Complete 

WESTERN RADIO INC. 
1224 Wall St., Los Angeles, Cal. 

Western Distributors 



Positive Contact 
Always Maintained 

Simply , lip the Polyr lug into the 
loud qpc ... kcr or head pllJne !<oockct 
and a pusi tive contact i ~ maint ained 
regardless of pulis. jerks anJ ,iars on 

t he phonl" cords. ~'I riug un
Interrupted and clt'arer r t;!t ep-
tion of programs All IIn~atis
factory featur~ of ~crew type 
plugs :Lril eliminated . The ten-
sion slot. an r xc lusive feature, 
makes the Polyplllg the most 
convenient and efficient plug 
made. 

It 's genuil18. Bakelite, too. 
At all reputable dea lers~ 

POLYMET MFG. CORP. 
7 d Lafayette St., 

New York 

The Genuine Mastertone 
Radio Tubes 

Durable and power
ful, bring in distance 
with a maximum of 
volume of clearness. 
Type :mo--~ " .. 11. I 

I\nll'ere Ue'e~'ur 
'1·uh ... 

T,- •• t- ::01A-~ V (J I •• 
.~:i AtnSttan- AII.pll

flt"r and n ..... t·.ur. 
Type 1I111~'t-.. " .. 11 • 

• UfC A " ...... r.. .\ .. , .. 11_ 
flrr and n ..... ~·I .. r. 

TYI.e 12-1 -r.l \ ...... 
• 2~ Alu ..... r ... -,",1. 
n .. n. F·llnl ... ~ .. ' A 111-
pliO ..... anti .... I ... ·lur 

A 1. 1. '1'\ 1'1':" 

$2.25 Each 
in r a dio freq u e ncy. E specia ll y adapt .. d 
for N e utrodyne, Re fl ex a nd H e t erodyne 
Sets. SHI P P ED P A RCE L PORT C.O.D. 

~:~It~~~ ~%r D%~f.rbuO[~r;ri \Q;' nted. 
A C l'l ~-: l'II0D UCTS C enll ' " ~ \ 

D03A Broad St. Newark, N . J . 

Radio World 
The National Illu strated 

Radio Week ly 
Dev o t e d t u al l phases uf r a di o . F o r 

t h e n o vi ce a n d ex p e rt. t h e d ea le r " nd 
t h e m a n ufac t u ,-e ,·. Issu e d every \\'edn es
d a y. 15c a c o py . $6.00 a yea r (52 w e" I<SI. 
$3.00 six mus., $1. 50 till"ce m os. 

H AD I O W OH LLJ covers th e radio fi e ld 
i n a n inte r es tin g a nd th o l' o m a n ne r . I I 
g ives a ll t he l a t e n -t diu n e w s, busin es~ 
a nd t echni c al ... v e r y s ev,- n d"ys. It i s 
w ee ks a h ea d of oth e r r a di o p uhl ic a tions 
in p r inting pic tu r es a nd d escl"ipliv t' 
matte r o f imp u rtant d e v e lop m e nls i n 
the r a di o fi e ld . Your n e w s d .. a l e r can 
gop! RA P IO \\· O R t. n t hru hi, wh " I,,
sale r . See e v e ry I~~ue f o r I,, ! es t price 
q u o ta.t io n s o n s t a ndard s e ts and p a rts. 

Tr ia l Ru h : ~ issu. ·s for 1111.1111. 
}tAD IO " ·UIII . n. 1 ·m:! 11 ...... "0' .. ,.. 

:\ .. " . \ .. rk (, Ily 
R :\nlO ,,·ultl .n IN n ",rt"n' ndv. ,n ... dllll11 
o. ,:': .. 0 II •• ,.".... ft nil In.·h. C lnl'oNin.·d 
ntiN •• 10 ,,·'M. II n ' urd. t1' \vol'dN ... I"III.U .. L 

THE " C" -BATTERY 
Con tin ued from page 33 

wou nd w ith No. 30 w ire, proved as 
efficien t, so far as I could tell , as the 
larger diamete r chokes fo r use in iso
lat ing the rf energy in the plate circuit 
supply lead to the t ransmitter. 

T his C battery acted as effectually 
with the ind uctively coupled H artley as 
w ith the di rect coupled. 

I don' t think that a hint in regard to 
the Hartley circuit will be am ss here, 
especially as you may have or may be 
su ffe ring from it. In the general repre
sentations of the circuit the plate tap 
is drawn at the antenna end of the 
helix, but yo u w ill notice in F ig. 1 that 
I have shown it at the opposite end. M y 
experience has been th is : T he set is 
more oft en unstable with the usual con
nect ion than vvith the connection I show. 
By instability, I mean the case where 
the set is difficult to key, missing out on 
certain letters, and oscillating rather ir
regularl y, instead of every t ime you press 
the key. T hi s ftu lt, of cou rse, makes 
intel. igible telegraphy impossible. Often, 
in such a case, the sole change necessary 
is the changing of the plate end of the 
coil and thereby the coupling. Where 
your nodal point results in your center
tap appearing about half way between 
antenna and counterpoise, the changing 
of the plate tap is likely to prove a use
less expedient as it will fail to change 
the coupling. This putting of the plate 
to the end of the coil opposite to the 
antenna generally results, in addition, 
to a slight diminution of the key-click, 
though not in its eliminat :on of course ; 
and a more constant position of the grid 
and plate taps for various wave changes. 
These are appreciable gains, as they 
simplify adjustment, among other things. 

Another thing that will hel p simplify 
the adjustment of your H artl ey is to do 
as Reinartz suggests and cut down the 
size of your counterpoise until it includes 
between it and the centertap and nodal 
point, the same nu mber of helix turns 
as does the antenna. But this is not al
ways convenient, or , like in my case, not 
at all desired . The next best th ing, 
then, is to put a variable in series with 
yo ur coun terpoise, include the same 
num ber of turns between it and ground 
as between antenna and ground, and 
adju ~ t the va riable fo r best antenna 
current. After that the antenna and 
cO lln te rpoi~e, ' for any adjustment, will 
ho ld the same number of turns al wa~ls 
between each, respectively and the 
centertap ,,·hich should be g rounded. 
You see, you never have to worry about 
the varying positions of the two on the 
helix. 

See Bargains on Page I 15 

T e ll th e m t h a t you s a w i t in RAD I O 

"Elements of 
Radio Communication" 

By Lieut. E, W. Stone 

A Book That Every Radio Fan 
Should Have. 

$2.50 

SENT POSTPAID ANYWHERE 

PACIFIC RADIO PUB. CO. 

Pacific Bldg. San Francisco 

Tuned TransformE'r Coli No. 14 

SICKLES 
DIAMOND WEAVE COILS 
PATENTED AUGUST 21, 1923 

HOLD THAT STATION! 
You I'an !1:et and hold the station 
you want. and keep out the others, 
wilh Sickles [)la mond Weave Coils. 
Sirkies Tuned Transformer Coil No. 
14 li nd the Knockout Re fl ex Coil 
No.8, especially designed for popu
lar circuits, make a receiving .et 
re markab ly se lective. 
The No. 14 Tuned TranRformer Call 
is ahHnlulely se lf·ne utra lizing whe n 
placed a l th e proper an gle in a set . 

Write for particulars. 

THE F. W. SICKLES CO., 
338 Wort hington St., 

Spr ingfield, -Mass. 

K n ockout R .. rt e x Coil No. 8 
.erlt· .. $ ..... Uu n " .. 'r 

MAR~ELOU S NEW AUDIO TR'N.F'R"" ~R 
adds a mush'al quality to any set far 
beyoud anything you ever bear,· 
before. 

KARAS HARMONIK 
Amplifi es low . middle and hlgl. 
tones-all to the same big volumt 
thU8 eliIllinating distortion. Bring.. 
out the vital harmonica and over' 
tones of music. Price $7.00. Wri t ... 
K","s Electric Co., Dept. 59-39, 4040 N. h 
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KADIOLA III-FREE 
with Rome Study Course 

A Life Career 
lor YOU 

in RADIO 
Thousands \'taye won success in 
radio. Right now our graduates 
are voyaging to foreign parts as 
radio operators-ships' officers
with good pay-and no expense 
for rations and quarters. And 
hundreds of them are holding 
high salaried positions on land. 

You, too, can earn big pay
and visit strange lands - or win 
success in radio right in this " 
country! A few months of in
teresting study, either at our 
San Francisco i'esidence school 
or at home, on the special Home 
Study Course of the Radio Insti
tute of America-and you can 
secure your Government Com
mercial RadioLicense-and your 
first radio job. 

RADIOLA III-Free 
with Home Study Co urse 

The Home Study Course is a 
new one, completely revised. 
New text - books. Radiola III 
with two tubes and Brandes 
headset and other exceptionally 
high grade apparatus Ir<!e with 
course. EX(:lerts correct and 
grade your papers and answer 
all your questions. The· most 
comprehensive and up-to-date 
radio instruction obtainable 
anywhere. 

Don't delay. Fill out the cou
pon and send it today for our 
new booklet. 

Radio Institute of America 
(formerly Marconi IHstitute) 

Established 1909 
Western District Resident School 

New Call Bldg., New Montgomery St. 

San Francisco, Cal. 

HOME STUDY DIVISION 
322 Broadway, New York City 

---------------. 
I RADIO INSTITUTE OF AMERICA 
I 322 Broadway, New York 

I Please send me full information about your I Home Study Course of radio instruction. 

o 1 am interested in the complete course in .. 
I cloding code instruction. 

I 0 I am inte:'csted in the technical course 
without code instruction. 

I I 
I Name . . .............. . . . ............ . ... ..... . I 

~ .:~~ :':':'~'.:~:~ ' ':':''' '~'~'':':'''~':':'':'~~.! 
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LETTERS TO THE EDITOR 
Continued 'rom page 40 

extra 4S volts (above 9U) which he claims 
would be desirable, would there still be 
enough voltage left to give the right sort of 
amp Ii fying cha racteristic? Suppose the plate 
resistor is one of the commonly sold 100,000 
ohm units; now if even as little as 1 milli
ampere is Rowing and assuming that the re
sistance is constant we see at once that 100 
volrs is the drop across the resistor and 
leaves only 3S vo lts effective on the plate of 
tuhe. \Vith this low plate potential we do 
not often get good amplifying characteristics. 
I f the plate current dips down when signals 
are impresserl. then we are working too near 
the upper bend of the characteristic, such as it 
is, and the complex audio frequencies are not 
fa ithfully reprorluced by the tube in spite of 
the fact that it is sa\'ing pl ate hattery cur
rent. If such an arrangement sounds better 
than the average transformer coupled am
plifier, then the transformers must be little 
short of rotten. And the general run of 
transformers has been poor from a true re
producing point of view. However, it has 
heen optimistic to note from month to month 
that better transformers have come out. anrl 
wi :h hints here and there that some real 
goorl ones a re about to be releaserl for those 
willing to pay the price of the improved de
signs. 

But as matters" stand today, for those who 
want to be exacting (as they really should 
he) ahout their aurlio amplification and yet 
have only 120 to 150 volts available, let them 
look to an impedance coupled amplifier of 
proper design. 

Youre very truly, 
H. B. DAY, 

A Literalist 

Sir: T haf ben rluing sum work on my rad 
io as u say in yur Nov. radio on pages 17-18. 
I have sum truble. U say to "Fill up the 
hole with little chunks of hard rubber bitten 
out of a hard ruhher panel." Them is the 
rl i reck ions as you say them. This is the 
truble. I have tryed to bite the chunks of 
rubber frum a panel and have brok two of 
my best teth biting it anrl it wont bite. Also 
when I mak it hot enof to bite chunks it 
burns to much to hite it. Plese rite to my 
arlrlress anrl tel me how to hit it without 
breking eny more teth as I dont have eny-
more to spar just now. . 

H. EREME NORMA. 
Connelsville, Pa. 

Liability in A. C. Filament Lighting 
Sir:-We wish to call your attention to a 

situation with which we feel sure you are 
not familiar. 

[n YOllr Septemher issue, in the article on 
the BEST circuit, YOll advocate the use of 
A. C. to light the fil aments on power ' ampli
fier tuhes. Th is is neither new nor sta rt
ling in principle; we have been using a 
sl ightly less etlicient system for two yea rs 
and magazines anrl newspaper articles are 
descr ihing the use of the house current for 
some time. 

But-and here is the important thing-the 
use of such a system places a violation on 
the dwelling in which it is oper ated and 
makes the fire insurance policy invalid. 

Article 37. paragraph 3701 B. of the 1923 
National Electrical Code reads as follows: 
"Transformers, voltage reducers. keys and 
other devices employed shall he of types 
expressly approved for radio operation." [n 
the 1924 ed ition of the List of Inspected 
E[ectrica[ Appliances issued hy the Nationa[ 
Roanf of Fire Underwriters through the 
Unrlerwriters' Lahoratories, the onlv "volt
age reducers" approved are the Western 
Current Supply Sets. types LA and 2A. The 
Suhurhan Insurance Exchange of 123 Wil
liams Strt'et, New York City. · who handle all 
inspections for this territory, are sticking 

Continued on page 90 

Tell them that YOU saw it In RADIO 

The Importance of 
Good Radio Panels 

An inferior panel will reo 
duce the efficiency of your 
reception through surface 
leakage. You can avoid 
this by building your set 
with 

Th es e b ea u ti fu 11 y finished 
panels will neither warp nor 
change color. They are scien· 
tifically constructed to reduce 
surface leakage to a minimum, 
hence assure increased effie 
ciency of the set. 

One of the famous "sote" 
products introduced by 

The Pantasote Company, Inc., 
Electrasote Radio Panels are 
sold strictly on their merits-

yet-are 

Lower Priced 
than other standard panels 

Make your Set an "Electrasote 
Panel Set" - and get results I 

On sale at good Radio Dealers 

M. M. FLERON & SON 
Inc. 

Sole Sales Agents 

Trenton, New Jersey 



If your dealer 
cannot supply 
you, 0 r d e r 
dire ct and 
we will "hip 
parce l post 
C.O.D. 

$25:QQ 
Jr .. ,. ....... I, -.:&:\ ..... 

'Bestone 
Th er e i s p r e s t ige in own ing 

a Besto n e V -60. 
The insid e is m ech a nica ll y 

p e r fe ct. Th e o u ts ide is a s u
p e rb p ie c e o f furnitur e. 

Th e r e is phil os op hy in buy- . 
in g t h e b es t. H e nry Hyma n 
& Co. h ave b een in business 
l o n g e n o u g h to know th e value 
of m a nuf ac turing sup e rior 
g ood s. 

"Ju s t a s g oo d" m eans noth 
in g. W e call th e Besto n e V -60 
the "Aristocrat of R a dio. " On e 

V-$60 
look a t it a nd th e pride o f 
own ership ' is yours w i thout 
a pol ogy. 

W e la y particu lar e mpllasis 
on th e t u n e qu a lit ie s . Sublim
ity o f p e rfect t o n e, e n t irely 
f~ee from distra ctive n o ises 
and distortion. 

V o lum e, distance a nd s e le c
tivity-s o simpl e. 

W e w e lcome c ompariso n . In 
ju st ice t o your t as t e a nd purs e 
see a nd h ear th e new 

DESTONE V-GO , 

Th e Besto n e V - 60 five -tub e rece ive r in beautiful, distinctive · 
antiqu e p o lychro m e c a bin e t . with built-in higb-grade loud
s peak e r a nd b a ttery compa rtm ent- . 

New POlmlar Price, $150.00. '''est of the ,Rocl<,<'s,"16,S:OO , ' 
Bes to n e V -G O fiv e -tube I"ec e ive r, Imperial Model, in b eautifu!' 
p o li s h e d mahoga ny ca binet-

Ncw POlmlar Price, '100.00. 'Vest of tl1~ Rockie", $115,.00 
I\I .. nufactur .. d. Guar .. nteed and Distrlbut .. d b,. 

Henry Hyman & Co Inc 47'11 IIroDd", .. ,., ;\1';'" ,:onK 
• • ::1:: W. Au"tln Ave., CHICAGO 

The New 1925 D. T. w. $25 00 
COLLAPSIB:~ !h~~~W~~~;> P?i!eRMAN LOOP F I ~ 

Thf' nne Jli ... e~ ut' I( H cilU Apparatus ortner T -=-15.00 
acknnwl .. ri ...... ri unlv e r~""y hy Radio 1 . Its plan of construction. 
mHlluf"lclllrt-'I"S tit he s upe rior. 2. Supe t'i o r Qu a lity . of mate ri a ls. 
There Is no ~"c"et about Its selec- 3. Ca ,'e ful att e ntion to every detail 

livity . rille to: of construction. 
The Inriuctance consists of 14 turns of Real Litze ndrah t, made up of sixty 
strands ur :'\umhc r :u~ g'Huge enallltdle d c o ppe r wire wove n illto th" ee cables 
of :!II !'ltranris. whi c h in turn an~ w u und into o ne s tl 'and with duuble Rilk 
in!"uhHiuli . Th e w i re I s conn ected into 1) l o ts or sections to a sel'l~s of binding 
PIJst~ .I"cat e ci u n (h e ul-H' ig-ht a rm, giving a w a ve-l ength range of 100-400 
2on_ tiUO , a 11ft ~ :; o_"oO rn t' len~, OUI" m e thod o f not t a pping, but cutting the 
Inrill c l a n ce I,,·pv .. n,!'\ d .. a d e nd Inss ... s. A labl e grad uale d into the d " g"ees of 
an a l'c i~ pl act"ri at th e has" of Ih e loo p "0 Ih a t th e a ng le of " t"ce pUon can 
b e acc unH e ly det e nnill e d . The loop is a di Rtinctive instl' ument of truly scien .. 
tiflc ,HtllI1'e alld uncnrnmon heauty, which will add a thrill to the perfol'mance 
of yuur ~ fl t a ll d hrillg in Rta.tiuns you n e v e r h eard b e f o r e. 

Shipped in a permanent, 
cylindrical container. 

~'r .. m I he R" s'on T" a ve lo·,· : '"Masterpiece in construction-having 
n o ~qllRI nlade In this cuuntl'Y." 

~' I' .. rn S. h:rll~e. Technical I':ditor Q . S. T . : "Appearance and con
st"lI c llon e xce llent. Ct'I'tainly is a wonderful j o b ." 

.• ohn Schanlz. Am " rican Institute.of i':I"ctrica l Engin eers: "Nothing 
mort' eMil be, nothinJ! "IHI' e need be said about it, The results are 
b"yond my exp"ctatlons:' " 

lila nllfacl u,· .. <1 hy I he Ileutsche Tf'lephonwerke und Kahellndustrle 
of \1,,1'1111, <: .. ,'many. make,'s of telephone and scientific apparatu9 
f'ince !ti61 and nuW empluylng over 6.0110 "k ill e d m echanics. 

I ' Kutil nl".-uun", ... It"dl .. n .. ·ul~r8 

Tobe C. Deutschlnann 
American Representative and Distributor 

46B Cornhill, BOSTON, MASS. 
"..... uf t.:1a'"ugu $I.rJO Additional Reference: First National Bank, Boston, Mas s. 
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Right: 20 Ft. Mast on Roof 
of Apartment House. 

The HERCULES 
AERIAL MAST 

This Mast Is made In sizes to g et 20 ft .. 40 ft .. or 60 ft. clearance and is the answer 
to an efficient aerial system. This graceful Mast Is an Impl'ovem ent to a ny property 
whether It is Installed on the roof or in the yard. A pulley Is furn ish .. d at th e top fo. 
raising and lowering the a ntenna. All pal·ts are made of steel and are light and strong. 
This Mast will safe ly stand a 500-pound pull at the top and si,i.pport a 6-wire cag" 
antenna. We furnish comple te blueprint plans for erecting the Mast and It can be 
erected In a few minutes. It is shipped in s ections for conveni ence in handling. Th e 
20 ft. Mast weighs 40 pounds. the 40 ft. Mast weighs 100 pounds and the 60 ft. Masl 
weighs 200 pounds. Guy wires are spaced ) ~u d.·g rees. or three ellual spaces. 4 ft. 
from the base of the 20 ft. Ma st, 8 ft. from the base of the 40 ft. Mast and 10 ft. from 
the base of the 60 ft. Mast. 

' LONG RANGE RADIO GIVE YOUR SET A CHANCE 
RECEPTION 

It has been said time and again 
that the best r esults are ob

20 Ft. ltlft .. t, ,]0 
40 F't. 1\18,,1. '2~ 
110 Ft. IUn ....... ~ 

GET RESULTS! 
Not only will the proper aerial 
cl earance, thus obtained. give 
you the pleasure of long dis
tance radio reception , but th e 
appearance of this beautiful 
Mast on your property will 
give you a r €'puta tion . This 
reputation will grow as you 
bring in stations such as you 
n ever hoped for. 

tained only by the intelligent 
use of the best apparatus pro
curable. This applies Dot only 
to the receiving set proper, 

We pay the 
freight 

but also to the antenna sys
tem. THE AERIAL MUST BE 
EFFICIENT if the reception of long dis
tance stations. theoretically within range 
ef the receiver. Is desired. 

PROPER AERIAL CLEARANCE 
Very few novic"s realize the importance 
of good aerial installation. The feeble 
currents from long distance stations will 
never reach the recei ving s e t If the aerial 
Is strung too close to surrounding objects 
that tend to absorb the energy. It Is this 
Intereference that we have experimented 
with for years-and prese nt the answer
THE HERCULES AERIAL MAST. 

HAVE BUILT RADIO TOWERS 
FOR YEARS 

For years we have been building radio 
towers for important- broadcasting sta
tions. Included among the names of our 
customers is the UNITE D STATI~S GOV
ERNMENT SIGNAL COHPS. Only after 
years of experience and d eve lopme nt work 
have we been able to pe rfect this wond er
ful Steel Aeria l Mast to sell at a pl'ice 
within r each of the amateur. 

S. W. HULL & CO., Dept. G-t 
2U48 E. 79th St. CLEVELAND. OHIO 

The FEBRUARY ISSUE of 
"RADIO" will be a knockout 

pARAWA ... Radio Sel's :I re a m ::l7. iull vfl l u (:~ lit b:ng,aln prices. r Users get s t :lIiolls f rom New York to Frisco- ioull lin d d e:l .... 
Operate " " th either dry cells o r Slora~c batlcries. Ueautiful 

cn binct fini s hed In m :lhol!.any wilh nelY 111(lr inlll1l · rinis hc:i pan.:!. 
SAT IS""ACTION GUt\I{A.\,TEE I>. Olm', pay $100 to 5L50. Write 
(or our m onc)'-.$lll'jn &! pion and JircralUrc. 

2· Tube Set - $29.50 
4-Tube Set - 59.50 

Dealers .. Agents: ~~~i~:S~:~~~!I!~~e:; ~:~r~~-:; h:~f~kr:: 

• ) THE FARAWAY RAD IO CO. t)r)~, \\'. THI RD ST. , ClNCL'l'NATI, O. (. 

7h. ~lnll Coupon lor Literature 

~~~:s ::======================~ 
HMIT 

S. leV. HULL & CO., 
0"1,1. G-I, 
2U .. ", 1);. 7111 h ~t., 
Clev .. lnnd, Ohio 

Without cost or obliga tion on my 
part please send me your latest lit
e rature and full pal'ticulars of your 
HERCULES AERIAL MAST. 

Name ........ ..................................................... . 

Addre$$ ........ .................................... ........ .... .. 

City .......................... ......... _ ...... ... ................ .. 

RADIOCAST 
WEEKLY 

48 Pages of 
Programs, P hotos, Humor. 
Musica l Reviews. Schedules. 

Tables, Editorials, Etc. 

5 c Per Radiocast Weekly 
Copy 433 Pacific Bldg., 

SAN FRANCISCO 

T ell them that you saw it in RADIO 

Con tinued {rom page 88 

strictly to the lette r of these rules and arr 
refusing to approve insta llations using a 
bell ringing transformer regardless of how 
the transformer is connected to the llOv 
line. . 

It is not necessa ry to point out to you thr 
advantage to the battery companies of this 
ruling nor the ha rm it is doing to thr 
scientific development of radio. Because yo u 
are inadvertently putting yo ur readers in the 
pos ition of failing to collect on a possiblt 
tire insura nce claim we are calling this to 
your attention. As you know, fire insura[1ce 
companies are only too glad of an oppor· 
tuni ty to escape the payment of policies and 
have se ized upon technical excuses less op· 
vious than this to evade responsibility, so 
that it is sa fe to assume that such an in· 
stallation of A. C. might ruin a claim reo 
gard less of the cause of the fire. 

Yours very truly, 
J. L. NEFF. 

Rockville Center, N . Y. 

The Jap Code 

Sir: With reference to· the J ap Codr 
article in Septemher, 192+, RADIO. I am 
enclosing a complete copy of the same i this 
includes the 26 diacritical marks, which, con
trary to 1\lr. Mathison's experience, I found 
to be much in use among the Japanese sta· 
tions. This code can be used if the Opr. has 
a few years to spare to study the Japanese 
language. otherwise I don't believe it CQuid 
be translated (even if copied) , as the J ap. 
anese Ops. don't pause, to speak of, after 
each word. 

I've sent pos'n reports, exchanged greet· 
ings. etc., OK, but UN on on anything like a 
se ntence or conversation in the J ap code al 
all. 

Here's how it sounds in Continental with 
the ' letters run together: 

Thanks (Arigato)-Mw g Ii ui u. 
Yokohama-M ot b x. 
Kohe-Ot u ei. 
G. M. (Ohayo)-As b m. 
G. N . (OyaBumi)-As w oa ua, etc. 
I hope this will prove of interest. 

San Francisco. 

A -----
1--

' U---
E ---- -
0---- -
Ka - - - -
Ki --- . . 
Ku -- -
Ke----
Ko - -- 
Ga - -- .. 
G i -- - - · 
Gu -- - - - . 
Ge ---- . . 
Go ---- ·· 
Sa -.-.
Shi ----. 
SlI ---.
Se ----. 
So --- · 
Za - - -.- . . 

t-=-=~.~.-
Ze ---- . 
Zo --- . 
Ta --
C hi --- 
Tsu ---. 
Te --- --
1'0---' . 
Da - -
Dzu ----
De ----- - . 
Do - - - --
N ---- -
Na -- . 

Ni --- -

G. R. MACKIN 

Nu - - --
Ne ---
No - --
Ha- - -. 
Hi-- - · 
Fu -- .. 
He -
Ho -- 
Ba - - --
Bi ----
Bu -- -
Be -
Pa -- . . -
Bo -- -
Pi ----
Pu""': - - -
Pe - - - -- - . 
Po - - 
Ma---
Mi---- 
Ivlu -
Me -- -.
Mo-- · - ·. 
Ya --
yu - --- ·
Ye- - -· · 
Yo - -
Ra - -. 
Ri -- . 
Ru -- -- . 
Re ---
Ro ---
Wa---
\ 'Vi -----
Wo - ---
Aru - - - - .. 
Ashi - - - - - . -



CALLS HEARD 
Continued from page 46 
By " Lit" ullll "VIi." 

At Ii:DP U (Illg (;n'"k, C ulifornla ) 
2bnu, 2ene, 31g, 4jr, 4er, Su o , Shp. 5ajl, 

5amw, 5a fu, 5e w, 5aex, 5ahd, 5g u, 5xa. 
5bj, (S 's too numerous) 7mt, 70b. (7un , 
7uv) gra ?-gee e, 9dbr. ge ll, 9bpu, 9bpt. 91a, 
9abf, ge aq, 9bob, 9al, s, ge fy, 9ahz, 9bdllo 
9cea, 9cuc, 9bnu, 9bvn, 

By SD.JT, Ronnhl l\lcGilllll!'ll, 1214 Faulkl1er 
S t ., Pitts hur"gh, Pu. 

lall, 2apm, (2egf), 2cty, (2etz ) , 3cc, 3sm, 
3tr, Saaz, 5aly, 5ck, 5ft , 5nj , ( 5s r ), 6awt, 
Sbmn, 8aey, (8aog), ( ~ bbf), ( Sbbl) , &b e n. 
(8bgw), (8bmy) . ( 8 boa) , 8 boq. 8 b o y . 8 brd. 
8brj, (8bqu), Scea, ( Sc e n), Scbx , ( Sc ib), 
8cgf, (Sekm) , Scoe , ( 8c s r) , Scta, Seue , Scvo, 
9dfo, Sdg f. (Sdhb), 8dkr, Sdjp. 8dme, 8dmf. 
(8dnf), (8en), Srj, 8sm, 8s t , 8tl, and oth e rs 
too nume rous, 9ado , ( 9agz), 9aim. 9ajg, 
9amu (also on phun e. 9 a wf, 9bdn, 9b e g, 
9bfd on phone, 9bhi , 9bhx. (9bvm). 9cej. 
Dee e, (gefk), genx. gesg. gem, (9dap), 9den, 
Deb, (g e ji), ge ky , ge p, 9kw. 

By 7Z'U, J'olyt~"chnic, Ont. 
labe, l a jy, lar, 1avr, lbdq, lbdx, lbgz, 

Ibw, 1bze. t emp, lid. Isr. lxw . 2aay, 2ag, 
2ame, 2anm, 2apy, 2bqw, U - 2by. 2by, 2eee, 
2crk, 2et, 2ha, 2il, 2kee, 2kf, 2ku, 2kv, 2n u, 
24S, 2sa, 2yb, afj, 2aq, 3 bhv, 3bdo, 3bta, 
3eel , 3cjn, 3ck , 3d. 3dq, 3dz, 3i'1, 3 1g, 3wb. 
3xe, 4ab, 4ax, C-4ax, 4 br, 4eb, C -4 ads, 
C-4dq , C -4pq , 4eq, C-4fn, 4io, C-4hh, 4kt. 
!kv, 5my, Smi. 40a, 4rr, Hj, 4wb, 4xe. 4"d, 
6abe, 6ae, 6ail. 6aj, 5afn, 5a jp, 5amo. Sa h . 
5aqa, 5ame, 5ap, 5aw, 5anw, 5ee, C-5ds. 
5fn, Sla, 6nl. 5nt. 50t, Sox. SOy. 5se. S u e. 
5vv, Syd. Sza, (Sabe), Saad. Sabe, Saao, 
6adm, 6adb. 6a d. 6adt, Saeu, 6afq, 6age. 
6agk, 6alw, 6amo, 6awk, 6awt, 6bua, 6hua, 
6bou, 6bae, 6bg, 6b'l r. 6bna, 6bka. 6bma, 
6buh . Sch l. 6ebb, 6epw, 6cjv, 6eml, 6eax, 
Gcmv, (6cuf), 6cgs, 6eto, 6ean, See!' 7gr . 
6ey, 6gr, 6gi, 6gg, 6im, 61v, 6nx, I{ - 60, 608. 
Soh. 6w t . 6WI', 7ajy, 7asv, 7ar, 7aef. 7ae, 
7alm. 7age, 7abb, 7adf, 7ao, 7al!, 7ajt, 7akk, 
7ald, 7bz, 7ew, 7eu, (7eo), 7cf, 7<.1d. 7dz. 
(7df), 7dm. 7ed, 7er, 7fa, 7fd, 7gl', 7gn, 
7gq, 7gv. (711), 71j, 71e, 7iv, 7js, 7kr, 7md, 
7hf, 7mp, 7nx, 7no, 7nq, 7nt, 70b, 7pp. 74d, 
8aev, 8avx, Sapl, Sanp. Sars. Saps, Sah . S:t IH, 
8alP. Saxo, Shfe. Sbjy, Sbau, Sbs, Sbyn, 
8bfe, Sbqr, Sbxh, Sect, Sehy, Scyt, Scpd, 
Sekd, Scao, Sd at, Sdbm, Sdgo, Sdf, Sdfo, 
8dwr, 8dk n, 8dnx, Sdal, Sdrt, Sdea. 8do. 
Sdfe, 8dgo, 8dea, 8ed, Ser, 8fm, Sfd, Sg h, 
8hf, Snx, Sro, Sst, 8wx, Swz, Sxe, Szy, nerk, 
okt. 

DDJI. Denver, Colo. 
CW: laae, lagh, lagk, lajw, lbfq, 

(lbgq), lbhn. (temp), ldd. (1gv), lhn, tke, 
lmy, low, lsf, lxu, 1 xw. l xz, 2aay, 2ana, 
2anm, 2brb, 2eee. (2ehz), 2enk, (2eyu), 
2eyq, (2ezr), 2mu, 2pd. 2ud. 2x bb, 2mk, 
(3alx), (3auv). (3bdo). 3bhv. 3btu. 3bpp, 
3bwj, 3bz, 3ed g, 3efe, (3eh g), 3ek, 3ea, 
3ed. 3fp, 3n a. 30g, 3 tp. 3zo, 4al. 4bq. 4ml, 
4p b, 4qf, (4rr), (4sa), Hn. 4xe, Saa l, Sab m, 
Saeo, Sajy. Sapr. Satp. 8avl, (Sbau), 8bbl. 
Sbdw, Sbfe , Sbjv, Sbhu, (Sbhj), ( 8bpu) , 
8bqr, Shsa, 8bsu, .Sbuk. Sbtf. Sbyn, 8eaz, 
k .. d . (8cjp). 8ek o. Sc le. Seoo, 8ey;, 8d a l, 
(Sdea), Sdgt. 8d hw, Sdie, Sd lT\l, 8ef. bjq. 
(8pl), (8ve), Svq, Syx, Sxe. Can.- 2eg. 3eo, 
3fu . 4gt. 4hh. Sgo. Mex.-bx, (on e b) . 
Naval-nk!, (nfv). 

On 75 to ~fl lU .. h·r_ny 'V, T. C nm,.h .. n. 
aC iUI. no:o: 1111. ~ tu, G, Onklnn ••• (;ullf. 
(lbgq), ler, (lgv). (1i i ), Ik e. 1sf. 1sz. 

(l,X z), l xz i. (1zs ) , 2a a y, (2brb). 2gk. 2mu, 
(3edg) . ( 3bdo ) , 4bq . 4ku. (4tj). Sae. 5a fw. 
Sa m. Same. Sabe , 5afn . 5ail. 5a jt. (5ajj). 
(Sgk) , (Sjf), Smi . (Sa v), Sph. 51'h. (Sza). 
(6bka), (nume r o us six e s wl, d over 500 
mil e s in da.ylight). (7 7, n). ( 7sy) . work e d 
at 3 p. m. : ( Sa h) , (8 b a u l. 8 bjv. 8 bpa . 8ey . 
8fm . (8zg). ( 9aju ). 9aod. 9a p, ( 9hm), 
( 9bm x ), (8bye) . (gee)(). (geju). (g e je) . 
(ge lq). getr. ( 9d e d ) . 9dfz. 9dqu. ( 9dy!). 
ge fy . geg u . (g e ht ). ge lp. ,9hk ) . 9vz. (9, I)g). 
9x l. 9zel. (9 zt ). Tra n s mi t t e r SO watts a ll 
cards ans \vered. 

8y aA nEe 14fh and Y01l11;:;S Dlvd., 
Ok l u holua C ity, Old.,. 

l a ll 19 v , lnv. 1xak. 2aop . 2by. 2eee, 
20gb. 2ga, 2m e, 3btu, 3hd . 3x i. 4dt. 4jl', 4kk, 
!pb. 4s i. 4tj. 4ts . 4v p , 4xe. 6aao. Gae u , 6ael l. 
Sa ry, 6ah]), Sa l w . 6a tf. 6avb. 6azg, 6bbh . 
6be p , 6 bqa. 6 bq~ 6 buh . 6ed s . 6e e k . 6ego. 
Se g w, Sehl. 6er " , 6e ss . 6e to . 6ewx, 6djj . 6 ir. 
6ji . 6jp. 6jr, 6nt, 6 rn. 6x b w . 7 a kk. 7dl1, 7g r. 
7no, 8ajE, Sa lw. Sal x . 8apt, Sap w . Sa. x f. 
Sbbw, 8 bde. Sbdk , 8bhg . Sbn, Snnh , 8 b o e. 
Sbo e . Sbrj . Sbtf , Se e d. Sejm. 8ek e . Senb. 
8eng. 8euk. Se v, 8ewk, 8eyt. Sel a l . 8d a w , 
Sdbm, Sdbo. 8d ea, Sdfm. Sd g l. Sd go. Sel o o. 
Sdqf. 8drp. 8gt, Sgz, Sjl. 8rb, Stt. Swg. 8ze , 
Szg, 8zy, 9aao. 9aar. 9aax. 9adk, 9ae d . 9ae f , 
9ati, 9afq, 9afy, 9ahj, 9ahv, 9a if, 9akd. 

Distant Stations with Volume . , 

through local interf~rence, can best be . 
obtained with the new 

Model 122 

Chelsea Receiver 
A highly selective. triple circuit, single tuning control, 

three tube regenerative receiver 

Plenty of volum e on both local and di~tant stations to operate a 
loud speaker and fill your living room with entertainment for the 
entire family. 

. . 
Licensed under Armstrong Pat. No, 1113149 

The highest possible efficiency is obtained with CHELSEA re
ceivers because only the highest grade material is used in their con
struction. 

For $40.00 you get performance equal to that obtained with sets 
costing from three to four times as much. 

Chelsea offers a complete line 
No. 107 four tube radio frequency set $75.00 No. 115 two stage amplifier $16.00 
No: 122 three tube triple circuit set.. .. 40.00 No. 41 Rheos tat dial, 2lh·in. .40 
No. 110 single tube regener~tive . set.. .. 18.00 No. 60 Standard tube socket .75 
No. 10 23 plate condenser With diaL... 4.50 N 43 3' b k l ' t d ' I A5 
No. 25 Universal rheostat with diaL.... 1.40 o. ·m. a e l e la ...... .~ 
No. 50 Audio frequen cy transformer.... 450 No. 44 4-in. bakelite diaL.... .60 
No. 95 variocoupler with diaL............... 4.50 No. 61 199 tube socket.......... .50 

Write for new catalog No. 12 

Chelsea Radio Company 
179 Spruce St., Chelsea. Mass. 

Chlf'nll:'B J·hlll""-II·hl,, !'Of. I ,u"18 nf"nver 
5~D F.. IllinuiH St . 011 \\ Ith· .... r II hlg. II!:. Pillt" St. 1420 Iflt h St. 

C t",·t-.ulld ~un 1··,-..... ·I!'Ii.·u Nt·Ulll e J ..... Ang .. l"a 
J:;:n \'" :'=:Itk St, 4--.. l'u~lnc Uhlg. 1111 1:1.1> St. N. II J:i \\ nil St. 

A Pair of Headphones Free 
W ITH only one subscription to "R A D 10'1 

for one year ($2 .50) we wi ll give you a pair 
of 2000-ohm "PENNSYLVANIA" phones free . 

T HIS offer is good for the months of October 
and November only. Get your subscription 

and $2.50 in the mails right now. Phones shipped 
on day order received. 

PACIFIC RADIO PUB. CO., Pacific Building, San Francisco 

Tell them that you saw it In RADIO 91 



All Wobble Eliminated by 
Long Center Bushing 

Watch the new model AccuratuDe 
when you tune in-bow swuuth it 
operates - how p\'eCh;e il" wuve
ments without the slightest indica
tion of wobble. 
Few vernier (iials. built as they 
must be to take all standard COD
denser shafts. are flesigned as 
the Accuratune to positively elimi
nate this uni versal objection-dial 
wobble. 
And just this one point of refi n e
ment characterizes the complete 
makeup of the Accuratune Microm
eter Conlr"l-rp"IIII ' e~ 111'1 1 ass ure 
most unusual tuning efficiency. 
Micrometer Controls eas ily replace 
ordinary di als without :lny set alter
ations. Just tighten the set screw 
o.n the large kn ub. 
NEW ACCURATUNE FEATURES: 
. Geared 80·1 r atio 

No back lash ' 
. No cutting of condenser shafts 

I Flush panel mounting 

At your dealer's, otherwise send 
purchase price and you wi ll be tl Up· 

I plie(l postpaid. Price $3.50. 

AR£~1Jl1.4r1!,!E 
MICR OMETER ·.CONTROLS 

MYDAR RADIO COMPANY 
g·G Campbell Street, Newark, N. J. 

Canadian Representative: 
Radio Ltd ., Montrea l 

The - FEBRUARY ISSUE of 

"RADIO" will be a knockout 

SEND NO MONEY! 
OUR OWN N ame and Address 
inted Free on Thank You Cdr(ts 

what YOU like. Stalionsarc 
to put on numbe rs at your rc-

'rr:J.fJUr,r SPAlintlhc:r~~~E~ 
{ Printin~ FR8E, 100 - only 

: ~~O;~s~~~ . 3g~d:;:¥8'oXI~~ 
REFUNOED If Nol Oeli~hl,d 
earda . High g r udcprinting . 

Send no mcnury--j ust pa1l postman. WMn you. oct ca,.ds. O,.de,· N O WI 
RADIO PRiNTERS,3471Main St., Mendota, Ill. 
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TELOS RADIO 
" · r .... r .. r H Ir' .... ,." •• ,. ttl .... r .... , ... 
.. " .... ,.. ........ 1'· III .. "". r ..... d I" ......... • •• -Th e 
Krr .. I II ... h ....... ,. ...... ,,""""lh .... l ..... " 

It ,\ \:1. 1(:I·: Il_.111 \ I': "'. I ...... 
I .. ••••• • •• :::. ,\ ••• · .. rl,. "Inee 

\ .. , .. \ .. rk. 'Ii. \". 

W rite for 
$1.10 FREE 

Everywhere Hook-Ups 
No rheostat knob~ VII vanels to lUI"II-IIV 
meters n " .. ded-no lulJe worry. 0"" am
vente, us~tI in st:T"ies with each tulle in
side the set. autumatically SUVlJti .. ~ 'J"" 
lhe right current for each Individual 
tube's greatest efficiency. Wurks on 
~he l'mo-e l eetr ie principle. Slmplrfl"s wlr' 
lng. Reduces ~el cost. Pruvt'd in use. 
Adoptpd by more than 50 Ret manufactur
ers. No set Is up-to-the-minute In design 
\ • ~ "v .... ~ I\,. . 

RA nT ALL COMPANY, Dept. R. 6 

fiMpsiiiiE 
"means ri}!ht amperes;' 

Recommended in 

BEST'S 
Super-heterodyne 

Fully described in this issue 

of "Radio" 

RADIO'S WONDER CIRCUIT! 
4 Tubes Do the Wo rk of 7 in the 

Telmaco P-l Receiver 
Coast to coast reception. Aerial. laud 

speaker and batteries self-contained. 
Carry from r Oom to r oom-tak e it a ny
wh e re. Ask you r dealer or write us. Free 
descriptive fo lder. 

Radio Division 

TELEPHONE MAINTENANCE CO. 

20 S. " ' e IlM Street. Dellt. A, Cblcngo, III. 

Quality Radio Exclusively Sillce 1918 

-
Tell them that you saw It in RADIO 

Saki, Sakk, Sakh, 9ala, 9amf, 9aml. 9anh, 
Saar. 9asa, 9asv, 9ato. 9aue, 9auy (gra ?), 
Savb, 9awv, 9ayb, 9az, 9bbh. 9bbw. 9beb, 
9hdb. 9bdf, Sbeg. 9bfg. 9bhe, 9bhl , 9bhz, 
Sbh~, 9bis, 9bji, 9bkb, Sbmk, 9i1mv. Sbmw, 
Sb nk, 9bob, 9boy, 9bph, lIbpn, 9bre. 9bsm, 
9buh. 9bvu, 9bxh, 9bx l. Sbxt. Sbyj 
9bzf, gea, geag, Seaj, geas, geeb, Seek. geex, 
gefy. 9cgr, Sehe, Seho, 9cht, 9ck b, Sckd, 
gekh, gekr. gelk, Selz. gemr. gemp. gesg, 
gelf, geue, gev f, gevl. gevn, 9cwk. Seyq, 
9dac, 9dau, 9dh r. 9rlIJw, 9dbz. 9dch, 9ddp, 
9de l, 9den, 9d"q, 9dfh. 9dfm, 9dfv, Sdge, 
Sdhg, 9di. Sdid. 9djg, 9djp, Sdkv, Sdlw. 
9dpu. Sdqc. 9dqf, 9drj, 9dl'u, 9dsr, 9dtt , 
9due, 9dui. 9dun, Sdvo, Sdwl'. 9dwu. Sdwx, 
9dyl, Seak, Seam, SelJa. Sebb. Sebq, Seby, 
geev, 9""0. gef, Sefc, gefd. geff. Sefz. gegu, 
gej, 9dq, Sejy, Sek. gem. Ser. Sfj, Sh p, 
Skp Skq. 91a, 9ml, Snv. Snw, Sph, Sud, Suk, 
9ve. 9xbb. Szt, bzz. 

Would be gld 2 trade station fotos with 
anybody. Like 2 gl sum el'ds rptg me. 
(HI) QRK 10 watt AC & MG. 

By R. " ' . I\linstrurll. 62 Harton St., 
" ·ooIHton. t..:brb, ... burch, N. Z. 

laae, Igv, 1st, I xg, I xav. 2aay, 2brb, 
3sw. Hs. 4ua, 4sa. 5gi, 5ph. 5nj. 6ve, 5aaq, 
5afn, 5aj j. 5air. Seto. Sgu. Sbcp, Segw , 
6rn. 6el. nae. Shfw . 6b ra. Sarb, 6aao, Sefz, 
Sawp. Sbqr, Sbnu, Savj. Seqe. Sgt, Seae, 
6e lob, 6apw, Selp. flbul', fleej. Slj, Segs, Sage, 
ti ur. Sblld. Sehl. 6cjv. 6agk. 7afo, 7fr, 7aim, 
it'd, 7ii. Sdhw, Seyi, gah, 8gz. Saue, Sbou, 
Sg'y, Sbez, Sea, Sdnp. Seee, ~bm, Sddp, Sbo. 
Can .. 5go. South America, cbS, db2. Will 
lIsl any of above. 

At G.t\ In nnd foIlSC, I'. :U. Gulick oud 
c. E. G ulit"k. Orn n g:e, Calif. 

labf, (lare), lanr, (lwae), laww, lboa 
(1 bhm), I bv\' lcme, lcmp, 19a, 19v. 
Ikc, lon, low, lpl. (lpy), lsf, lxam, lxav, 
I XZ, 2aay, 2ana, (2brb). 2eei, 2ehk, 2ejj, 
2evj, (2evu). 2dn, 2gk, 2ku, 2me, 2ud, 
3adb. 3adq. 3aee. 3alx. 3auv, 3beo, 3bfe, 
3b hv, ~b()f, (3cllg) . (3ellg). 3hh. (3jol. 3ms, 
30t. 3sf, 3qv, 3wb. 3xl. (4al), 4bq, 4el, 4fv, 
Hz. 4iu. 40a. 4rh, 4si, Hj. 4uk, 4u x. 4xe. 5adh, 
(5aex) . (5afn), 5amg. 5amh. 6amu, (5amw), 
5a ll. 5alj. (Galj). 5he, 5en, 5dw, 5in. 511, 
5nri, (nnw), 50q, 60t. 50v, (50x), 5ph, 5ql, 
(fiqy). 5rh. (5se), 5uj, 5uk, 5xau, 5zas. 
(5z>1.v). (Sarx), 6buh. Srm. (Srv), (7abb), 
7ahl, 7bQ, 7gb. (7gm), 7gr, 71j, 71x, 7ku , 
(7uy). 7pQ, (7qd), 7rh, (7sy), Sada, Saey, 
Sah ; (Salfl, ~aro, Sa vI, Sayu , 8bau, Sbfe , 
(Shhu), (8bnh), 8btf, 8byn, 8eaz, (8ebp), 
8em l. 8eoj. Seta. 8eva, (8ey!), 8dae, (8dgp) , 
8d hw, 8d nf, Sdoo, 8er, Sgz, 8jq, (8ke) , 
(8pl\, 8up. 8rv, 8tr, 8ze, Saau, Saav, Sael. 
(Samx). Saxx, Sbej, (Sbdu ), Sbeg, Sbga, 
Shhx. Sbje, Sbjl. Sbm. (Sbmx), Sbmv, Sbnk, 
9buk, Sbu n. Sea, Seap, (Seee), Sefy, Seip, 
ge,ie. Sekh. Scoy, SCI'X, (Setr). (Sexx), Sded . 
9dfh, (Sdlx), Sdng, (Sdqu )", Sdtk, Sdvp , 
9dxn, Sdxy, (9dyt), Seak, See, SUh, Sefy, 
Sefz, (S ... g h) . Sehx, Sej. (Seky), Sela, Seld, 
ges. 9m n, Snv, Sny, (Sqw), 9wo, 9xb, Sx\ 
Syb, Szd. 9zt. 

Can adian : lar, 2be, 3eo, (cr, 5a.n, 5go. 
Mexican : (lb). 
New Zeal a nd: 2ac, 4ak. 
Commercial : NKF, WGH. 

By !lAP'\' :ma7 Oak Pnrk Ave" Be~. Ill, 
lagq), laja, lalw, lbec, lbib, lemp, 

(lhn), 11m. (2aeh). (2aes), (2aef), 2al, 
(2aoy), 2bdg, (2bygl. 2eei, 2eg, (2chz), 
2ej, (2ejb), (2ejx), 2emx. 2epa, 2ezr, 2eg, 
2kx. 2wi, (3ach), 3akh, (3ape), 3bj, 3bkl, 
(~huJ, 3huv, (3buy). 3eeu. 3chk, 3hg. 4io, 
4kk. 5ahe 5aef, (5aek). 5aex. 5afh. 5agn, 
5akp. 5a mh. (5an\). "aom, 5ap!. 6apt, 5apz, 
5aqw. "aqy, 51h, (5qh). (5qy), 5tn, (5vu), 
5xa, 5zas. Sbkv. 6zh, 7ge, Sagw, Sapo, 
(Shen). ~hdk. 8bdw, Sbit, (8brb), (Sect). 
Sdgl. (SrlkiJ. -

Fone,,: 41k, Sbre. 
C,,"ad ian: 2ax, 3ph. 
ABC de WGH (QRA?) 

By unpq. Miltun n. !'mltb. :;04% NorO 
AcJnn.s St., G lend.al e. Calif. 

laae, lanf, lahf, lajg, lapu, lare, laur, 
lbge. lhhw. Ibvb, 19v, Ike, l\llw, low, 
lpl. I rn. Isz. 1 te, I vj. 2aay, 2ag, 2ana, 
2any. 2hse. 2byn, 2cel. 2ejj, 2ku. 2mu, 
3ab. 3bdu. 3be, ~hfe, 3bhv, 3bo!, 3edg. 3hh, 
3hs. 3 1y. 3sE, 3wb, 4bq. Hz. 4jr, 4qf. 4sb, 
5aal, 5aaq, 5ael . 5aef, 5aex, 5ags. 5ape. 
fi a pg. 5dm. 5ew. 5gk, 5jf, 5ml, 5nj, 50t, 
5q l. 5uj. fiwy, 7afn, ifj. 7fr, 7ku, 71y. 7nt, 
7sy, Sago. Sah, 8alf, 8apn. Satp. 8bau. 8bb!, 
8hee. 8bgz. Shqr. Shtt, 8bxh, Sbyn, 8ces, 
Sehb. 8eoj . 8dgp. Sdhw. 8doo. 8fm. 8jq, 8tr, 
Sup, Swo. 8xb. 8ze, Saad. Salo, 9apw, Savv, 
9axx, Shej, Shet, 9bfg. Sbht, 9bhx, Sbje, 
Sbk r, Sbmo. Sbnr, Shnu, Sbpy, 9bqy, 9bso, 
Scap, geex, Sedo, Scip. Se l j. gepm, 9cvs, 
9dae, 9dbp, Sdev, Sdfq, Sdmj, 9dms. 9dsa, 
9f'gh. Sej, Ses, 9hk, Smn, 90f, 9t1, Svd 
Szb. 9abp. 

CanRdian: lar, 5an. 
French : UJ:<"l'. 
US: WYD, QRA?, NFV, QRA? 



( 
I 

DJ' OCLZ, OCOW, 1041> }'eraltn Ave., 
Uerkeley, Calif. 

laae. labf, labs, laur, lbep, lbgo, lbip, 
Ibkr. Ibvl, lemp, leo, ler, lfd, 19k, 19v, 
lil, Ike, Imy, low, lpl, lrp, Is£' lxam, 
l xav, lxw, lxz, lzy, 2aay, 2abd, 2ana, 
2awf, 2bgo, 2bl'b, 2bse, 2byw, 2eei, 2ejj, 
2e4z, 2evj, 2gk, 2ku, 2mu, 2pd, 3adb, 3afj, 
3aih, 3auv, 3bdo, 3bhv, 3bsb, 3b~s . 3bta, 
3edg, 3ekj, 3bg, 3hq, 3sf, 3zw, 4ai, 4 bq, 4eq. 
Hg, 4fs. Hz, 4 io, 4 k u, 40a, 4rr, 4 tj. 4 xi, 
4aai, 5ael, 5aem, 5adh, 5adv, 5aee, 5aef, 
6arn, 5afu. 5agj, 5agl, 5aij , 5ail, 5aiu, 5ajb. 
5ajh, 5 a;tj , 5ame, 5am u, 5amw, 5apg. 5be, 
6en, 5ey, 5dw, 5ew, 5gk , 5hl, 511s, 5 in, 
6jf, 5k4, 51i, 51u, 5mi, 5mz, 5 nw, 50t, 50v, 
60x, 5ph, 5pn. 5qy, 51'h, 51'u, 5sd, 5se. 5uj, 
6uk, 5um, 5wy, 5za, 5zai, 57-as, 5zav. 5zc. 
Wil QSL to ani 6' s a nd 7's wishing ek on 
thr sig's-. 8abm. 8ada, 8adk. ~a"y. 8ah, 
Saju. 8aml', Sapt. 8alp. 8bau, 8bee. 8bfe. 
Sbjv, Sbpa, 8bql', 8buk, 8 ilxh. Sbyn. 8eb p, 
8eei, Seko. Seoi, 8evn, 8eyi. 8ddw. 8d llw , 
8bs. Sef. 8fm. 8gz, Ske, hnb, 8pl, hup, ~ve. 
8vq, 8vt. 8xb, 8zy. 8zz. 9aad, ~aau. 9abE. 
9afu, 9agl, 9aod, 9aoi, 9apk. 9al'j. 9a l·m. 
9avv, 9awm, 9axs. 9beh. 9bej. 9bLlu, 9bdw. 
9bfg. 9bfi. 9bgh, 9bht. 9bhx, 9biq. ~biz, 
9bje, 9bji. 9bl{0, 9bkr, 9bkx, 9bm l', 9bmu. 
9bmx, 9bnf. 9bnk. 9bnu. 9bpy, 9bqu. ~boy. 
9bso, 9bvz, 9bye, 9bzg, geaa. geap. geb f. 
gebk, geeu. geex, gedv. geea. geee. geek. 
gefi, gefy. geii. geip, geje, gejs. geju. gejy, 
geld, gelq, gelx. ~eoe. gepm. gel'l'. gel l'. 
geyl{, 9dew, 9ddp, 9ded, 9d e v, 9dfh, 9d fi. 
9dfq, 9dfv, 9dh, 9djd. 9dnlj, 9dnv. ~dvx. 
9d4U, 9dvp. 9dxn, 9dxy. 9dyn. gebh. gefu, 
ge fy, ~efz, gegfl, 'gegu, geht. 9k[, ge l{y, 
ge ld, 9an, 9ap. 9bm. gep. gem, ges. 9h k 
9hn. 9me. 9nv , 9ny, 91'a. 9se . 9wu. 9xbb. 
9xbg, 9xbp, 9xi. 9xw. 9za. 9zb. Uzd. 9zl, 
kdef, ndE. n erk. nfv, nl{E. n se, wgh. 

Can ada: 3aa. 3bp, 3bq, 4eb, 4el', 5an, 
5ba, 5be, 5go, 9al. 

Hawaii: 6eeu. 
M ex ico: J b . 
New Z ealand: 2ae, 4ak. 
All cds answd. QRK 6CLZ-S watter 

on 78 meters? 

By 6CHL, 394S-2Utll ~t., Sun Frnncisco, 
<';" lif. 

Ibx. (lgv), Ihn, lllw). lcw. lpl, lxw, 
. labt. lacr , lajg. l aLi. law w , lbl'4, leab, 
lemp, Icmy, 2by. ( 2kg) , 2me, 2nf, 2qs, 
2rk, 2w r. (2xq), 2b4U. 2brb, 2eee, 2ehz, 
2ejj. 3hh. 30q, 30t . 3zl, 3abf, 3ad r . (3alx), 
3beo, (abdol, 3bhv. (3bmn). ( 3l.>mz), 3bsh, 
( 3ehe), 3eex, (4ft), 4io, (4mb). 4my, 4l'k. 
6ak, 5ap. (5aw), 5ee, 5ek. 5fh, (5gj), (5gu), 
5111, 5ka, (5 111 ), 51u. 5mi. 5mz. (5nj), 
(5nw), 50x, 5ph, (5rg). 51'h, 5se, 5uk, 5aec, 
6aek. 5afu, :;agj, 5agn, 5ajb. 5akn, (5akx) , 
6xau, (6aof), (6any), ('mn). 8el'), 8jq. 
Sze. 8ada, 8aru, ( Sact). (8axf), Sbit, Sbqr. 
8bnh, 8bmb, 8ebp, (8eei), (8cl'k), Sezy, 
8ewu, (8dal), (8dsp), 8rlhs, 8dhw, 8dl'u, 
8xmo, (9bm), 9hk, 9mt, (9nv), 9ny, (9vc), 
(9wo), 9yb, 9zb. 9zt, 9aal . 9aaq. 9abq, 9adf, 
9ado, 9aemb, 9ae p. 9aim, 9aey. (9amx), 
(9atn). (9awg), (9bej), 9bdu. 9bfg. 9bhx. 
~bji, 9bkr, 9bmk, 9bnk. 9bqj, 9brx. 9btz. 9bvn, 
9bvu, 9bzi, (geef), geek. ~eem, (geee ), 9ceg, 
(geen), geht, gefi. geje, 9cju. gelq, 9cow, 
gepm, gero, gesa. (gevo), gevs, 9dad, 9dau, 
9dep, 9ded. 9dfh, (9dlo). (9dhl). (9dl<v), 
9dpx, 9dsa, (9dw~). 9dyy, (~eak), geam, 
9eth, gely. gegu. ge ht. gejn, (geky), gelb, 
geld. 

Canadians: 2eg (5an), (5as), 5ba, 5bj, 
5bz, (5cp), 5et. 5e f, (5gg), 5go. 5kt. 

Mexican: (bx). 
New Z ealand: 2ac, 4aa. ("4ag"), 4ak. 
A ustral ian: 2em. 
Will QSL to those requesting cards. 

QRH now 80 meters. 

By DBJI, Denver, Colo. 

laae, labf, labt. ladg, laea. laid. lajo, 
lanq. IanI'. (latj ), lawu. laww. (Ibal l, 
lbgq, Ibhm, lbvl, lekp. (IemVI . (Ida), l ee, 
19v. lfd. liv, Ihn. Ilw. Iml, Imy , (l on). 
low. lpl , 1st, lsw , Ivj. lx a m. lxw. lxz. lzz, 
2aay. 2afp. 2ana. 2apy, ( 2ax f). 2 hgg. 2bbn, 
2b!"'o. 2bo. 2bqe, 2bqu. 2bqw. 2bsc. 2bl'b, 
2bum, (2ehg), 2cj e, ( 2cjj), (2cvs), (2cvu) , 
(2eyw), 2ezq, 2ez. 2fo. 2ku. ( 2 mul. 2ud, 
(2 x'l), (3ade). 3adp. 3adq, 3adv, 3aee. 3au v, 
(3alx) , (3bdo), 3bfe, (3bhv), 3bmn. 3 b of, 
3bpp. 3bss. 3btu. 3bwj , 3ccx, 3edv, 3cej. 
(3che) . 3ehg. 3cjn. 3ejk , 311h, 3qt. 3vw, 
3wb. (3wn). 3zt, 4ai. (4ch). 4eh. 4eq. 4du. 
4il, 4j'k. 4jr, 4js, 4ke. 4nj. 40a. 4pk. 4pi. 
4qf. 41'1'. (4sa). 4si. Hj. 4uk. 4xe. 6ee ll, 
(8ada). 8amn, 8ao1, 8apn. (8atp), 8avl. 
(Sbau), 8bgn, 8bhj. Sbjv. 8bnh. ~hpt, 8bqr, 
8blU. (8bl,lk). 8byn. 8bxh. 8caz, 8ebp, 8ces. 
Sele. 8cm •• 8eyi. 8dal, 8dgp. (8dhw). 8doi, 
8ef. 8ge. 8gz. 8jq, 8ke, 8pl, (8rv) . But. 
8vt. 8vq. 8wa, (Swo), 8xb, 8xe, 8yn, 8ze, 
8zz, (nrv), nkl. wwv. 

Canadian: lar. 2ax, 2be, 3eo, 3bh, 31y, 
3xi, (4FV), (6go). 

Mexican: BX, lB. 

APPLAUSE FROM EVERYWHERE 
Our own rhdo t(>sts of 
[{IC-O Alkaline "R" Stor
age RattE-rips a no Re
chargers are a mply con
firtll ed hy the comments 
we recpiv E- from all over 
thp United Stolps and 
Canada. Thollsands of 
unsoliC' itf'd l ettf>r~ have 
told us that 1\ [CoO Equip· 
OIClit dot'S what we have 
df'signed it to do-insure 
better reception-lower 
cost. 

T<IC-O proc1uct. boar a 
printp.d guarantee insur
ing satisfaction. 

Write us or a~k your deal
er fur full infurmation. 

PRICE'> 
PZ inrlicatps pane1 type 
with 5\\ it ches. 
CZ is ~Iai" type without 
Bwifche:J. 

Volt- M A. '1 ype I Type 
.. <,. H. I ' /. CZ 
--------
110 2500 S~6 001S3~ 00 
100 " 27 liO 24 50 
70 " 21 .;0 IS .50 
45 " 1600 14 .50 
22 ,.., .. 7 50 

KIC·O Charqers 
'Type ({-I Ki nglc un· 

rnClunt",1 .. ' $1.50 
Type ({-2 singl. 

rnolllltnri .. . . 3.50 
Type ({-3 Multi· 

Polar mountro... 5 .00 
KI CoO Spc!'i,,1 

Charger Chemicals .75 

KIMLEY ELE~TRIC COMPANY. Inc. 
2661 Main St_ BuffalO, N. Y. 

~ ,. Storage "B" Batteries and Chargers 

No. 55 
Sel f-contained 

Mult iple Switch 
(Pat. applied for) 

Heard across the s~~S 
Mr. H. W. MacKelvie, 7 Cadton 
Terrace, Swansea, ·South Wales, 
England, writes: "I was testi:::l 
my one valve set b etween 1 and 2 
o'clock in the mornir.!1. when I 
was surprised to hear K.D.K.A. or 
Pittsbuq~h." 

Evident!y there is no limit to long 
d:s tance reception wi th Y-yers 
Tubes. Their design is ri!1,h t. 

Three types for dry and storage 
batteries. Complete $4 
with clips ready to 
mount. Atyourdea!er's 
or sent postpaid for . .. 

252 Craig Street, Montreal ' 

_ "'rite for descriotive circular _ 

GET A 

LOUD SPEAKER FREE 
See Page 79 

MEASURE-
Your batteries from the panel 
of your set. 

er The Jewell No. 55 Instrument 
has a self - contained multiple 
switch. We originated this type 
Instrument for receiving sets and 
have applied for patent. 

er Super-Heterodyne Sets with 
their large number of tubes should 
have a constant control of "A" and 
"B" Batteries from panel of set. 
er Buy from your dealer. Ask for 
our 15-A Catalog. ' 

J ewell Electrical Instrument Co. 
1650 Walnut St. Chicago 
"25 Year] Making Good hlJlrume1lts" 

DJls"ruid e 
RADIO RECEIVING ~ 

Combines tone quality and selectivity with distance 
and volume. Price $150 without accessories 

ANDREW!;] RADIO CO., 327 S. La Salle St., Chicago 

Tell them that you saw it in RADIO 93 



A constant factor 

BAKELITE 
Condensite 
RE/JMANOL 

. rr the registe r ed 
Trade Marks for the 
Phenol Resin Product. 
manufactu red under 
p ate nt. owned by 

BAKELITE 
CORPORATION 

in radio development 
Radio design progresses rapidly-but radio's standard 
insula tion continues to be Bakelite. 
F or the further refinement of radio sets and part s, 
rad io engineers rely upon Bakelite. Typical of m any 
new Bakelite applications are the Musette Loud 
Speaker, the Paramount Loop and the Amsco Tube 
Mounting Panel. 
Of all insulating materials Bakelite alone combines 
the many characteristics vital to efficient radio re
ception. 
Write for Booklet " S." 

Send for our Radio Map 
Th .. n u k.· .. ' .. Uutl ... \lUI' II .... ,.. .h.· " u ll I f" t-
h or _ •• ," " ...... .. ,,; .... " • .1 1 ... ·It.lun of .. , .. r y 
'.r ....... ·" ,.. .... '" ",Utt'u" h •• ttt" " .. rid. ..~u.·I .. Ne 
10 .... .. .... ... ..," ,or • h,· 'Oh ."'" &HI" "0,, ,,'111 
....... 1 , .• ~ .. thl .. map. Addr" .... 11u" U ... ",rt
Ju .· .. t. 

SA KFLITE CC' R"C' RA nON 
247 Park Avenue. New York. N. Y. 
Ch icago Office : 636 West 22d Street 

ELECTRICAL SPECIALTY CO. 

THE MATERIAL OF A THOUSAND USES 

40e 
e ach in an,. value 

f rom J4 t o .0 

FRESHMAN SUPERIOR 
YOIll ca n d epend w.pon tltem to 
re main accu rate at a ll time. 

Made of high r es istance m ateria l imp reg· 
na t ed t hroug hout ( not coated paper ) . Un. 
a ffec ted by climat ic con ditions. Will not 
de terio ra te. Cla mped between solid knurled 
fe rrules assuring rigid construction a nd 
fi r m con tact a t a n t imes. 
At your deale r~8. otherwise send pUTchase 
p rice and you 1uill be su p plied post paid. 
Cli ps. F r e.bman Co •• Inc., .10 6 - 7 Ih Ave. , N. Y. 

The Powerful 

M . ... ., The GlUlOD CORP. 

you rnayen 

1~~'{ TI' ,~!d ~ 
Oll o.! can un er
st li.nl t. Yo ~hol1 l d 
g et i t be fore buy ing . 

Nl WIII'koN. ';. 

(An d will you b e 8 0 kin d a s to ~ dd the nam e of ('ne " r mor e 
fri e nds you beli e ve will soon w ;> .. ~ - ·.rlio g v d s '! Thank y .. u !) 

LibertyM.O. House,Cept. A674 l Ol LibertySt.,N.Y. 

T e ll th e m t h a t yo u saw it in RADI O · 

A t S :7.E - SGX Oberlin, 0 .. 10 
(Saa o), Sa dt, (Saf g ), (Sagk), Saha, 

(6all p), (Salq) , ( Sa jh), Salk, ( 6am e ), 6a pw, 
6a rb, ( 6a ,·x ), Sawt, Sbd l , ( 6bjj ) , ( 6 b l w), 
6bon, ( 6bqr ) , Sb q u, ( 6ego ), 6ehl, 6c la , 
' (fiem i ), ( 6enl ), ( Scss) , 6eto , Sevm, 6ae, 
6eg , 6e b, ( 6g t) , Sl j , 61v , 6ne, 60 t , (60i) , 
6u l, Sp l , ( Srm ), 6v e, Svo, 6 x i, ( Szp) , 6z ? 
(h,.d 10:35 a m N ov, 1 6 th ) . 7a b b , 7ato , 7ai j , 
, t d, ( ' [ q), ( 7gb ) , 7gr, 7 ij , 7 i x , 7mf, 7ot. 

Can a d a: e 4er , ( c 5an). 
P . R : 4sa. 
M e x ico: BX. 
Eng la nd : G5If. 

By GC U'V D . C. l\l "st, Uisbee, Ar i z. 
5bj, 5ee. 5ee, 5ek, 5es, 5gu, 5hi , 5kc. 

51d , 5 11l. fi l s, 5 m s , 5pp. 5qy, 5s e, fiuj , fi ux. 
5abj. 5abw, 5adv, 5adz, 5aex , 6afg, 6afh , 
5agn, 5a g q, 5a ji, 6a jv, 5akf, 5alm, 5alu, 
oa JL, 5aulw, 5alJ m , OJa4d. ;jal'e , 5z a i, Sasb. 
6dd, srm, S/;;"v , ti i h, ujj . Old, Slj, Soo, 6pz, 
6 ,.t, 6ut, 6wt, Saam , 6ab e, 6a t g, Sa tn, Sa i j . 
6aj h, Gaj i , Saga, 6a kw, Sa n o, 6aoa, Sas b . 
6asv, Ga va, 6 b bq, 6b h o, 6bje, Sbkv, Sbqf , 
6blp, 6 bts, 6b wl, 6ea h, Sedg, Sedn, Sets. 
6eg-v, 6eg w, 6ch x , 6e j e, Senk, Sen l , Seqe , 
(le i s. 6C I' X , 6cs 1', 6cs w, 6etl , 6cto , 6cub, 
6xa d . 6z bh, 7eo, 70b, 70 i, 7s l, 7ah e , 7a hs, 
~ rl uu, gea , gem , 9tm , 9 r x. 9w i, 9 w o , 9a cq. 
9a im, 8a o b, 8ao i, 9a t! , 9be b, 9bdu, 9be z , 
8 h j k , 8 b l b , Sbnk, Sbut, 9bq j., 9bsp, 9bxg, 
~ caa. ~cea, ~Cll l. 9ckj , ~CK I Jl, !:lCt ti , ~ C l ll S. 
uezg, 9dh q , 9dhw, 9dhy, 9d ov, 9d p p , ge a m 

Hy 2 \ " 7':. (;;;4 Enst 2::lrtl St. , Brooklyn, N."Y . 
CW U.S.A.: (I bx), ( l eg ) , l e t , Hm, Ifd. 

( l gs), III " lii. Iii, Iii , ( I ke), (lkv), (lk y), 
( 1Ill ), (l dd ) , I q l. lte . (IUtll l , ( Iwn) , ( I wz). 
I%a. 1%8. ( I z k) , l aa m, laay, 1>11)[. Inbp . 
1a d g . l agg, lag k , (la j g) , l a lI, (la lk ), l a lw, 
l a l l a . i,d lti , I d.'-II I I, l u.. ,Y . ta l e, l aVl , I. l a. ..... a.) , 
I a.,,", l a x y , l ba l, (lbbh l, l bee, (l beh) , 
(1I>d x), Ibgq, lbip, (Ibj o) , lbkk, (lbl x), 
( I b ll l ), (lb ll e ) , lbs d, (l b lt ), ( l b ub), l eab , 
(I ee x ), ( I e~ v) , l e j d, ( lek p ) , l el11 e , l e m x , 
l e m y , (l eo t) , 2bm, 2 b y , 2edh , (2epa) , 3ea, 
( oc t) , ( :l c k ), ( 3dx) , 3 hh , 3 in , 3jo, 3mf, 
3 n a, 30g, 30 t, 3sq , 3 tp . 3uy, 3 wb, 3wt, (3zd ), 
3zo; (3ae h) . 3aer, 3>1 d g , 3adp, 3adt, 3ah a, 
oa is, . 3aj d , 3a pl , 3ap v . 3a rp, 3beo, 3bhv. 
( :l h lc ) , ~ hng, :l b o t, 3hpf. ~ h" p, 3h'lP, ~ hsf. 
3hu y . 3eeu , 3cdg, 3ed n , 3ed u , 3c gc, 3cgy , 
3cgs . :lc llC. 3e ll g. 3cjn. 3ek j . 4a z. 4bq, 4el, 
4e h, Hz, 4gw, 4io, 4j e, 41<e, 4kk , 4ku, (4mb ), 
(4ml), 4 pd, 4pk , 4q t, 4qw, 4 .... , 4tj, 4vn, 4xe, 
4am, :' b " , 5bj, 5en , 5e k , 5hl , 5 k a, 5ke, 51 h , 
(5 Iu ) . Smi , 50t, 50 x , 5qh , 6 ru, 5se, 6uj , 
5u k , 5vi. 5vv, 5 w i, 5 x a, 5aaq, 5aaz, 5abn , 
(5aem) , 5aek, 5agj , ( 5alz), 5amg, 5ape, 
5apv, 5zas, I fiza v ), ~ a c . Sgu , 61v, 60i. 6 ,·m , 
Sr n , 6zp, Saao, 6ad t , 6a hp, 6alv, 6a pw, 
6arb, 6aw t, tib jj , bb lw, 6b ljl, u buf, u b u r , 
6ego, 6 u gs, 6en l , 6e l O, Sxad, 6x b w, 7i j , 
7mf, Sab, Sa h . ( 8ak), Sbn. Sby, 8cp, Se f , 
bge , 8gz, ( 81m ) , Sj q, 8nm, 80n, 801', 8p l , 
Sq r , 6, g, (8pj), ( 8s0 , ( 8 tt ) , (S u t), Su q , 
Svq, 8wm. 8w o, ( Swz), Sz d, Sze, 8zz, 8a bw, 
8acm, Sad a , Sadm, 8ag g, 8ago, ( Sahq ) , 8a j n , 
(Sase ), ( 8a t z) , Sa u m, Sav k , 8axd, ( Saxg) , 
8ay u, 8az w, 8 b a u . 8bbr, 8bbl. Sbbw, ( 8bdk) , 
8 b e n, 8bgo, 8bhj , (8 b a u) , (Sbko), (8blp) , 
( Sboe ), Sb o s, 8b o y , 8bpt, (8bqa), Sbqi, 
( 8brb ). Rb I c . 8brd. 8 b st, 8btf, 8bvr, Sbyb. 
(8 b z k) , ( 8ebm ). 8ehp. Sehx , ( Seck), 8eer , 
Se e d , (Seej), 8ce p , (8cg !), 7ejp, 8e m m, 8eo e , 
8e u j, (8ese), 8e uk. \bezy), (8 d ae ), bdal , 
8d a n , 8dat, ( 8 d ea), 8M!.> , 8dfm, 8d to, 8d ge, 
8d ·"· !. ( 8d g-r ) , 8dh o , 8d jt, ( 8djp), 8dk i . 
( Srl l i) . ( 8d m e), 8dnt, 8d"k , (8dq w), (8 dr w ), 
( 8 r1 s e ). 9at, 9bm, 9dr, gej . ge k, ges" 9fs , 
9hp, 9j h , 9 kh, 91z, ( 9 m n) , 9nv, 9 n y , (90a) , 
9 .. ,·, ~~ d. Uv z. ~za, 9z t . 9af\.n , 9abn . 9aek, 
9ae l , ( 9aft). 9a t y , ( 9a h y) , 9a kn, (9 a mx ) , 
9aor, 9a~d , 9at t. 9au e . 9avb. 9avy , 9a w u . 
9 h ej , 9 hd s , 19 1>eg ) , 91) h i, 91> iq , 9bji, 9bj r . 
9hkr, 9b lj . (9 h mc). 9 h mx. 9 b 11 a , 9bnk , 9bob , 
( 9 b o e ) , (9 bpm ) , ( 9bu k ), 9brx, 9bva, 9bvn, 
19hwbl. 9 h w p . 9caa . I neb z •. gee m, Iled p . 
geee , (gefe ) , (geft ), gegn , gek s, gej c , gej m , 
~ (' I,b . n'ek " l. ~ ek l. tg e k u ) , ge l'v. gelq, 
ge pm, ges 11 , (getf), geul", gevf, ge v p , gev s , 
gexx, (geyd ). gepy. 9da t . (9dbh·), 9dbp , 
9clfh . 9dhp , 9dlh , (9 dl j). 9d ng, 9d oz, 9dpx 
9d 'l 1l . 9d s a , 9d t r, ( 9dtt) . 9duc , (9 d wx) . 
(nr1wzl. (9 r1 x l l, ge HR (g e rl q ), geeg. gee l 
ge t z. ge gu , gehr, ge h s , ( gehu), gehy, gejl. 
!Jvjy. ~1 1'I\y , $l e l a . 9t'l l. 9,h g; . 

C a n a d a , l e f , 2ax, 2az, 2b q, 2fo, 3b p, 3kq. 
~l l y, 0 111 3. 3 n i, (3 l f ) , 3 ws, 3wv, 3x i, 4er 
91> '·, . 

U. S. A .- l ew, 3tr, 3e i t, 8eb . 8u e , nek. 
( llI'g ) . 3 1y , 3 m s , 3 11 i , ( 3 t f), 3W8, 3wv, 3xl. 

Spa . \, - S tj. 
Sp e c ia l ew-- n t v, nk f . 
E n g· la nd-2jf, 2kf , 211 m , 20d, 2sh. 2sz. 

6nn . 
r·· ....... ("o_R~b . 

M e xleo-l - h . bx. 
New Z e a land-2ae. 4aa , 4ag. 

Conti ,lI/cd on page 100 



Why it is Better 
T HE picture tells the story

seven practical, sensible rea
sons why Federal sockets should 
be in your "pet" hook-up. 

Thumb nuts slotted for scre....: 
driver - no pliers necessary to 
tighten 

Federal Sockets are but another 
evidence of the care and engineer
ing skill used in designing and 
making Federal Standard Radio 
Parts. 

1/1'6 inch thick brass nickel 
plated barrel ; screw·anchored 
to base at two .point& 

One piece binding pos\" molded 
into base-it cannot turn when 
thumb·nut is tightened. 

There are over 130 standard parts 
bearing the Federal ironclad per
formance guarantee - their use 
means " Balanced Circuits" with 
better performance. 

FEDERAL 
TELEPHONE &. TELEGRAPH CO. 

Full 9/16 inch thick, 2' 1/4' 
X 2 1/4" solid bakelite base 

Exira heavy phosphor bronze 
contact springs imbedded in 
base positively prevent short 
circuits Ot radio freQuency 
leakage. 

Buffalo, N. Y. 

~et)et'al 
Mounting screws are furnished 
wi th. each socket. Contact for 
groLinding socket can be made 
under heads, of these screws. 

This screw holds only the con· 
tact spring securely in place, 
not extending through to top 
of base -an exclusive Federal 
feature. 

Standard RAD I 0 Products 
Bo~ton N~'" ' ·urk .lhll:III,·I._h'n Chicngo 

JiallUUI!II C ity !'linn ""'ntl,,·is, ·u Pittshurgh 
\\ ·Jtshin,.:;t .. ,,_ U. (;. IIrhh,:;,·hurJ,:. CUtln":a 

M· AGNATRON Radio Vacuum Tubes have been improved 
. to that degree of excellence where you can no longer 

afford to be without them. It will take but one trial to prove 
to you that MAGNATRONS can put real "pep" in YOUR set, 

Recent improvements in manufacture have made the MAG
NATRON a superior radio frequency amplifier, a clearer de
tector, and a louder audio frequency amplifier. Ask your 
dealer today! He will recommend MAGNATRONS. 

:lny Type -Iny Typ, 

$4 $4 

Tell them that you saw' it In R ADIO 



A C H Three-Tube 
• • • Concert Receiver 

SELECTIVITY 
Using sensit ive instruments in con 
n ect ion with two A. C. H . Worm 
Drive Shar p Tuning Instruments. 
Can be used as one or t hree tube Re 
ceiver. Operates on 199 or 299 dry 
cell tubes. Batteries Amplifier 90 
volt B. Detector 22'h volt B. A bat
tery. three d l'Y c e ll :;. C ba ttery, one 
dry cell. A ll connections on back. 
1l1stnllnl~nt Plun. No n~ferences. 

\VIlI'l'E US AS FOLI,O\\' S: 
A . C. "'"ydl·" 1l~"I!) .I< Re~eareh Co., 

Dro('I,toll, l\la~~. 
Gt"ntlenH'u: 

E U('lose d 1»lense find $20.00. S("ntl 
In c one A. C . H. ')'h l'ce 'I'"h,· It e
ceh'c r. V t)on reccillt of S:IIU,· I lu:r.·e 
to llay yo u $1 .00 U Inuntll fur fiftet- n 
Jnonths until tht~ tutnl : .. n .. lIl1. of 
$ili'i.OO is 1):Iiti . 'I'llis Rl"ce h " 'r i~ to 
relnain yo u r l)rnIH~rty until full 
:-,,"Oll l1t Is ,):llfl. ' ·011 g;uarnntee thIs 
set t o OI)Crute 011 tile ",ir. 

SIGNED. 
'VondcTfnl Vnlue-Linlit('d Protluc

tiun-llJ:lil Orders Only 

A. C. Hayden R adio and 
Research CO. 

DROCI{'I'ON, J\lASS., U. S. A. 

Convince 
Yourself! 

You can -now secure the very 
highest quality 

Audio T5ansformer 
of the very latest $2095 
design, for use in all -
circuits, for only . . 

_ -l'o .. tpuld 

"Push-Pull" Type 
price, per matched. $S050 
pair, only, 
postpaid . 
Complete information and wirIng 
diagram packed wi th every Trans
form er. Satisfaction guaranteed or 
money refunded. 

ASK YOUR DEALER. If he can't 
supply you, send direct. 

@scent 
CRESCENT 
MFG. CO., 

Box 337, Cent. Sta., 
- Toledo, Ohio 'Tsoaosfosomesos _____ ..-J 

SUPER-HETERODYNE 
Reprints from "RADIO" 

By G. M . Best 
Sent to any address for 25 cents. 

Pacific Radio Pub. Co. 
Pacific Bldg., San Francisco, Cal. 

A RADIO SET TROUBLE 
SHOOTER 

COllrillued from page 36 

three honey-comb coils and a .0005 mfd. 
variable condenser, with a .0005 mfd. 
fixed condenser with cut-in switch. A 
0-1 milli ammeter in the grid circuit may 
be used in the study of vacuum tubes. 

Coupled to this circuit is another 
resonant circuit for comparing un
known condenser capacities against a 
standard known capacity. A comparative 
indication is given by a galvanometer and 
flash lamp. lHountings for three honey
comb coils are provided and likewise con
nections for the unknown condenser. 
For capacities from .0004 to .006 mfd. 
25-turn coils are used. The open cir
cuit jack 1 across coil 1 is provided to 
receive a microphone plug if coi l 1 is 
to be used as an absorption coil for 
modulating the high frequency currents 
generated when testing. The modulat
ing sound is obtained by putting the 
microphone close to a clock whose ticks 
give a pleasing sOllnd. 

A honey-comb coil mounting, 4, shown 
in the lower left of Fig. 2 is used to 
hold a single turn loop which supplies 
the field to the amplifier and wavemeter 
circuit shown in Fig. 4. Jack 12 , to
gether with a by-pass condenser, is placed 
in the plate circuit and 13 in the fila
ment circuit of the oscillation. A two
way switch at S, puts the oscillator con
densers across either the grid or plate 
circuits to increase the frequency range. 
An anti-capacity swi tch is also provided 
to connect the audio-oscillator coils and 
condensers. 

A rapid and approximate determina
tion of a condenser's capacity may be 
secured wi thout removing it from the 
receiving set by plugging a cable into 
the resonant circuit at C, and re-adjust-

AI'fPLlFIEIf' 
C/~cvlr 

z. 

ing to resonance after the small pointed 
contacts at the other end of the cable 
have been placed across the condensers. 
The capacity is the total reading of the 
standard condenser less that of the cable. 
A more accurate determination may be 
made by removing the condenser, con
necting it into the circuit at Cv and 
checking against the standard . 

The wavelength of the primary and 
seconda ry co ils may be checked, after 
the oscillator has been started and the 
various receiver controls have been set, 
by inse rting the microphone plug into 
J 1, placing the microphone in contact 
with the clock, and adjusting the oscil
lator and receiver controls till the clock 
ticks are the loudest when the head
phones are plugged into the output of 
the receiver under test. This test very 
quickly shows the best L C ratio for set. 
Of course more accurate tests may be 
made by removing th~ coils so as to 
eliminate errors introduced by the long 
cords. 

The third, or audio frequency, circuit 
for testing loud speakers and audio trans
formers is connected by the anti-capacity 
switch. I t is placed as far away as pos
sib le from the high frequency oscillation. 
I t consists of from I ,SOO-turn honey
comb coi ls with a sliding iron core and 
of a battery of condensers. It offers a 
convenien t means for checking purity of 
tone from loud speakers at different 
audio frequencies. 

To test an audio transformer in place 
by means of this third ci rcuit the speaker 
plug is placed in 12 and the inductance 
and capacity is varied to give different 
audio frequency tones. From these 
sound indications it is possible to plot 
an approximate frequency characteris
tic curve for the transformer under 
test. 

"l7d~,. /6St /0 .... 
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Fi,. 4. Amplifi~r and Wav~ml!tl!r Circuit 
Showing Connutions fl)r T~sting 

Transformer If' avelength. 
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SAVE ON TUBES! 
Buy Direct From MaDufacturorsl 

All Tubes Repaired 
fDrtt-rtor .. or 

Ampll" ... M' 
Guaranteed Like Ne .... 

!\ P,,\' \ hi .,11. run '11 """'11 
".,,,ular .. Q ... llty 
lotruduclor7 price . ....• 

$2.25 
$2.50 

1 Amp. 6 Volt Tubes Changed to % 
Amp. Tube~. Send for Circula r on New 
and Refilled Tubes. 

, AMERICAN 'RADIO TUBE 
WORKS 

23 Central Ave. Newark. N. J. 

Big Money {or Agents Everywhere 

Establishing A New Standard~ 
The New and Improved 

"Read 'eJll" 
Bindin'g-Posts 

liThe li:nobH C uu't C ome OJL" 

New 
Markings 

Fulfill 
Every 

Dema nd 

The Utmost 
in Quality 
and Appear. 
ance at the 
Lowest Price 

lSc 

At Your Deale r 's or Sellt P ostpaid 

THE MARSHALL-GERKEN CO. 
Toledo, Ohio 

HADIOWantsYou! 
Earn$lOOaWeek 

Ra dio, the wonderful new growing pro · 
fession, offers you a glor ious opportunity 
-big money, fascinating work, easy hour s, 
a r ea l fu tu r e! Wonderful new course pre
pares you quickly in spare time at home. 
Famous r adio experts help to g ive you 
pr ac tica l work. Instruments supplied fr ee. 
Write for free book, " Rich Re, ... ards In 
Radio." 

NATIONAL RADIO INSTITU TE, 

Dept. lOeB, 'Vashlngton, D. C . 

The fourth, or amplifier circuit, 
shown In F ig. 4; gives a fur ther m eans 
for p lotting tube characterist ics, t rans
form er w aveleng th c haract eristics, a nd 
m a king other test s involving t he u se of 
a wavem eter. 

The m ost useful portion of this equi p
m ent a nd tha t best ad apted t o port able 
use IS the circuit shown In F ig. 1. It 
g ives position r esults w h ereas the other 
m e thods a re necessarily compara tive and 
dependent upon the accuracy of instru
ments which are generall y found only in 
a well-equipped r adio labo ra tory. 

The complete equipment, In addition 
to the uses already described , gives a 
comparative indication of a tube 's per
formance as an oscillator a nd may a lso 
be used in m any laboratory research ex
periments. 

RADIO FOR EVERYBODY 
by A. C. Lescarboura 

Completely re-written and re-illustrated 
THE BOOK THAT HAS GROWN WITH RADIO 

Tells in plain language how to buy or 
build your own set. How to install; how 
to tune in; how to get the best results. 
Explains all the circuits, vacuum tubes, 
radio and audio amplification, loud 
speakers, regeneration, static, and 
everything else about the subject. 

THE ONE BOOK EVERY ENTHUSIAST NEEIlS 

As Radio develops the story of the new 
wonders being brought to light will be 
told month by month in 

THE SCIENTIFIC AMERICAN 
by the scientists who develop them. 
Every man and woman who would keep 
thoroughly posted on the march of 
progress should read the Scientific 
American. 

HOLIDAY OFFER: 
The New RADIO FOR EVERYBODY 
together with a year's subscription to 
the SCIENTIFIC AMERICAN for $6. 
The New RADIO FOR EVERYBODY 
together with two subscriptions to the 
SCIENTIFIC AMERICAN, or with one 
subscription for two years for $8. 
Two copies of the New RADIO FOR 
EVERYBODY together with two sub
scriptions to the Scientific American, or 
with one subscription for two years for $9. 
Send in Ihe coupon ow. ThiS offer is only temporary. 

Scientific American Publishing Co., 
Woolworth Building, New York City. 
Send me t he new RADIO FOR EVERYBODY 
ami tbe SCIE NTIFIC AMERI CAN a8 ind i
"a ted by my check mark in the box a t the 
hottom of this coupon for wbich I enclose cbeck . 
Name . ........................ ........................... ....... . ..... . . 
.l \.ddresB.. ....... .. ..... ..................... .. . 
Additional Name .. .............. ...... .... .. . 
Address ...................... .... .. ... ...................... ................ . 

O R ad io F or Everybody. Scientific $5 
American for one year , . . .. . . . ..... . 

O Two subscription s to the $8 
Scientific American .. ... .. . . . . . ... . 

O Two copies of Radi o for Everybody. T WO $9 
subscr iptions to the Scientific American 

RADIO MAPS 
35c 

PACIFIC RADIO PUB. CO. 

Pacific Bldg. San Francisco, Calif. 
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c/I new 

RHEOSTAT 
with immo'V.able coils 

The coils of the new Centralab Rheostat 
are firmly clamped between and im. 
bedded in insulating material so they can· 
not move. This eliminates the noise in the 
set caused by lateral movement of coils. 
It also maintains a uniform spacing be
tween windings, giving smooth, even reg· 
ulation and eliminating dead spots. 

The contact ann is sturdy and positively 
locked to the shaft. The contact shoe passes 
over the resistor at a tangent and cannot 
catch. Attractive in appearance, and sub· 
stantial in construction. All metal parts 
except wires are of brass, heavily nickel 
plated. The knob may b e adjusted flush 
with t he panel or r eplaced by any stand. 
ard dial. Single hole mounting. 

N o. 206-6 o hms m ax imum r esistan ce, $1.25 
N o . 230-30ohms m aximumresistance, 1.25 

W e also manufacture the 

Centralab Centralab Centralab 
Adjustable Non-Inductive 
Grid Leak Battery Potentiometer 

No. 106-$1.2S Switch No. 110- 400 
No. 107- (wirh No. 300- ohms, $1.50 
.000 25 CO li- SOC No. lll-2000 
denser ), $1.60 ohms, $1.7S 

TO JOBBERS AND DEALERS: The 
trad e mark of produc ts of the C entral 
Radio Laboratorie$ has been changed from 
caL to Centralab. Write fur literature. 

Cen-~~ 
CENTRA L RADIO 

295 Sixteenth St. 
LABOR A TORIES 

Milwaukee, Wis. .................. 
~ 

How to Pass 
U. S. Gov't. 

Radio License 
Examination 

<J3y E. E. <J3ucha 
Of in es ti mable value to th ose desiring 
Commerc ia l or Ama teur Radio License. 
Covers transm itters, recei ve rs, storage 
ba tter ies, mo tors and ge ner ators, radio 
rul es and regula tions. 316 actua l ques tions 
a nswered! Writ t en by a radi o expert 
a ut hor of P rac tical W ireless Telegraphy' 
e tc. Over 150.000 copies sold. Send 50 
cen ts in s ta m.ps or coin for your copy, 
g~~t;!: J':~:~1c~~ any point In the U. S., 

RADIO INSTITUTE OF AMERICA 
322 Broadway New York City 
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Better -Costs less 
Radio 

Crosley 
H ead Phones 

Better-Cost Less 

$J·75 

"OH, BOY! There's the West Coast! Last night 
I had the East Coast, and the night before 

that, Havana. I bet I get London soon. This Cros
ley sure does bring 'em in. I can tune out local 
stations any old time and get what I want. There's 
nothing like a Crosley!" 

That's what thousands of men, Women and boys 
are findin g out every evening in all parts of the 
United States. So enthusias tic are they that hun
dreds of voluntary letters tell us daily of the really 
remarkable performances of Crosley Radios and 
the complete satisfaction that they giv~. 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr. , President 

119 Sassafras Street, Cincinnati, Ohio 

Crosley OWII S ami O perales B roadcas liug S ialioll IFL fY 
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Here is what a few users of 
Crosley Instruments say: 

Parkersburg, W. Va., Sept. 30, 1924. 
"Wish to congratulate you on the one-tube 
Crosley 50. Have listened to Havana, Cuba, 
and as far west as Oakland, Los Angeles 
and San Francisco. This is what I call a 
wonderful set." 

Rockville, Md., Oct. 1, 1924. 
"I thought it would interest you to know 
that on September 15th, I received Oakland, 
California, on my two-tube Crosley 51. That 
station is 2,434 miles from here. I had a 
hard time making my friends believe it until 
I wrote to California and had them verify 
what I heard. As soon as I can afford it, I 
expect to get a Trirdyn." 

Crosley One Tube 
Model 50, $14.50 

With tube and Crosley Phones $22.25 

Olney, Ill., Oct. 15, 1924. 
"I'm getting stations from New York to 
Seattle, Wash. , on my Trirdyn. Monday . 
night, October 13th, I received clearly and 
plainly the announcer and music from Hon
olulu, Hawaiian Islands, 7,000 miles away. 
My machine is not for sale." 

Crosley Two Tube Model 51, $18.50 
Witb tubes and Crosley Phones $30.25 

N am es upon reqll t'S ! 

BEFORE YOU BUY - COMPARE 
YOUR CHOICE WILL BE 

A CROSLEY 

For Sale by Good Dealers Everywhere 
Write for Complele Calalog 

Crosley Three Tube Model 52, $30.00 
With tubes and Crosley Phones $45.75 

THE CROSLEY RADIO 
CORPORA TION 

Powe! Crosley, J r., Pres id ent 

119 Sassafras St. , Cincinnati, O . 
Crosley Ow ns and Operates Broadcaslillg Slalioll ,rLlr 

Cro sley Rcgell crotive Re
ceivers are Licensed U1lde 1 

drmstrong U. S . Patent 
1.113,149 

Prices w .. t of the Rock· 
ies add 10 per cent. 

Crosley Trirdyn Regular, $65.00 
With tubes and Crosley Phones $80.75 

Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.75 

Tell them that you saw it in RADIO 

Mail 
This 

Coupon 
·At Once 

The Crosley 
Radio Corp·n. 

119 Sassafras St. 
-Cincinnati. O. 

Mail me, free of 

charge, your catalog 

of Crosley receivers 

and parts. 

Name __________________ _ 

Address __________ _ 
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The favorite loop aerial becau se of Its 
great convenience, handso m e appear
ance and superior performance. Brings 
in the distant stations w i th re m arkab le 
vo lume. Fine for permanent Installa 
tions or portable sets. 

Rotates on base which has silvere d 
dial graduated for calibration. Handle 
permits adj u stmen t without body ca
pacity effects. Standard loop for super
h e terodyne. Adopted by leading manu 
facturers of complete sets. Handsomely 
fin ish ed In silver and mahogany. 

D u o-Spiral i. ml\cle by tbp manufao
turers of Tiny-Turn, the superior 
vernier control which make! perfect 
tuning easy. If your dealer is unable 
to supply eitber of these standard 
pr:oducts, write us direct. 

13113 First Avenue Maywood, Ill. 
Perkins Electric, Ltd., Montreal 

RO BE R TS UNITS 
(Trade Mark) 

THE WONDER CIRCUIT OF THE YEAR 
Combining Neutrallzat1on-Regcneration-Refle Developed 
by Walter Van B. Roberts, EE., Pb. D. Editorially En
dorsed by Radio Broadcast. as Witbout Doubt Tbe Best We 
Have Evcr Seen. 
California Actually Heard at Princeton University On The 
Loud Rpeaker, WITH TWO TUBES. 
ROBERTS UNITS consist of Five Coil, In Two Mountings 
Ready for In,tallation. Packed complete with all in'truc-
~U'iLg"XkRb'B~~TSatic Print, Cut of Complete Set, ctc. 

AND REACH THE COAST $8 00 
Coil. Mfg. under Zig-Zig • 
Pat. Aug. 21, 1923. __ _ 

ROBERTS KIT 
(Trade Mark) 

Complete Kit of High-Grade Parts for the 
ROBERTS TWO TUBE KNOCKOUT SET 
Genuine Bakelite Panel, completely drilled. General Radio 
Condensers. F. M. C. Transformer, Sockets, Cendensers, 
Genuine Roberts U~its, Baseboard. Dials. Knobs, BUBbar, 
Spalthettl-Everytbrng, except Tubes. Batteries. Cabinet, 

$60 wltb Portena $53 WitbOijt 
Folding (Loop for Loop 
LocalUae) 

J, NA7:ELEY CO~fPANY. Dept. D 
571 Hudson St (Sole Mfgs.) New YOrk 

Western Represen tatives 
BAKER SMITH CO. 

741 Call B u ilding San Francisco 
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You won't believt' whaf au Ampl". 
GHID-lJF.NRF.H can do for your eet 
until you actually try one 

ANY clrcuit-~uper-Helerodyne. Four 
Circuit Tuner. Neutrudyue-GRlD 
DENSER ~'illlm"rove it. 

Follow the I.,.d of r.dlo me. like Best. 
Cockarlay. Haynes SOlt many others 
Revhu.:e all ynur fix~t cOII/h'nsers witb 
GlillJ· DENRF.R.."1 and get Grellter 
Distance. Louder and Clearer Sign.1s 

In eit,ber the .0005 witb or $1 25 
w.thout gridleak clip!' or .00t • 
type or tylJO N (neutralizing) 

Free A.k yoar d •• I.r fo r th. FREE 
Hook . u p Booklet, .. How t. 

Double the EfficieDCY of Jour Set!' 

AMPLEX INSTRUMENT LABS. 
88 W. B' way, N.w York N. Y, 

Dept. R. P. 

The A uthorized Cockaday Coil 
$5.50 

Specified In Oc t , Popular Radio us 

Cockaday Precision Coil 
The only coil specitled by .vIr. Cock
aday in his N e w Four Circuit Tuner, 
with resistance coupled amplifica
tion because it meets all his specifi
cations. 
J l1e ul1ly authorized Cockaday Coil, 
m ade in strict accordance with spec
Ifications of Laurence M. Cocl<aday . 
in ven tor of the famous Cockaday 
Four Circuit Tuner. Wound on hard 
rHbber tubing 'ri. Inch wall. wi th No. 
18 D. S. C. copper wire which in
sured se lectiv ity, greater volume, 
s harp tuning and maximum sensi
tivity. Guaranteed. 
Gets di stan t stations easily and 
clearly. Hundreds have substitute d 
this quality coil for those of inferior 
make and are amazed at the Im
proved r ecep tion, s e lectivity and 
gen eral D-X results. 
At your d e a l prs . otherwise send pur 
chase pl'ice and you will be supplied 
postpaid. In Canada. $7.75. Canad 
ian D istributor - PERKINS, Ltd., 
Montrea l. 

~~ 
• • PR EC ISION COI L CO., INC. 

:':OII- C Centre St., 

-Y"'"':iiiiiiillk 

.... 
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CALLS HEARD ' 
COlllillued from page 94 

By 7 Ull, Perry 'Vonacott, 536 Libert.,,
S treet, Sih'crtoD, Ore. 

175 to 200 m e t e r s. 40ft, 5ado, 5afx, 5ft, 
5hg, 5 1h, 5rx, 6ab, 6acz, 6afo, 6agn, 6all, 
6a is, 6akr, 6amf, 6aoh, 6atn, 6bbq, 6ben, 
Sbcs, Sbct, 6bctr, 6bes, 6bgb, tibh, 6bht, 6bku, 
6bkv, 6cct, 6cgc, Scgv, 6cdy, 6c lv , 6cro, 
6cr v, 6cso, 6csw, 6cjw, 6ct, 6ctm, 6cuo, 
6edi, 6fg, 6ii. 6kt, Slu , Smf, Sqh, 6qi, 6pu, 
Srf. Ss P. Svf. Svo. 6vr, 6ws, 6xi, 8beh, 
8blr, Scfs, 8czy, Sdal, 9aaq, 9amb, 9aml, 
9anlp. hau b. banj , ~asd. 9avv, 9a WS, ~acit 
9bfa, 9bfy, 9bha, 9bkf, 9bqj, 9buf, 9bzv, 
9cch, 9cde, 9ce, 9ch t, 9cld, 9cpd, 9cvn, 9cyd, 
9day, 9dch. 9deb, 9dge, 9dpc. 9dyx, geam, 
gefc, gejn, gemk, 9su, 9zt, 9wo. 

Canaua-4av, Sail, Sas, Sba, Scp, 5ct, 50B, 
Shk. 

All cards answered. 

By U6A R B, C. E. Duneun, 30 29 Acton 
St r eet, Ber ke ley, Cali f ., U. S. A. 

(law), lda, (lgv), (llw), (low), (lpl) , 
(lsf), ltb, (laai), (1aaj), (labf) , lajw, 
(la r e), (1aww), (lbds), (lbgq) , lbkq, 
Nbsd), (lcmp), (lzt), (lxav), (2by), (2dn), 
2ku, 2rk . (2mu), (2ud), (2wr), 2xq, (2brb), 
2cgo, 2chg, (2cvu ), (2czq), 3bh , 30t, (3adp), 
(3ava), (3bhv), (3chg), (410), 4jr, (4ku ), 
40a, (4qfJ, 4sl, (4tj), (5ac), (5dw), 5ek, 
(Sew), (5hl), 5ml, (50x), (5uk), 5aaz, 5aj j , 
(Sag!), Sail, fizal, (6zp), (7abb), (Sgz), 
(Spl), (Sl'v), 8zq, (Szl\), (8adal. (8aro), 
(Sbau), 8bqr, (8cy!), 8cxI, (Sdoo), (9adq ) , 
Sags, 9nim. 9amx, (9aoi I, 9azr, (9xi), (9bcj), 
9bfq, (9buk), (9cee), (9cfl), (9cjc), (9cpm ), 
(9dllp), (9dev), (9dpx), gegu, geht, gebh, 
(geky J, (geld), (nfv). 

Austra l ian-2me. 
Argentine--9tc. 
Canad ian- (lar), 2cg, (3 bp), (3nl), 

4 cr, (5an), 5 ba. 
Mexican-(bx), (lb). 
New Zealand-2ac, (4aa), (4ak), 4ag. 
All dislricls WOI ked in one night, 12 

times during November. All above work 
done around 80 m e ters with a Reinartz 
lo-Ioss recf'iver and a 250 watt bottie for 
the transmitter. 6arb, qst's. 

By John H,-P. Andrews, cor. Lake and 
Bellona Ave .. " Baltimore. lUd, 

(Only 1 tube, 1 hour a night, 1 month, 
3 circuit.) 

4bw, 4cl, 4cs, 4eq, Hz, 410, 4jr, 4ke, 4ku, 
4mb. 4mi,4nj , 4pv.4qy,.Jrr,4sa,4sb.4si, 4xau, 
4xx, 5aaq. 5aax, 5ac , 5adh, 5aex, 5afu, 5agj, 
5ags, Sahd, Sair, 5aiu, 5aju, 5alr, 5am, 
5ame, 5apc, 5ari, 5dw, 5ek, 5gf, 5gk, 5hu, 
5jf. 51h, 51u, 5mi, 5nw, 50t, 50x, 5ph, 5ql, 
Srh, 5 1'l, 5sd, 5se, 5uj, 5uk, Suv, 5xau, 5zav, 
6ac, 6adt, 6agk, 6ahp, 6aj, 6ajf, 6ajh, 6alb , 
6all<. tiame, tiao. tia pw, 6a rb. 6ase, 6avr , 
6awt, 6bcr, 6bde, 6bdt, 6bez, 6bjj, 6bjx, 
6blw, 6bny, 6bqa, 6bl'a, 6buf, 6buh, 6bur, 
6caq, 6cax, 6cgk, 6cgo, 6cgs, 6cig, 6cix, 
6cj j, 6clp, Rc ms. 6cmu, 6cnl, 6css, 6ea, 6eb, 
6gg, 6gt, 61j, 60f, Srm, 6u t, 6vc, 6vo, 6wl, 
f.w w, ' iwt. (ixi. 6yh, 6zp. 7abb. 7acm, 7afn, 
7afo, 7am, 7bj, 7dd, 7fd, 7gr, 7jq, 71q, 7m!, 
70t, 7zz, 9aey, 9aio, 9aiu, 9aod, 9aor, 9ax!, 
9axt, 9axx. 9ay, 9ays, 9bcd, 9bcj, 9bfg, 9bft, 
9bfm, 9bga, 9bgh, 9bht, 9bhx, 9bie, 9biq, 
9bje, 9bji, 9bkl', 9bm, 9bmv, 9bmx, 9bmy, 
9bnf, 9bnk, 9bqa, 9btd, 9buh, 9buk, 9cap, 
9ccm. 9ccv. 9cdv. 9cee, 9cfj. 9crr, genc 
9cia, 9cip, 9ciu, 9cjc, 9ckb, 9clj, 9clq, 9clx, 
9clz, 9cmg, 9cmx, 9cov, 9cp, 9cpm, 9ctr, 
9cv, 9cvs. 9cxx, 9cyd, 9cyy, 9czv, 9db, 9dbp, 
9dct, 9ddf, 9ddp, 9ded, 9deu, 9dev, 9dfh, 
9dfq. 9dfv, 9dgv, 9dhq, 9dkt, 9dlm, 9dms, 
9dng, 9dp, 9dpl, 9dpo, 9dpx, 9dyt, geas, 
gebh, gefh, gefj, gefz, gegh, gegu, gehs, 
geh t , gehy, gej, gejy, gek, geky, gelb, geld, 
gell , ges, 9fm, 9hn. 9in, 9jc, 9mf, 9mn, 9ny, 
90a , 90f, 9qi, 9qw, 9tg, 9ti, 9vz, 9xay, 9xbp, 
9xi, 9yb, 9yx, 9zd. -

Canad ian: lar, ldq, 2qh, 3aa, 3ac, 3bg, 
31y. 3 tf. 3zt. 4cr, 5go; also nkf, nfv, wgh. 

Fre nch: 8ab, Sgo. 
------

By OC ZV, Cltlcago, III. 
laac, l a bf, l abs , (lacb), (laea), lajx, 

lana, (lasu), latj, laur, lavw, lbcc, lbcu, 
lbgc, (1bhn) , (lbvb), (lcab.), Idd, 1kc, 
(lpy), lrp, lvj, lxak, lxam, (2aan ), (2ag), 
2agw, (2anm), 2aq h, 2awt, (2bbn), 2bm, 
2bpb, 2bqc, 2bqw, 2cbg, (2cjj), 2cpa, 2cpk, 
2cty, 2cvj, 2cvs, 2cvu, 2cza, (2czq), (2czl'), 
(2dn), 2kf, 21(u, 2q h, 3aay. 3adb, 3alx, 
3aoj. (3auv), 3bco, (3bdo), (3bfe), (3bfu), 
QRA? 3bhv, 3bmn, 3ccx, (3cdg), 3cdn, 
3chc, 3chg, 3cjn, 3ch, 3h h , 3hs, 3j u, 3jw, 
31g, (3 11 ). (30q), 30t, 3qt, (3wb), (3wn) , 
3zw, (4ai), (4bq), 4cs, 4eh, 4eq, 4fs, 4io, 
4jr, 4ku, 4mi, 4tj, 4uk, 4xe. (5ac), (5agn), 
5ags, 5aij, 5aiu, 5ajj, (5am), 5amh, 5aqw, 
5ari, (5ek), 51u, 5nw, 5se, 5zav, 6afg, 6alo, 
6bjx, 6bqr, 6buh, 6bur, 6bwl, 6cfz, 6chl , 
6cjj, 6 cl{s, 6cnl, 6gg, 61j, 6xi. 7abb, 7agl, 
7gb, 71j, 7jq, 7mp, (Saju), (8aly), (8bp a ), 
(Scoj), (8cta)' (8dgp), (8dpn), (Skc), 
(Sup), (8wo), (8zg), (9amx), (9dfz), (9vz), 
(9xi). 



At DDNG, Fer g u s IU c li.eever, L a wrence, 
li.nn s u 8 

1aar, (labf) , 1a bl, (labp) , I aqf. I acb, 
1aco. 1ae i, laid. l a jx, l a t o. l a k z. ( 1 al x) , 
l a m ' , l a bs. (la qm). l a rd , (la r e ) . (la ry). 
(la tz) . l a vp, lavw. lav x . (l a w e) . l a xa. 
l a yk. (lalk). l aa, l a j o. Ibbe. lbbh. (1bcc) . 
lbc u . Ibe c. lbg c, (lbhm ), lbj . ( lbj o ), Ibkk, 
lbo b. Ibo t. lbs d . (lbvb). lbvl. l c b . l c k p, 
(lcme ). lcmy, (lcru ). lda, (l e O , (1 ez). ( lfg) . 
lfm. (l a gk ) . (l ga). tii , lil. (liv ). I bc, 
lk c . llw. (lgw ), lmy. Ipy. lqp. Iqm. l s d , 
l s w. Isz. lvf, 1vj, ( l xam). l x w , lfb, 2aau. 
( 2ab c) , ( 2abr ) , 2ac s, ( 2ach ) , 2ad, ( 2afo ) . 
( 2agq) . 2a is. 2aj q . ( 2an m). (2aoy ), 2a g w . 
2b bn, 2bj o . 2b qb , 2bq n . ( t b rb). 2bsc, ( 2bbx), 
2buy, ( 2cee ) , 2c e i. (2 c g b ) , ( 2cgi), ( 2cjj ) , 
( 2c j x), ( 2cp a), 2cqo, 2C l·P. 2cth, 2cty, 2cu. 
( 2cvj ), ( 2cyx), (2ch z), 2czq. ( 2czr ) , (2eq) , 
2fk, (2 ku ) , (2kx). 21d. 2li . 2mc. 2mu. ( 2pd). 
( 2qs) , 21' k . (2sy), 2s z . 2wr, 2wz, 2u d . 2x q, 
3a bw, ( 3acf) , (3ad e ), ( 3ad v ) . ( 3a ih ) , 3a is. 
3a r p, 3au v . 3acy . (3baq) . 3bbs . 3 b d o . 3 b c o . 
lb f e , ( 3 bgg), ( 3bl c) . 3bj p, 3bmt. ( 3bobl. 3bu, 
3cbc, (3cd g), ( 3cd n ) , 3cdq, ( 3ccu), ( 3cgs) , 
3ch k. 3chg, 3ch c, 3cjj, (3ckh) . (3c ld), 
( 3bv k ). 3e l, ( 3cdk ). 3 kd. 3mf. ( 3ma). 3ni. 
30g, 30q, (3q t ), ( 3 t p). 3sl . ( 3 wb), 3 xx. 4b q. 
4a i. 4c h, 4c l , (4 du ), 4dv , 4d y . 4eq . 4ez. Hz, 
4g w , 4 io, 4i s, 4jr. 4js. 4jx . 4j k . (4m b ). 4 m i. 
( on, 4p i, ( 4pd), 4pk, 4q f. 4qy, 41'1'. 4tj, 
4u f . (4u x ), 4s i, 4sa. 4xe. 6aan. 6a aq , (ti a db) . 
Sa dm, 6afb. Sa hp, 6aiu, 6a wt. Saji. (6ah p), 
Sa k e . Sa lo, ( 6an o ) . (6 a m e), (6am m) . 
(6 a ww ) . (SARX ). fiag k. 6bbv. fibcd , ( fi hdl) , 
Sbe y . Sbfl, Sbgc, Sbgn, Sbfw, Sblr. 6bjj, Sblx, 
Sbl, a , 6bnk. (6bn1'l . . ( Gbe b ), 6 b un, 6 b ny , 
(Sbql), ( Scae ), 6ca n, 6cd c. ( Scdg). (6cch ), 
Scgo, Scgw, 6chl, ( 6cj e ) , ( 6c lp ) , Scj v, 
Scmi. 6cmu . 6cn!, Scq e, 6cpx. Gct!, 
Scto, Gcr x, Gcss, Gcsw, (6cuf). Se b , Ggg. 
6gt, 6cbf, (6Ih), (6ji), ( 6 jp ). 6am o. 6ah w , 
6n e, (60i) . 6p l. 6rm. ( 6 ti), (GuO , 6vw, 6w i, 
(6wt), (6zp), 7a bb. 7afm, (7a if) . 7aru . 7au , 
(7akk), 7ca, 7dd. (7df) , 7 fd . ?fl'. ( 7gm ), 
( 7gv), 7gb , 7gr, 71j, 7iu. 7 j q, 7ge . 7ku, 7 lq, 
71s, (7mf) . 7mp. 70 k , 70t, 70y. 7 pm. 7s b , 
7ry, 7zq, 7zx. ( n cg ) , nkf, n s e , k d e f, 1p x , 
zrn. g2 k f, (Mex ican BX) , 1b, 1e, R9 tc , Z 4aa, 
Z 4ak, Z4ag, Z2a c . 

Can ad ian: l a r, 2cg, 2bf, 2kc. ( 2bv) . 
( 3 Iy) , 3ka, (3ms), 3mv, 3xi, 3gv, (4 a v) , 
4aw, (4cb), (4dq), 4ae. (4fv ), (Hz ), (4g h ), 
(4gt) , (4hh ), (4aa), (5as ) , 5a n , 5bf, 5ba, 
(5go), (6 h s) . 

W u d c e r t ainly a p pre c iate r e p o rts on my 
8igs. 

PREMIER 

"LO LOSS" 
TUBE 

SOCKET 
90 Cents 

All Types 

STRENGTHEN YOUR 
SPEAKER VOLUME 

Conserve the cu r r e n t at f u ll st r e n g th a nd 
stre ngth en your speake r v o lu m e w i th thi s 
radica lly d iffere n t sock et. H a s th e lo w es t 
Insulatio n leakage to r a dio fr equ e ncy cur
r e nt. B a kel ite b e twe en t e r mina ls is p u r
p o s e ly thin, and all m e t a lli c par ts a r e 
p lace d so as to r e d u c e capacity b e twe e n 
the m and the t e rminals t o the v e ry min
Imu m. 
C o ntac t springs In the "LO L OSS" a r e in 
on e pi e c e fr o m bindin g p os t t o tip o f tub e , 
The s k e le t o n tube b a rre l p e rm its in s p e c 
tion o f contac t a t pro n g tip s whi le tu be i s 
In s ock e t. Th e c o ntac t sp r in gs a u tom a ti
c a lly cl ean t h e tube pro n gs as the tube is 
i n sert e d. in s uring good conta c t a l ways, 
The n e w tube lock with t h e cam ac ti on 
m a k e s the pro p er inse r t io n of th e tu b e 
e asy. A twi s t o f th e wri st d o e s it , T h e 
t ermi na l s a r e c urve d a nd wi ll s t and unu
sua l d e n e ctio n with o u t set ti n g . 
" ' rite fo r .F r e e B ulletin N o . 1)4, s h ow in g 
comp le t e li ne o f Pre mi e r Q u a li ty Rad io 
P a r ts. Ask your d e a le r i f h e h a s P r emier 
fr e e h ook- u p s . If not , s e n d hi s n a m e a nd 
r eceive a s e t free. 

pr~mj~r £l~drir tompaug 

'JttMf~Jl 
tlulIU~y :Radio Pm-ts 

88 13 lluven .. w o od Avenue C HI VAGO 

in g r a d io engineers a nd 
technical editors still r ecog· 
nize th e CARDWELL as t he 
ONE BEST. SCienti fica lly 
signed in the beginning, it has nol 
been necessary to cha nge the CARD· 
WELL in any materia l way 
its undisputed superiority. 

S ee the CA RDfrELL at all dealers. 
A post card to us uill br;ug yo u an ,.d"ra t;o " ot! co"densers •• 

Allen D. Cardwell Mfg. C~rp. 
81 Prospect Street Brooklyn . N. Y. 

Model A 
2400 
Ohm. 

$4.00 
LIST 

Model B 
3000 
Ohm. 

$5.00 
LIST 

, Single Pole' 
Guarantees Matchle .. Reproduction 
From all parts ot cr itical America , 
from wireless workers, amateurs, 
and fr om those who just ins ist up
on the best, comes enthusias tic in
dorsement for Repeater P hones. 
Distance is annih ilated, obsta cles 
vanquished by Repeater. 
T his m atch le s s t on e qua lity is d u e 
c hie fly to the 'S in gle Pole' featu re, 
e x c lusive with R e p ea t er. 
A ll t h e power of t h e a i r unleash e d 
fl ows even ly . sm oo t h ly throu g h Re
p eate r ' s 'S ingle P o le'-you a r e cer 
ta in o f exact. faithfu l r eproduction. 

ASK FOR 
our Illustr ate d bookle t contain ing 
complete d e ta il s . 

DEALERS 
I n Rep eaters y o u w i II find a popu l a r 
appeal. Our d isco u nts will inte rest 
you. Write for Me rcha ndis ing P lan. 

The Ne-w Inlpro"t"'d "Repeater " 

Moss-Schury Mfg. Co. , Inc. 
It ndln Ilh' islnn 

2009 F ra n k lin St., Det roi t, U . S . A. 

Tl ' RNAIHI U '1' I' Enl~~T"I. S FOR 

Radiola Super-Heterodyne 
a n d othe r dil' ectiunal r " c e ivin g s e t s, 
P ermits your s e t t o r e v o lve fr eely u p o n 
a m a h o gany - fini s h e d base . 

!i't-'n t l,u .. fIHl l d OI' UIl r e(o("'lpt of ,1 
Spe c ia l q u a n ti t y pr ic e s t o d ea le l·s . 

I . E \' I" 41 ~ R ,\ IJI O 1. ,\ II tllIA T tl ltl ES 
!Po' C:u l lin .. ~ 'ree t . Son Frunt· ... wo. VallI. 

Tell them that y ou s aw It In R ADIO 

GLOBE 
LOW-LOSS 

TUNERS 

Loses Nothing 
Tunes every Radio 
Impuls. the aerial 
receives. 

P a tent A~ . ' . For 
No Meta Large Wire 
No Eddy Current Losses Self Supporting 

Little Insulation Antl-eapaclty Wlndlnll1l 
Low Distributed Capacity Low R F Resistance 

GET ORIGINAL GLOBE COILS 
Standard Tuner (Broadcast Range) .. .... $7.00 
Short Wave (35-135 M eters) .... . .. . . . .. $7.00 
For Superdyne Circuit. .. . .... .. . . . . .. . . $8.60 
R F Transformers . , , . . . . ... . . . , .. . . . .. $6.00 
Circular on Request . Dealer. and Jobbers Write. 

SEND ORDERS DIRECT TO 

Globe Radio Equipment Co. 
217 West 125th St., N. Y. C. 

Imita tion is Deceit ·Legal Action P ending 

The Grid Leak d eter
mines t he e fficiency of 
your set. The proper Grid 
resistance v aries for each 
tube , and t ce condit ioqs 
under which it operates, 
VOLT-X GRID LEAKS 
are positive and smooth 
in action with a n accura tE" 
r ange of r rom i to 15 m eg
ohm s. T heyf.t a n y stand
a rd leak mounting. and 
get theabso'ute maximunl 
f rom your t ubes. 
Grid Leak .. • • . $1.00 
Grid Leak Mounting .30 

10) 



Samson Sup-.-.-
Ulnother 1{adio Ulchie 

.3 
JKIT INCLUDES ~ 

Samson Long Wave Transfo 
5000 m eter wave length 

1 Samson Filter Transformer 
, . for this wave length 

1. Samson Oscillator Coupler 

cJl1so full information 
:Build 

All Samson Transformers are made with the. 
FAMOUS HELICAL WINDINGS 

Remember that "Samson" stands for 42 years of leadership in the 
manufacturing of electrical specialties. Other 

Samson Radio products : 

SAMSON 
AUDIO TRANSFORMERS 

HW A2 _._. ___ ________________________ . __ _ . 6-1 
HW A2 __ ________ ______ _ . __ _ . __ ________ ___ . 3-1 

SAMSON 
PUSH-PULL TRANSFORMERS 
HW A2-I __ _____ .____ __ ______ ___ _____ Input 
HW A2-T ___ _________ __ ____ __________ Output 

REPR ESENTATIYES: 
SAN FRANCISCO, A . S, Lindstrom, 

27iJ Dr;lo,uln St. 
LOS ANGELES, Lomburd J. Smith, 

:J24 1\ orth S UIl l--edJ"o St. 

PORTLAND. H. A. l{lIIam, 
14HY~ No rth 'l'en tlt S t. 

SEATTLE. G. H. !\Ialre. 
95 Connecticut St. 

Samson Electric Co. Canton, Mass. 
Write for proof of Samson superiority 

Meter Repairs 
on n .adio nnd Electric l\lefers. 8u('1l n8 
General Undio, Jewell, Holler SUlttb, 
Dro,"vu. etc •• in fnct any kind. :lil Y .nuke , 
under guu runtee anel at renson,ahle cost. 

FAn RIG 1<: I. EC'I'1t I C ,,'on I'::S 
182 Fourth S treet, San ~-'rnncjsco, Call1. 

"'hf)n~ Gnrfl~ld .r.4H 

Originated IUu lHple Tuning 

Two 
Feature Articles 

On SUPER HETERODYNE 
Receiver Construction will be 
published in 

February "RADIO" 

Subscribe now to insure get
ting your copy_ 

a ill ~-.OOOi>, .00m:5, .OOOlZ5 ml, _____ ______ ___ 1115,50 
$1.00 Brings "RADIO" 

for Six Months 
8 ill 1-(4 sections) from ,0001 to .001 JUt. ____________ ___ ___ ___ __ ____ ____ ____ _________ __ _____ ___ _______ 1117.50 

BRlTNO RADIO CORP .. New York 
A .. S. 1. lndMtrom. Son Frunt-hu·o. CalifornIa 

lOZ Tell th e m that you sl1-w it:ln RADIO 

By GBJX-GCYE, E , O. Knoch. :sa E. 6th 
St" Los Angeles, C alif. 

Short Waves: labf, labq, Ibhn. IbkI . 
(lbs d), leI', lfd, Igv, Iii, (Ike), (lmy) , 
(lsO , Ixa m, lxav, lxw, lxz, (lzt), (2aay), 
2abn, 2anm, 2brb, 2bse, 2byw, 2eej, 2ejj 
2ejr, 2eqz, 2esa, 2evj, 2gk , (!mu), 2pl, 
(3aih), 3bdo, 3bfe, 3bg, 3bhv, (3bhw), 
3bwj, 3bz, 3edg, 3ehe, 3ejn, 3hh, (30g), 
3wb, 4fs, Hz, 4io, (4jr), 4ku , 4my, 40ll., 
4qf, 41'1', (4sa-Porto Rico) , 4tj, 4uk, 4xe, 
4zd, 5aai, 5aaq, 5ael. 5ad, 5aee, 5aef, 5aex, 
5afn , 5agl , 5ags, (5aij), 5ail, (5aiu), 5aj b, 
(5ajh), 5ajj, (5am), (5ame), (5amg), 5amu. 
5amw, 5sa, (5be) , 5en, 5dw, (5gk), 5hl 
5 in, 5jf, 5ka, 5li, 5mi, 5nw, 50q, 50t, (50v), 
50w, 50x, (5ph), (5pv), 5qy, 5rh, 5se, (5uj), 
5uk, 5wy, 5xat, 5za, 5zas, 5zav, 7abb, 7ael, 
7a (n, 7ahi, 7ajy, 7aip, 7akh, 7akk, (7bj) , 
7ew, 7dy, 7fd, (7fq), 7fr, (7gb), 7gd, 7gk , 
7gm, 7gq, (7gr ), 7ij, 7iw, 7ix, 7 jq, 7ku, 71q, 
(7Is) , (7Iy) , 7mf , 7mg, 7mp, 7 Il'I v, 70b, 
(70y), 70t, 7qd, 71'h, 7rk, 7to, 7zm, 8abm, 
8ada, 8aey, 8ah, 8aju , 8amr, 8atp, 8ayu , 
(8bau). Sbit, 8bqi , (Sbpa), 8bte, 8bwa, 
Sbyn , Sebp, 8eei, 8efp , 8emi, 8exp, 8eyl, 
Sd g p, Sdhu , 8d hw, 8doo, 8dqf, (8gz) , (8ke), 
8pl, 8up. (Swo), 8ze, Szg, 8zy, 8zz. (9abf), 
9aey, 9a i111 , 9ao i, 9aud, (9axs) , 9bej, (9bdu), 
9 bdw, 9bfg, 9bht, 9bhx, 9bi e, 9bje, (9bji) 
(9b111), 9b111 r, 9bnu, 9b111X, 9bnk , 9b r x, 9bvz, 
2bzg, geap, (gebO, geex. gedv , geea, geft, 
(gefy), ge ii, geip, geje, gejs, (ge ju ) , gej y, 
ge ld. ge lj, ge lq, geov, (getr ), gevo, geve, 
(gexx), geyk, 9db p, 9ddp, (9de d), 9dth, 
9e1fq, 9dfz. 9di" . 9e1lt , 9dmj, 9ams, 9dpx, 
9dq u , (9e1xn), 9dyt, geak, gefg, gefh, gefo, 
9('f111, gety, gegh , gegu , gegz, geht, gel , 
ge k, gekf, geky, ge n , 9 ih , (9hk), (9 hn) 
(9je), 9nv, 9ny, 9rd, 9yb , 9xi, (9zb), 9zQ 
(9zt). 

Can a dian : 4e 1', 5an, 5gf, 5go, 
N ew Zeala n el : (2ae), 4aa, (4ag), 4ak. 
Oth e rs: (nrv), nkf, wgh_ 

JJy Albert E , Scarlett, Jr" 23 CooleT Plaee, 
IUollnt Yernon, N. Y. 

Ialk, Iary, 1bhr, 1bnl, Ibub, Ieru, lex, 
lef, Iga, lhb, 4ai 4bq, 4eh, 4el, 4du, 4eh, 
4fs, 4io, 4jf, 4jr, 4ke, 4ku, 4nu, 40a, 4pl, 
4qy, 4rr, 4sb, 4si, 4su, 4tj, 4tn, 4uk, 4ux, 
4xe, 5aaq, 5aaz, 5abn, 5ae, 5ael, 5aef, Sagl, 
5agq, 5ags, 5ail, 5ajb, 5ajh, Salj, 5alz, 5ame, 
5ao m, 5ap, 5aqy, 5en, 5ey, 5dm, Sfk, 5gk, 
5in, 5jf, 5ka, 5ke, 511, 51u, 5ml, 5mz, 5nm, 
5nw, 50v, 50x, 5ph, Sqy, 5rg, 5rh, 5se, 
5uj, 5uk, 5za, Sadt, Sage, Sahp, Sal l, 6akw, 
6a l o, 6ao, 6aob, Sarb, 6arx, 6aws, 6awt, 
6ber, Sbdt, 6blw, Sbm, Sbon, 6bql, Sbur, 
6edn, Seei, Sego, 6ehl, Selx, 6emi, 6ems, 
6emu, 6enl, Seto, Sew, Sea, Sgt, 61l , Sol, 
6qs, Srm, Srn, Szp, 7afn, 7gr, 7kr, Samb, 
Baela, Saeld, Saes, Safn, Safq, Sats, Sago, 
Sajn, Saje, Sajz, 8alf, Saly, Samr, 8anb, 
8apo, Sarb, Sart, Sase, Satz, 8aua, 8avl, 
Sawe, Sawj, 8ayu , Sbau, Sbej, 8ber, 8ben, 
Sbgg, Sbgn, Sbhj, 8bit, Sblg, Sblp, 8bml, 
Sbnh, 8bni, Sboq, Sboy, 8bpa, Sbpl, 8bpv, 
Sbqa , Sbqr, Sbre, Sbtu, Sbtv, 8buk, 8bxp, 
Sbxt, Sbxv, 8byb, Sbyt, Seaz, 8ebm, Sebp, 
Seci, Seer , Seed , Sejk, Sejp, Sele, Seoj, Scow, 
Sepk, Se ql, Sese, 8etz, Seyi, Seyt, 8ezy, 8dae, 
Sel a l, Selbm, Sdbo, Selef, 8dev, Sdey, . 8e1gl, 
Sd g o , 8dgp, 8dgt , 8dhw, 8e1nt, 8doo, 8doq, 
Selse, Ses, 8gz, 8jq, Ske, 'Skk, 8nt, 801', 8pl, 
8pu, Srv, 8 r y , 8tr, 8 tt , Stw, Sup, 8vp, 8v t, 
Sv x, 8w o, Sxb. 8xs, 8ze, Szf, 8zg, 8z w, 8zz, 
9abf, 9adq, 9adx, 9aey, 9auf, 9agj, 9agy, 9a io, 
9aju, 9akel, 9amx, 9aod, 9aor, 9a py, 9ark, 
9ash , 9auw, Daxx, 9azl , 9azr , 9bed, 9bel , 
9bey, 9beg, 9btg, 9bft, 9bhi, 9bht, 8bhx, 
9bie, 9b iq, 9b i7. , 9bje, 9bji, 9bH, 9bkj, 9bmv, 
9bmx, 9b nk, 9brx, 9buk, 9bva, _ 9bw, 9byd, 
9byj, 9byl, 9b7.g, geap , geem, geee, gega, 
gegn, gegs, geje, gejs, gejy, gek l , gelj, gelq. 
gel x. gep, gepm, gero, gesn, getl' , gevo, 
gexg, gexq, gexw, gexx, geyd , gezv, 9dae, 
9d b, 9dbj , 9e1b111, 9dbp, 9deel , 9dfz, 9dl j, 
9e1 lm , 9d lw, 9dmx, 9dn g, 9dnn, 9doz, 9dpl , 
9dpx, 9dq, 9e1q u, 9dva, 9d xy, 9dy~ 9dzv, 
9dzw, Dead, geak , geas, ge bh, gefe, gefh, 
gefy, gefz, ge ht, gehy, gej , geji, ge k, ge ky, 
ge lb, ge m, ge p , ges, 9hk, 9kb, 9mn, 9nv, 
9ny, goa , 90f, 9qi, 91'0, 9te, 9vz, 9xbg, 9xbp, 
9xi, 9yb , 9zd, 9zt, neg, nff,. nfv, nht. 

Canael ia n: 1 a r, 2ax, 2az, 2b e , 2eg, 2fo, 
3aa, 31y, 3vh, 3wu, 3xi, 3zb, 5go, 9bw_ 

Mexican: b x, 
N e w Z eala nel: 2ae, 4aa, 4ak. 
P orto Rican: 4sa, 
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lbgc, lbvl, leI', low, lxam, llxw, 2d.ay, 
2be, 3bhv, 4eb, 4er, 4iz, 4ku, 4tj, 4pb, 4pd, 
5afh, 5e!, 5ew, 5gu, 5hk, 5jf, 5nj, 50g, 50q, 
60x, 5ph, 5qk, 5ue, 5xa, 5yd, 5za, 6aff, 7abb, 
7ac!, 7a.dt, 7adr, 7afb, 7afk, 7afo, 7ahe, 
7aho, 7ah8, 7aim, 7aix, 7aiy, 7ajt, 7ajy, 
7akk, 7akx, 7ao, 7ar, 7au, 7ax, 7ef, 7ew, 
7dd, 7df, 7do, 7fd, 7fg, 7fj, 7fr, 7gb, 7gh, 
7gj, 7gk, 7gq, 7gv, ~gw, 7ho, 7ij, 7iw, 7ku, 
7kz, 71", 71s, 71w, 7mf, 7mp, 7mv, 7nh, 7no, 
7nx, 70b, 70k, 7pj, 7qe, 7qf, 7ry, 7sf, 7sy, 
7un, 7uv, 7vn, 7zm, 7zu, 8aav, 8ah, 8bgn, 
Se e d, 8ene, Sese, 8eva. 8dat, 8dea, 8dpn, 
8gh, 8mI', Btt, 8vq, Bvy, 8xs, 8zz, 9ado, 
9aiw, Dand, 9atl, 9azr, 9bed, 9bee, 9bef, 
9beh, 9bji, 9bkx, 9bkz, 9bnk, 9bob, 9bof, 
9bqj, 9bl'b, 9bso, 9bus, 9bvu, gea, geaa, 
geek, gefi, gefy, geii. gejs, geju, geld, gelq, 
9del, 9dfw, 9dhw, 9dte, 9dun, 9dvi. geamt, 
geat, geff, ge jn, geky, 9hn, 9me, 9wo, kdsv, 
ndt, nfv, wgh. 

Can<\dian-4aa, 4br, 4er, 4ev, 4go, 4hh, 
6as, 5ba, 5bf, 5bz, 5ep, 5ft, 5go, 5hs. 

Foreign-16a. 
Rece ived on one tube through NPG arc 

mush. 

Oy OCVL, 038 S. 4th St., Atchison, Kiln". 

9CVL, QSL's to all hrd from QRK, 5 
watts. , 

1abf, labn, 1agx, ' 1akz, 1all, 1aq m , 
lars, 1aur, 1be, 1bgq. 1bjg, 1bsd, 1eu e, 
leI', lfd, 1iu, 1my, 1pq, 1rv, lse, lte, 
lts, 1 vj , 1 WI', 1xae, 1xax, 1zab, 2aes, 2a l, 
2ats, 2bkn, 2bkr, 2bm, (2bqb), 2brb, 2by, 
2ebk, 2ee, 2eee, 2ehz, 2egx, 2ek, 2enl<, 
2enp, 2eoh , 2eqz, 2erp , 2etq, (aely), 2ev, 
(2evj), (2ezr), 2kb, 21<f, 2m u, 2uv, 2rb, 
2rd, 2sy, 2w u, 2wz, 2xbf, 2xd. 3aeh, 3aer, 
3ad. 3adp, 3aha, 3api , 3auv, 3avj, 3bio, 
3bg, 3bi, 3bj, 3bee, 3bng, 3bsb, 3bla, 3buf. 
3buk, (Sbva), 3bz, 3edn, 3eg, 3ege, 3eh, 
(3ejn), 3eo, 3epn, 3hw, 3jo, 31g, SIj, 3 me, 
3mo, 3qt, 3qw, 3tf, ( 3wb), 3xx, 4af, 4ai, 
4bx, 4el, 4er, 4dx, 4eg, 4fa, 4fb, 4gq. 4gw, 
4es, 4eq, 4hs, 4if, 4ii, 4ik, 4jr, 4jw . 4kk, 
4kl, (4mb), 4mi, 4my, 40i, 4gu, 4pd, 4n, 
4sb, (4si), 4sh, 4sn. 4tn, 4tw, 4wi, 4yy, 
Saam, 6aan, 6aao, 6abk, 6ael, 6aem, 6aeu, 
6ad, 6adh, 6adx, 6adt, 6afq, 6afs. 6agk, 
Sagl, 6ahm, 6ahp, 6ahu, 6aia, 6aie, 6air, 
Saiu, 6aiw, 6aja, 6ajf, 6ajh, Sajo, 6ak, 
Saka, Sakn, 6aks, 6akz, 6ale, 6alk, 6alo, 
Salw, Sams, Samw, 6anb, 6ane, 6anl, Sano, 
Sanp, 6anq, 6ao, Saoi, Saoo, 6aoa, 6aou, 
Gape, 6apw, Sarb, 6arf, 6aro, Saru, 6aaa, 
Sasj, Sasp, Saaw, Saue, Saup, 6aut, 6auy, 
6a u u, 6avr, 6aw, 6ab, 6awq, 6awr, 6aws, 
6awt, Sbab, Sbah, 6ban, 6bbe, 6bbq, 6bbt, 
6bbu , Sbbw, Sbea, 6ayg, Sbeb, 6bel, 6bez, 
6bdl, 6bar, Sbdt, 6bdu, 6bel, 6beo, 6beq, 
Sbez, Sbfb, Sbh, 6bhb, 6bhu, 6ble. 6bid, 
6b ih, 6b ip, 6bls, 6bft, 6bjj, 6bjq, 6b j x, 
6bkj, 6bkx, Sblb, 6b l m, 6blw, 6bm, 6bma, 
6bmd, 6bne, Sbnt, 6bnu, 6bo, 6bpf. 6bpm, 
6bpz, 6b pl, 6bqi, 6bqr, Sbrf, 6brg, 6bri, 
Sbrm , Sb8e, 6bsh, 6bsj, 6bsr, 6bsn, 6bwl, 
6bts, 6btt, Sbua, 6buf, 6buh , Sbu i, Sbum, 
6buo, 6bur, Sbu a, 6buy, 6bve, Sbvg, 6bva, 
Sbvz, Sbwe, Sbwp, Sby, Seal, 6eaw, 6ebb. 
Seff, Sebl, Sebu, 6ebw. Sbzd, 6ee, Sec!, Seey, 
6ede, Sedg, 6edm, Seef, 6eej, 6eek, 6ee p, 
6eeu, Sefe, Sefm, 6C'!q, Sefy, 6efz, Segd. 
6egg, Sego, Segr, Seg's, Segw, 6ehl, 6ehe, 
Sehu, Sehw, 6ehx, 6ehv, 6ehz, 6eia, 6eid. 
Seih, 6eix, Sjb, Sejv, Seka, Seke, 6eki, 
6elr, SemI', Semt, 6emu, 6eng, 6euh, 6en. 
6eod, Seqe, 6erx, 6eua, 6bdb, 6eto, 6ea, 
6eb, 6ee, 6egl, 6ej, 6en, 6eo, 6eq, Sev, 6fh, 
6fp, 6fm, 6fy, 6gg, 6gj, 6gk, 6gl, 6gr, 6gt, 
61m, 6ip, Siw, 6ja, 6js, 6jt, 6ka, 6kj, 611, 
61n, 61u, 61w, 6mh, 6ms, 6nb, 6ne, 6nx, Sod, 
Sol, Spe, 6pl, Spu, 6q i, 6qj, 6rd, 6rn, 6su. 
6tu, 6tv, 6uo, 6ul, 6uw, 6ux, 6vd, 6vf, 6vk, 
6wt, 6wv, 6xe, 6xl, 6yb, 6xbn, 6za, 6zah, 
6zal, 6zar, 6zb, 6zh, 6zg, 6zo, 6zr, 6zl, 6zu, 
6zbt, 6zbj, 6zbo, 6zea, 6zz, 7aai, 7aas, 7ae f, 
7aeh, 7aei, 7adi, 7adr, 7ads, 7aea, 7af, 7afn , 
7afo, 7afs, 7afu , 7afy. 7agi, 7agr, 7agv, 
7agz, 7ahs, 7ahr, 7adk, 7aiy, 7age, 7aj, 
7ajd, 7ajt, 7ak, 7akh, 7akk. 7alc1 , 7all{. 
7ame, 7ant, 7asv, 7ao, 7at, 7be, 7bj, 7eo, 
7ez, 7dd, 7ss, 7em, 7e y, 7fd, 7fq, 7fr, 7ga. 
7gi, 7gk, 7go, 7gr, 7gs, 7gw, 7ha. 7hg, 711w, 
7ig, 7ig, 7io, 7it, 7iw, 7id, 7kg, 7kk, 7ks. 
7kv, 7kz, 71n, 71s, 71u, 71w, 7ma. 7mr, 7mr. 
7ms, 7ny, 70b, 7no, 70m, 70 t , 7pl, 7qb. 7Cie. 
7qd, 7qi, 7aj, 7no, 7rd, 7ry, 7se, 7st, 7sh, 
7to, 7to, 7tv, 7tx, 7ue, 7ue. 7uf, 7ve, 7wm. 
7wp, 7xaf, 7xg, 7xi, 7ye, 7zd, 7zo, 7zu, 7zv, 
7zl. 

Canadians-lad, 1ar, 1bj, lbq, 1bv, 1ef, 
2be, 2bg, 2bn, 2eg, 2eo, 2dn, 2fe. 211v, 2ie. 
3aa, 3abe, 3abn, 3ad, 3ada, 3adn , 3ads. 
3adv, 3ae, 3aee, 3aft. 3aiy, (3ak), 3aq, 3at, 
3av, 3ba, 3bg, 3bi, 3bj , 3bq, 3e]<, 3ey, 3db, 
3dn, 3dz, 3fe, Sgg, 3he, 3hi. 3hp, 3hy, 3ir. 
3iv, 3jt, 3kg, 3ko, 3kp, (3kq), 3kw, 3mi, 
3mn, 3ms, 3nm, 3ni, 30h, 30j, 30m, 3pg, 
3pz, 3qn, 3qs, 3sp, 3tb, 3tj, 3un, 3vh, 3wg, 
3ws, 3wv, 3xl, 3xn, 3xx, 3yh, 3yv, 3zl, 3zs, 
3zt, 4aa, 4ag, 4aj, 4ao, 4aw, 4eb 4eo 4er, 
4er, 4fz, 4hb, 4nf, 4ta, 4dy, 5en, 5go, 9al, 
!ar, 9bg, 9bj, 9bx, gee. 

Cubaft-2 b T, 2ww. "JU PU." 
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1 THEY SAY OF THE NEW SUPER-ZENITH: 

"Greater clarity and volume. Amplification ia always at a maximu m in each stage for any W8Ve-length. Three 
stages audio frequency amplification." 

Zenith amplifies with Tbordarsons l 

2 
T H EY SAY OF THE KENNEDY : 

" The Kennedy tone quality is superb; full-rounded, musically pure reproduction of any prOg1'Bm within a good 
long range. No hollow toncs or distortion. For the Kennedy is a musical instrument. A musician will enjoy itl 
purity of tone." 

Kennedy amplifies with Thordarionsl 

3 
THEY SAY OF THE MURD OCK NEUTRODYNE : 

"To bear the real voice of tbe nation full and clear-you want volume . . . Volume tbat Boods your room ... 
Diat ant stations can be t uned in with remarkable clearness and volume." 

Murdock amplifies with Thordarsons I 

4 
THEY SAY OF THE ANDREWS DERESNADYNE: 

"It secures the finest tone and high selectivity with increased volume and distance. It bringe to the home--a 
reproduction of music really comparable to the original. In volume the Deresnadyne will give anything from 
a mu te tone to a volume that fills a large ball." 

NOTE :
thut Thordarson 
makes a 2:1 audio 
-also an Intcr
stage Power Amp
lifyingTransform
er. Prices below. 

MUSIO 
PFANSTIEHL 

PHOENIX 
ANDREWS 
MALONE LEMON 
AUDIOLA 

OATES 
GLOBB 
HARMONY 
ODELLI:ERm 
PEERLESS 

DUCKS DELUXE 
SAAL 

. Al~D MANY 
OTHERS USE 

T HORDARSONS 

. , 

ON ONE TUBE 

Deresnadyne amplifies with Tbordarsonsl 

Note the emphasis placed upon tone quality in the ad
vertising of the finest sets-the sets that have Thor
darson amplification. People want radios that are 
musical instruments. Leading makers are responding 
with sets embodying the best audio amplification. 
That is why more Thordarsons than all competitive 
transformers combined are now used in high-grade 
radios. 

Is your present set disappointing? Buy a Thordarson
equipped set-or replace your audio frequency trans
formers with a pail' of Thordarsons--{)r follow the lead 
of the leaders and build with Thordarsons. You will 
be delighted with the even volume they deliver over 
the entire musical range, All stores can now supply 
Thordarsons. If your dealer is sold Q..ut,.Y_QU may order 
from usby mentioning his name. Interesting bulletins 
sent free. Write. 

THORDARSONB.,£!IJ,!£~Ws:4CTIJRING CO. 
'WUIILIJS OLDltST AIm LARGEST EXCLUSIVE TJtAHSIIOBMER MAKIIIS 

Chicaco, U.S.A 

r Unconditionally Guaranteed 

TJfORl?~sON 
AMPLIFYINdS TRANSFORMERS 
Standard on tbe ?!!9ioritjJ of qualigJ sets 

TYPES AND PRICES: Tbordarson "Super" Audio FrequencY 
Transformers are now to be bad in tbree ratios: 2-1, $5. 3l1i-l, $4, 
6-1, $4.50. Thordarson Power Amplifying Transformers are $13 
t he pair. Thordarson Interstage Power Amplifying Transformer . 
$8.00. Write for latest hook-up bulletins-free I 

Build a Super-Heterodyne 
with the Improved 

"Airkore" Transformer 
Points of Construction 

1. Each transformer is shielded 
with a NON-MAGNETIC SHIELD, 
which prevents interaction between 
the radio frequency stages and does 
away with using bulky shields, thus 
simplifying the construction of a 

Super-Heterodyne. A binding post is furnished on each 
shield for connection to Neg. A. Battery. 

2. Accurately matched insets of four. 
BIG FREE BOOKLET tells Ihe story. California users 
of CROSS COUNTRY CIRCUIT benr AUantic Coast. 
Canada. Cuba, Mexico and Hawaii. Atlantic Coast users 
hea,r England to Calif omia. Our new plan makes th is set 
eaBlest .nd cheapest to build. One hour put.. in operation. 
One tuning control. No soldering. Any novice can do it. 
Sip Booklet Free 0 r complete instructions for 25c stamps or 
com. VESCO RA DlO CO .. Box R-117 Oakland, Calif. 

3. Moulded of genuine Bakelite. 
4. Kit includes 3 matched intermediate transfonners, 1 

matched input transformer. Complete Blue Prints giving 
every detail for the making of an eight tube set. 
PRICE $20.00 Jobbers and Dealers write. 

THE RADIOPHONE EQUIPMENT CO. 
Write for Booklet. 1409 W. York St .. Philadelphia, Pa. 

T he F EBRUARY ISSUE of "RADIO" will be a knockout 

T e ll them that you saw it in RADIO 1'03 
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The Last Word in Radio 

McCall Compensated Circuit 

Air 
Roamer 

All requirements of a modern receiving set are met in the "Air 
Roamer"-a McCall Compensated Circuit set of advanced design, 
electrically and mechanically perfect. Being non-regenerative it does 
not re-radiate . . Superior in Selectivity, quality of Reproduction, 
Volume, and Logs Accurately. These four much-desired features 

. now combined in this ONE set. 

Manufactured by the long-established 

Kilbourne & Clark Mfg. Co. 
S~ATTLE 

BUANCHES. 110a \V. Tenth Street, Los Ang .. les 
171 Second Str .. et, San Francl .. eo 
1m 4th Street. Porth,nd, Ore. 

Australian Dlstrlbntors, Pacific Electric Co., Sy(J.ney 

._._---_._._._-_._-_._._._-_._._._-_._-_._-----_. 

OEALERS-\Vrlte 
for lll .. connts 
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A sensation . 
antOnq l·adio fans! 

Like_ countless others, you too will welcome the 
results given by Airtron Tubes. Due to their im
proved, scientific construction, every syllable and 

• note comes in on an Airtron flawlessly clear, round, 
full and natural in tone. And they're guaranteed for 
stamina-good, long, active service. Used and en
dorsed by Radio Authorities. 

Type 200-6 Volt, 1 Amp. Oet. 
Type 201A-5 Volt, 25 Amp. Oet. and Ampl. 
Type 12-1 Y2 Volt, 25 Amp .. Oet. and Amp!. 
Typ e 199-% Volt, .06 Amp. Oet. and Amp!. 

List Price, $4.00 

Sold by all dealers, or shipped C.O.D. direct by parcel post. 
Mention type whe n ordering. 

H. & H_ RADIO CO-
Dept. 106, 514 Clinton Avenue, Newark, N. J. 

Tell them that you saw it in RADIO 

RADIO IN NEW ZEALAND 
By IVAN M. LEVY 

Down here in the Southern Seas we 
are just emerging from what may be 
termed the "wooden age" of radio, but 
the advance is rapid, and ere long we 
will be as up-to-date, if not in advance, 
of any other country in the world. New 
Zealand, it must be understood, is a 
country entirely apart from the great 
Commonwealth of Australia, both phy
sically and in government. The nearest 
port of New Zealand is about four days 
steaming from Sydney, the nearest port 
of Australia, which is distant some 
1,200 miles from Wellington. New 
Zealand has a population of about 
1,300,000, and Australia's population is 
somewhere about 6,000,000. 

In New Zealand during the past 
eighteen months we have had broad
casting carried on by ~bout eight sta
tions. They have been maintained in 
nearly every instance by the radio 
"trade" of each center, without any di
rect payment by listeners-in, who now 
number about 3,500. These stations 
have been of low power, excepting in the 
case of two in the city of Dunedin, which 
closed down owing to the heavy cost of 
maintenance. 

There are now two "trade" broad
casting stations in the city of Auckland 
-one of about 110 watts output, and 
the other of about 15 watts. They have 
arranged things so that there is broad
casting in Auckland every night of the 
week, only one station operating on each 
night. The programs vary from gramo
phone items to proper concerts by ama· 
teur and occasionally professional per· 
formers, none of whom, however, re
ceive payment for appearing at the 
broadcasting stations. 

This system obtains in the other N e\\ 
Zealand cities also. In Wellington, thr 
"trade" maintained two separate sta
tions of 15 watts input, operating every 
night excepting on Saturdays, only onr 
station -transmitting on any night. The 
cost of maintenance of two stations 
prompted the "trade" to get together, 
and as a result one station has been 
shut down, and the upkeep of the other 
is now contributed to by the whole local 
"trade." -

In Christchurch, a member of thr 
"trade" transmits with about 15 watts 
input, on two or three nights a week. 
In Dunedin the proprietor of the 500-
watt station, a member of the "trade," 
has become so disgusted with the lack 
of support from any other member of 
the local "trade" that he has closed 
down his station. In the township of 
Gisborne a member of the "trade" is 
transmitting on two or three nights a 
week with about 50 watts input, and 
another dealer in the township of Nel
son also operates two or three nights a 
week with a IS-watt plant. 

There are about 60 amateur trans
mitters spread over the two islands of 



New Zealand. They employ power 
varying from 5 watts up to 50 watts, 
and one or two use as much as 100 watts 
occasionally. Spark transmiSSIOn by 
amateurs is prohibited by the Govern
ment regulations, wh ich, in this country 
and in Australia, are administered by 
the State Post and Telegraph Depart
ment, with a 1\1 inister of the C rEl\vn, 
the Postmaster General, as the head. 

Wellington, the capital , is geographi
cally about the center of New Zealand, 
and is the chief seaport. The distance 
of the various cities from vVellington 
are as follows: Auckland , 30+ miles; 
Christchurch, 175 miles ; Dunedin, 390 
miles. I t may be that the insular char
acter of this country has a considerable 
inAuence on OX reception, and many 
Wellington listeners-in receive the con
certs from the SOO-watt broadcasting 
station in Dunedin, .employing the popu
lar three-coil regenerative receiver, with 
only one valve. Indeed, many New 
Z ealanders using only one valve regu
larly receive the concerts from KGO, 
California, and, employing three-valve 
regenerative three-coil receivers KGO is 
brought in on a loud speaker. 

With regard to wavelengths, the Gov
ernment regulations, following the 
United States (very wisely) provide for 
broadcasting on a waveband below SOO 
meters. The amateur transmitters are 
restricted to wavelengths of from 140 
to 180 metres. This, of course, enables 
the average imported American va rio
meter receiver to be of good practical 
value in New Z ealand. 

While this situation does not appear 
very promising, it merely marks the 
transition to greater things. An em
powering bill will be submitted to the 
House of Representatives which will 
enable the Post and Telegraph D epart
ment to increase .the present listeners-in 
license fee from 51. {a few cents more 
than a dollar per annum to about £ 1 
9/6 (about seven dollars), out 'of which 
a national broadcasting company will 
receive from the Department about £ 1 
S/- (about six dollars). The broadcast
ing company, which is about to be 
floated, will be required to erect a 
thoroughly up-to-date statir.1 n of SOO 
watts output in Auckland, Wellington, 
Christchurch and Dunedin. The initial 
capital of the company is to be £30,000. 
Investors are to be offered stock, or de
bentures, at a fixed interest of about 7%. 
The radio dealers are to be asked to 
subscribe a substantial proportion of the 
capital, but the Government proposes to 
limit the possible return on the capital 
as in Great Britain. 

Listeners-in throughout New Zealand 
are eagerly awaiting the inauguration 
of the scheme, and are quite prepared to 
pay the added cost of their license fees. 
Under the new scheme professional 
talent wi ll be paid for performing at 
the broadcasting stations. 

: 1"U 
Anti-capacity JACKS No Soldering Scientifically Built Less Drilling 

Anti -capacity SWITCHE! 

;J; Lower·Loss 
Vernier 

VARIABLE 
CONDENSERS 

Q ' 
, I 

~e:-PHONE PLUGS 

...... ~. LoweI'... ~z.... ~ Loss 

tRHEOSTATS 

@ Lowa-
Loss 

SOCKETS 

jf.Lower.LOss 

VARIO· 
COUPLERS 

LoSS 

INDUCTAN 
SWlTCIlES 

OX-but not only DX

Volume and Tone! 

.lOS. 'v . .JlINES 
I.o\v l.u~!!I 

IND I ' C'I'ANCE 
S'VITCH 

.lOS. 'v. JONES 
Lo,\v l.oss 

GRID LEAK 

All Jos. W. Jones radio 
parts are low loss. So a set 
built with these parts bring 
in longer OX with greater 
clarity, selectivity and more 
natural tone. 

J os. W. Jones parts make 
set-building easier, too, for 
th ey require less drilling 
and no sfldering . 

Jos. W. Jones Jacks and 
Switches are anti-capacity. 
M ade for radio use only. 
N 0 Ion g par a 11 el leads; 
w hich means no capacity 
effects. 

For Best Results Build 

with JOS. W. JONES 

Jacks 
Switches 
Sockets 
Grid Leaks 
Variable 

Condensers 

Rheostats 
Vario-cQuplers 
Potentiometers 
Inductance 

Switches 
Phone Plugs 

Always ask for the switches with tho 
little red button 

JOS.~~~~NES 
TRADE· MARK 

"IMPROVED" 

radio parts 
JOS. W. JONES RADIO MFG. CO., INC. 

40-0." .. 46 W. 25th St., New York 
(Formerly Radio Improvement Co.) {~ 

Lower-

Headed by J08. W . Jones-for 28 years 8 successful engineer and 
builder of precision instrumE".nta r Branc!. Offices 

.... ~;;~~iiPiihiii1iiadiieiilPiihiiiaii:iiliiOiilliiiiChiieiisiitniiuiitiisiitriieeiitiiiiiiiiBiiOSiit~onii:ii99iiiiBiieiidiifOiiriidiiSiitriieeit 

~"'"I@ .GET STATIONS ~ . ~ ,YOUNEVER 
~ £Or YO~dio ~ HEARD BEFORE 
§ fllNB\RTS ~ Tune your tubes .and .get 
= = volume WI thout dIstortIon. 
Scnd 20 stamp for booklet , " I mproved Reception 
Through Scienti fic Tube Tuning" Dept. R 125. 

D X Instrll..me.o:>t Co •• Harrisburg. Pa. 

11DIO:I; 
For Consumers ~_~~ 100 Pagel: 
~:~ ~~l yn~I~;-~~{o~~ Just send 
(lMts t o h u ild fin e . yo u r namC4 
lJo r ytlinlf i ll ,, /I kind,. o f rom,J/dc Srllf . PlJrt.~ a lld A,-('I'IfIlO ,. j('4 
( Will YOII h e ~o kind ~s t o I\dd tlU' n llme o f on e or nlOro 
(ricnd~ )'OU b eliev e will ~oon W ;II'" rad io good s ? Thsnk You !, 

liberil-M.O.House.Dept. A675106libert)'St.JU •. 

T e ll them that you saw it in RADIO 

" 

,DURHAM 
;, " " -~ 

Grid Leaks ':: '1'" '~. V(lfi(lul.:!- ' 
No. I 0 1 - '.1 0" 0 S "' (' I; ~ . - ~nf l .ub..... . 
No.201A-Z 10 10 n, .. ~ •. -h: .. d ,,,h .. ,,-
No. loa-IOOO ~o 100,000 ohm . bY' fl 3~J. . 

Mclulj~.:(l F ixt'd:- ((I de(dcrs 
O ver 14 mes: ., ,S OCI ,-, ndu, 75,~ . or PQs ilJ,aicl 

Dunl~AM & CQ" INc..,1936 M:I~kct SI1'c.:!t, Ph il:l.dd phia 
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l6ach Instrument of 
the Orchestra in 
PERFECT TUNE 

CAnINET lUODEL-$:{O.OO 

Size 17x10x10 ',4 n . B e autfully fin
ish ed m a ho·g a ·ny. F ull-floating 
wooden horn. C a st m e t a l throat. 

I t makes all the difference in 
the world with the enjoyment 
you get out of radio whether 
the high notes of voice and or
chestra are in tune or just a 
little "off." 

A big point of the Bristol 
Audiophone is that each instru
ment, and each vocal note, 
comes in in proper pitch. You 
will love your Audiophone for 
its pure harmony of reception. 

The re are four Bristol Audiop 
phon es, priced fr o m $12.50 to $25.00 , 
and a c a bi n e t mode l at $30.00. If 
not at your d eal e r 's, w rit e f o r Bulle
tins Nos. 3011, 3017 and 3022 -R. 

THE BRISTOL COMPANY 

Waterbury, Conn. 

BRISTOL AUD IOPHONE 
LOUD SPEAKER 

B-T Lifetime Condenser 
Type Plates M.M.F. Price 
7-L 7 125 $4 .25 

ll-L 13 250 4 .50 

EASIER -BETTER 
TUNING 

WITH B-TPARTS 

23-L 23 500 5.00 
35-L 35 750 6.50 

That's just what you get. Stronger signals, greater distance, surpass
ing selectivity with little or no effort. It's being done by hundreds of 
others. Why not you? 
The sixth edition of our 4O-page book, "Better Tuning," tells you why 
and shows you how. Hook-ups, construction, tuning and general 

information on crystal to five tube R. F. circuits. 
Sent postpaid for lOco 

See the B-T parts at your dealers, or write for de
tailed information today. 

BREMER-TULLY MFG. CO. 
Made for Broadcast or 

Short Wave 
532 SO. CANAL ST., CHICAGO, ILLINOIS 

Type B. 200 to 565 $5 .00 
Type SW, 50 Lo 150 5.00 

A Dozen Thrilling Yarns 

$1·~? 
C Ol'Y 

106 

Read the Story of the Life of a 
Sea-going Radio Operator

"THE RADIOBUSTER" 
SENT POSTPAID ANYWHERE 

PACIFIC RADIO PUB. CO. 
Pacific Bldg., San Francisco, Cal. 

$1.00 
Per 
C OllY 

T e ll th em that you saw it in RADIO 

' CORRESPONDENCE COURSE 
IN RADIO 

The addition of radio instruction 
courses by correspondence to the long 
list of home study subjects offered by 
the Pennsylvania State College has 
turned out to be one of the most popular 
movements ever undertaken by the col
lege Department of Engineering Ex
tension. 

Inquiries by the hundred followed the 
initial announcement about a year ago 
that the college would offer courses for 
novices as well as for advanced students 
of radio. Enrollment of students for the 
favorite subj ect followed in large num
bers when it was found that because the 
college is a state institution the courses 
were offered at mere cost of preparation 
and correction of lessons. The radio 
courses had the largest enrollment of all 
the 127 miscellaneous hOllle-study courses 
offered last year by the engineering ex
tension department. 

Professor N. C. Miller, who is head 
of the department, stated that he re
ceived so many requests for radio cor
respondence courses that last fall it was 
decided to offer two, in radio reception 
and transmission, one elementary and 'the 
other advanced. 

"The P enn State courses in radio were 
prepared with the idea that amateurs are 
desirous of something more than blindly 
following blue-prints and pictured hook
ups. The fundamentals and advanced 
theory are made very plain. 

"The short elementary course can be 
studied profitably by anyone who has a 
grammar school education. 

"For the advanced course a knowledge 
of algebra sufficient to use formulas and 
an ability to understand data presented 
in the form of curves and tables is all 
that is needed. Enrollments in either 
course may be made at any time; there 
are ten lessons in each course." The 
courses are not primarily of the "how 
to build" variety, Professor Miller fur
ther explains. It is realized that the con
struction field is covered splendidly by 
such mediums as " Radio." This decision 
seems to have been a wise one as the 
student concentrates on fundamentals 
unhampered by mechanical details. In 
add ition, it is obvious that hardly two 
persons would wish the same set out of 
the hundreds of hook-ups available 
through various other sources. 

For the same reason casual queries on 
individual sets are eliminated· to enable 
the inst ruction to be concent rated on 
the principles presented. 

The first course costs $ 10 and teaches: 
What radio is, the principles of radio 
electricity, how telephone, crystal and 
vacuum tube receiving sets work, how 
to get proper amplification , to select the 
r ight type of receiving set , to operate 
and care for radio receiving sets, to con
struct radio receiving sets, to test them, 
to locate common troubles and how to 
remedy them. 



One supplementary section gives ac
curate working drawings (as actually 
used in radio shops) together with com
plete lists of materials required for con
structing eight typical radio receiving 
sets. 

I t also gives up-to-date information on 
such topics as : Control of static, atmos
pheric and directional effects, radio 
maps, thermo-electric A and B batteries, 
radio photography, methods of locating 
open and short circuits, testing for de
fects in transformers, vacuum tubes, an
tennas, ground wires, etc. 

This is a popular course, especially 
suited to amateu rs, radio salesmen and 
others who wish a thorough knowledge 
of the fundamentals of the science, with
out the mathematical treatment neces
sary to Part II. 

The second co u rse costs $15 and is 
intended for technical men and amateurs 
desiring the matheinatical treatment of 
the subject together with the electrical 
theory involved. 

I t covers : Elementary electricity, 
radio circuits, electro-magnetic waves, 
damped wave transmission, the electron 
tube, apparatus for reception, the tube 
as a generator, radio telephony. 

The text-book of Part II is a 600-
page volume which will be very valuable 
as a reference book after the student 
finishes the course. It is the work of a 
number of eminent physicists and elec
trical engineers, compiled by the U. S. 
Bureau of Standards. . 

The assignment pamphlets for Part 
II, in addi tion to the questions, etc., 
contain other matter not included in the 
text-book furnished with the course. 
These are of assistance in clearing up 
the more difficult par ts of the text. 

Those taking this course will need 
sufficient algebra to handle formulas 
and solve ordinary equations. The stu
dent must also be able to read tables and 
curves. 

HOOVER SUGGESTS SHORT 
BILL :B'QRCONTROL OF 

RADIO 
Secretary of Commerce Herbert 

HooV:er has submitted to Representative 
Wallace H. White a suggestion for a 
very short bill to be passed by Congress. 
This bill is intended merely to clarify 
the powers of the Department in regu
lating interference, postponing further 
legislation until more definite data are 
available. 

It declares and re-affirms the fact 
that the ether " i~ the ina li enable pos
session of the people" and "that the au
thority to regulate its use in interstate 
and foreign commerce is conferred upon 
Congress by the Federal Constitution." 
It further provides that "the wave 
length of every rad io transmitting sta
tion .for which a license is now required 
by law, its power, emitted wave, the 
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L UGS both cuppeCl 
and fantailed! 

'1' h e s e two exclu s ive 
f eatures reduce the 
work of soldering 
connec tions to the 
a bso lute minimum. 
No more fussi n g and 
fuming with busbar 
l eads to th e j ac k! 
Your d ealer has 

n.M.S. JACIi:S 
In All Styles 

If you want compact
n ess use TRI-JACKS. 
A 2ero capacity dust
proof, so lcl er less .Tack 
that combines thr ee 
.jacks in one. Fits 
any standarcl plug. 

Ask your denIer! 

8'::~K 
BROOKLYN METAL 
STAMPING COI·p. 
71S Atlantic AVr?. 

Brookll/n N.Y. 

~90~ 

Bracket mounting type, 
complete '4.60. 

One Pull on the Jone. MULTI-PLUG Instantly dis· 
connects antenna. ground, A and B batteries 

from your .. t. On. push reconnects. And it can't be plugged In 
wrongl Eight foot cahle permits placing batteries out of way
In basement closet or elsewhere. Makes your Bet portable. All 
leads plainly coded. 

Nothing elBe like It. Enables anyone to connect your Bet with 
safety. Prevents burnin't out tubes or shorti ng batteries. 100 
per cent foolproof. Standard on Zenith. Workrite and many 
other leading sets. Ask your dealer to put one on the Bet you 
buy. if it isn't already equipped. Carried by all jobbers. A.ny 
dealer can supply you. May be ordcred direct by stating dealer ' , 
name. Folder mailed free.J ~ 

lllnding Post TyP; 
complete with seven 
coeled leads for at
taching to binding 

Patcnt of any Bet and 
Applied For coded cable 

$S.OG 

~""'Lombard J . Smith, Mr. H. A. Killam, ~ 
324 North San Pedro St., 146 ~ North Tenth St.,'" 

Los Angeles, California Portland, Oregon ,,'f. 
Mr. A. S. Lindstrom. Mr. G. H. Maire, ~, 

111 New Montgomery St., 95 Connecticut St., ~ 
San Francisco. California Seattie, Washington ~ 

HOWARD B. JONES, 614 S. Cana Street, Chicagoi! 

U sed Radio Apparatus 
For Sale at Low Prices 
Read the " RADIOADS" 
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P hotos 
Programs 
Schedu les 
Humor 
Revie\vs 
NeViS, Etc. 

b rings you a 
copy of 

"Radiocast 
Weelcly" 

for 
Pacific 
Coast 

RADIO
CAST 

WEEKLY 
433 

Pacific Bldg. 
San Francisco 

Takes the 
MYSTERY 

out of RADIO! 
Just one book answers every ques
tion about this modern miracle 

100,000 SOLD 
514 PAGES 

Compiled b, 
HARRY F. DART, E.E. 

Formerly with the 
Wes tern Electric 
Co. , and U. S. 
Army Instructor of 

Radio. 

Technically Edited by F. H. Doane 

BE A RADIO expert-it's easy for the 
100,00 0 who ow n thi s compact com

plete Radio Hanclbook. Written i~ good 
plain, und e r s t a ndable language. Crammed 
fu ll of facts, ev e ry one useful and im
portant. Exp lai ns how r eceiver s a n d 
transmitte rs work. how to build and 
operate th em.. Whatever you or your 
friends want to know, it's h ere. Will 
save you many times its small cost. 

TELLS ALL ABOUT: Electrical terms 
a nd circuits, antennas, batteries, genera
tors and motors, electron (vacuum) tubes, 
every receiving hook-up, radio and audio 
frequency amplifica tion , broadcast and 
commercial transmitters and receivers 
super-regeneration, codes, license rules: 
Many other features . 

Noth in g e lse like it. Mak e this ex
traordinary book your r ad io Iibrary
ju st th is one littl e g ia nt is all you n eed . 
Everyth ing in one ind ex. und e r one cover 
in on e book, for one doll ar. Th e biggest 
doll a r's worth in radio to-clay. Combines 
th e kno\vl e c1p: e of ln any expensive ,vorks. 
Buy th is a ncl sav e the differe nce. Stop 
experim en ting in th e darlc Befo r e you 
sp e nd a noth e r cent on p a rt s or e v e n 
touch a dial , sign and mail th e coupon 
belo\v and get this uni que gu i de to suc
cessful radio. More than 100,000 so lcl . 

Send $1 to -day and ge t this 514-page I.C.S. 
Radio Handbook-th e biggest value in 
radio to-day. Money back if not satisfied. 

r------TEAR OUT HERE------:1 
111'TERl'A'1' IONAL CORRESPONDENCE SCIlOOLS I 
I Hox S::!64-li, Scranton , I'cnna. I 
I J ~nclose One Dollar. Please send mc-post- I 

I ~~lJdi;-t~l~d:r~t~~~fg~h~t ~r Hi ~\\\di~lOiJa~~~~~~y I 
I satisfied I may l'f'tUl"i1 lh is book within fifO I 
I days and you will J· efunll my money. : 

I t 
I "ame . . ! 
I I 
I Address .. I 
I Checf,,· here 0 alld enclose $1. 5 0 if 11014 'Dish the I 
L ___ ~e::.~::. ~i~~ ~'~I~::.:.e~~o~. ___ --, 
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LATEST 
RADIO MARVEL 

THE PARAMOUNT LOOP 
A 1\la,ler Pruducl Ih a t by virtue of its 
unique, scientific construction, ga thers and 
sends to the receiver, without customa ry 
absorption, every electron o f current. 

SPI DER· WEB wound with ,ilk over 
phospher-bronze wire, mounted on genuine 
Bakelite frame. 

Develops greate r 

1701ume 
Clarity 
D irec tiollnl Effect 
R eceivability 
uA L oo p 
Evenl lJ ally
'Fll y N ol Ike 
B es t?" 

Dealers and 
lobbers-
IF rite Today 

I.I!'T 
PIIICE 

$12.00 
Pot .. nt 

P,'ndlng 

Paramount Radio Corporation 
2:J Centrul Avt'nue. NE'VARK. N. J. 

[ONGftN) 

Perfect 
Balance 
ThiJ iJ the 

Audio Frequency 
TranJformer 

Selected 
by Popular Radio 

to use in building the "Low Loss 
Short Wave" Receive r described in 
the November Issue. 
Dongan Type C Audio Frequency 
TrmiMformer possesses that happy 
Transformer combination-the qual
Ity of maximum amplification with 
minimum distortion. Built for all 
tubes and hook-ups-

Ratios 3'h to· 1 and 6 to 1. 
VOLIUE'I'ER 

Positively accurate and reli-able
saves Its cost In short while. Ask 
about Dongan Double Duty High 
Resistance Vol m e ter. 

A nEALI.l' BEAUTIFUL 
ISSTIlUlUEN'J' 

Details and Discounts on Request. 
DONGAN EI,EC'J'IHC l\IFG. CO. 

2981 Franklin !!t .• J)elrolt. ~11t'higan 
Distributors for Weste,'n Coast: 

SIEJUIA F.l.F.CTRlC CO)IPANl' . 
~l:t llnrkt"'t St., Son .'ron(-IH(,O 
44:J S. Sail ..... dro St., I, .. " Angeles 
222 IIlnt'klt''' IIldJl,' .. Seattle ' 

ROIIIN!,(1~ S ,\ I.ES CO., 
53 Fourth St., Portlon.l, OreA'on 

Transformers of Merit f or 1 5 Years 

If you missed the big December i ssue 
of "RADIO," containing the article by 
Mathison, "On the Trail of the Tube 
Sharks," we will mail you a copy for 25c. 
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HONEYCOMB COILS 
T he Un ive rsa l :t il -wave 
i nductance. Back and 
front pane l mountings. 
Send 25c for Supe r 
H et., R . F. and H oney
com b Co il C ircu its and 
Complete Ca ta log. 

Chas. A. Branston, Inc. 
815 MAIN ST. BUFFALO. No Y 

DEPT. 12 

Radio. Conference Recommendations for Frequency or 
Wavelength Allocations 

Kilocycles 

95 · 120 ............ . 
120-157 ...... ..... .. 

157·165.. .......... . 

NIeters Servi.ce 

3,156·2,499.. Government CW and ICW exclusive. 
2,+99-1,910.. Marine CW and ICW. exclusive. 

1 91 0 1817 {Point-to.point CW and ICW, } I ' 
, - ... Marine CW and ICW, exc US1Ve. 

165 190 1 817-1 578 { Point.to.point CWo lCW. spark, } I' 
- ........... .. , , ... Marine CW and ICW, exc USlve. 

160 ........... .. . 
175 ............. . 
185 ...... , ...... . 

190-230 ...... ...... . 
230·235.. ........ .. . 
235·250 ............ . 

25 0 ............ . 
250-275.. ......... .. 

275.. .......... . 
275·285.. .......... . 
285-500 .... .. ...... . 

300 ........... .. 
315 ............. . 
343.. .... ...... . 
375 ........... .. 
410 ............ . 
425 ............ . 
445 .... .. ..... .. 
454 ........... .. 
500 ...... .. .... . 

1,874... G overnment, nonexclusive. 
1,713.. . Government, nonexclusive. 
1,621.. Government, ice patrol broadcasting and navigational aid 

1,578·1 ,304. 
1304·1,276 .. 
1,276·1,199. 
1,199 .. ........ .. 
1,199-1,090 
1,090 .......... .. 
1,090-1,052 .. 
1,052-600 ..... 

1,000. 
952 .. .. 
874 .... . 
800 .... . 
731.. .. . 
705 ... .. 
674 ... .. 
660 ... .. 

. ' 600 ... .. 

messages, nonexclusive. 
Government CW and I CW, exclusive. 
University. college, a nd experimental CW a nd ICW, exclusive. 
Marine, phone, nonexclusive. 
G overn ment, CW, ICW, nonexclusive. 
Marine, phone, nonexclusi ve. 
Government, CW, ICW, nonexclusive. 
M a rine, phone, nonexclusive. 
Marine and coastal, including radio compass and rad io beacoDs. 
Radio beacons. 
Government CW, ICW, spark. 
Ship-to-ship and ship-to-5hore CW, ICW. 
Radio compass. 
Ship-to·ship and ship-to·shore CW, ICW, spark, exclusive. 
Ship-to·ship and ship·to·shore CW, ICW, spark. exclusive. 
Government aircraft and submarines, CW and ICW. 
Ship-to·ship and ship-to-shore CW, ICW, spark exclusive. 
For calling and distress signals and messages relating thereto, 

exclusive. 
500-550 ..... ........ 600·545 ........ Aircraft and fixed safety-of-life stations, CW ICW. phone. 

550-1.500 ........ .. 545-200 ...... . 
550-1,070 ......... . 545-280 ...... .. 
1,090·1.400 ...... . 275·214 ...... .. . 
1,420·1,460 ...... . 211-205 .. .... .. . 
1,500-2,000 ...... . 200-150 ...... .. 
1,500-1,670 .. .... . 200-180 ....... .. 
1,670-1,760 .. ... .. 180·170 ...... .. . 
1,760-2,000 ...... . 170-150 ....... . 
2,000-2,250 ...... .. 150-133.. .... .. 
2,250-2,500 ....... . 133-120 ...... . 
2,500-2,750 ..... .. 120-109 ...... .. 
2,750·2,850 .. .... . 109-105.. .... .. 
2,850-3,500 .. .... . 105-85.7 ...... . 
3,500-4,000 ...... . 85.7-75.0 ..... . 
4,000·4,500 ...... . 75.0-66.6 ..... . 
4,500-5.000 ...... . 66.6·60.0 ..... .. 
5,000- 5, 500... ... . 60.0-54.5.. .... . 
5,500-5.700 .... .. . 54.5-52.6 .. .. .. 
5,700-7,000 ..... .. 52.6-42.8 .. .. .. 
7.000-8.000 ..... .. 42.8-37.5.. .... . 
8.000-9,000 ..... .. 3.7.5 ·33.3.. .... . 
9,000-10,000 .... . 33 .3-30.0 ...... . 
10,000-11,000 .. . 30.0-27.3... ... . 
11,000'11 .400 .. . 27.3-26.3.. .... . 
11,400-14.000 .. . 26.3-21.4 .. .... . 
14,000-16,000 ... . 21.4-18 .7 .. .. .. 
16,000-18,000 .. . 18.7-16.7 ..... .. 
18,000-56,000 .. . 16.7-5.35.. .... . 
56,000·64.000 .. . 5.35-4.69 .... . 
64.000-infinitv 4.69·0 .. 

exclusive. 
Broadcasting services, phone, exclusive. 
Class 1. 
Class 2. 
Class 3. 
Amateur. exclusive. 
Amateur, CWo lCW. 
Amateur, lCW, phone. 
Amateur, CW, ICW. 
Point-to-point, nonexclusive. 
Aircraft. exclusive. 
Mobile. 
Relay broadcasting, exclusive. 
Public service. 
Amateur and Army mobile. 
Public service and mobile. 
Relay broadcasting, exclusive. 
Public service. 
Relay broadcasting. exclusive. 
Public service. 
Amateur and Army mobile. 
Public service and mobile. 
Relay broadcasting. exclusive. 
Public service. 
Relay broadcasting, exclusive. 
Public service. 
Amateur. 
Public service and mobile. 
Beam transmission. 
Amateur. 
Beam transmission. 

McDuff (slightly hard of hearing) : "The radio Jums unuJually loud this e'fJening." 
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Bring in the 
Distant Stations 
You can do this only when your conditions are 
the best. A Weston Filament Voltmeter will 
tell you instantly j.f your tubes are receiving 
proper voltage. Also by operating tubes at cor
rect filament voltage, the life of tubes is in· 
creased at least twofold. This Model 301 Wes· 
ton Voltmeter costs little more than a tube. 
With a Weston Voltmeter you can always 
duplicate previous results. For Quick tuning 
and good reception, it is an absolute necessity. 
Case diameter 314 In. Every instrument guar
anteed. Get one for your set today. The Wes
ton Electrical Instrument Company has pio
neered the development and manufacture of 
electrical indicating Instruments for 36 years 
In every branch of the electrical industry. 

i\Mi 

Weston Filament Voltmeter 

Booklet J is a splendid 24-
page booklet discussing the 
proper operation of a radIo 
set. Instrument connections 
for the various hookups are 
shown. Get this book. It will 
be sent free on request. 

STANDARD "The World Over 

Registered U. S. Patent Office 

It'. up to the audio transformer to ~mplify witbout 
distorting-to increase tbe vol~me Without aiTectlDg 
exactnCBB in reproductIOn. That 8 Just what Supertran 
Audio Transformers do. They are uoequalled for volume. 
cla rity, purity and quality of tone. . 

An exclusive feature of the Supertran Is Its shield. In
suring absolute pro~ection again~t ~amage to the COli 
wbile mounting. W,tb any amphfYlDg tuhe Supertran 
iivea excellent results. 

At good dealers everywhere. 
Write for I nteresti ng literature. 

Price $6.00 
Distributed by 

The Beckley-Ralston Co., Chlcngo 
Coast lhuliu ~UI.I,ly ('0 •• !iiiaJl Frunt'i~co 

Rndlo Lttl.t ~loDtrenl. Conu.ln 
Phil III' Chnndler & Co., 1I",.ton 

L. ,v. C J.eveland & Co., I'ortland, l\le. 
Grny Snles Co., l'bUndell,hln 

Waite Auto SUI'I,ly Co. 
Providence, ll. I. 

Manufactured by 

Just what 
y~u need 

H ere is just what you need to increase the 
pleasure ano enter tainment of your radio. 
With the Vall ey Battery Char~er as part of 
your equipment. you need never miss a pro
gram because of a dead b!tttery. 

The Valley Batterv Char~er will com
pletely recharge 2-volt peanut tube cells, 
6-volt A bRtterip, a nd from I to 4 B 24·volt 
b'l.tterics. It iR the only charger necessary for 
all radio batteries. 

Quiet in operation 
Full 6-ampere char~ing rate 
No liquids. No bulbs. 

Plugs int~ the ordiMry light srycket like a 
fan or other h~u.eh1ld necessity. Just as 
easy to Ol'eT:J.te. T a k es only ab'lut a dime's 
w~rth of current to bring your battery up to 
full charge. 
. It has grained and engraved Bakelite 
panel which harmonizes with any radio set. 
Clear glass top shows tbe simple, patented 
working parts at a ll times. 

At radio dealers everywhere. 

VALLEY ELECTRIC CO. 
li 101 R ialto Bldg., San FranCisco, Cal. 

IT'S EASIER TO DO IT AT HOME 

Cbarge your batteries at bo~e with a 
Quiet Niles. It·s easie~ qwcker and 
cheaper. No bulbs. No liquids. No fumes. 
Light to handle. Delivers 72% ?f tbe cur
rent. Model A for 6-volt hatterles $19.00; 
Model AB for 6-volt and 24-volt batteries 
$21.00. Add $1.00 west of Rockies. 

Write for Literatur. A 

NILES MANUFACTURING COMPANY 
Dept. 71, Ypsilanti, Mlch. 

Puts the Joy 
In Radio 

After all. what Is sweeter to your ear. 
than the music from some DX Station 
coming in on the loud spe aker. clear and 
undlstorte d? To insure amplification with
o ut distortion, use the "HEGEHOG,'· This 
m arve lous little audio transformer, halt 
the size of any other made, Is dln'erent In 
d es ign - the most efficien t construction 
known-for transformers. It has an ex
clusi ve se lf· shielding feature that shuts 
out fo r e ign n o ises. Unsurpassed for vol
ume and ton e qual ity. Saves space. mounts 
anywhere and easy to connect. Ideal for 
porta bl e s. 

Rutlo .. 1 to 3, 1 to 4 nnd 1 to 5 .... '3.50 
Rutio 1 to 10 ........................................ 4.50 

\Vrlte for Free Bulletin No. 04, showing 
complete line of Prem ier Quality Radio 
parts. Ask your dealer for Premier free 
hook-ups. If he does not have them send 
his name and r eceive a s e t free. 

PlttH'Slt 
qUIl/ity Radio Pm-ts 

3R]:-t RnvenHwood Ave., Chicago, III. 

FORD MICA CO., Inc. 
33 East 8th St. New York 

Subscribe to "RADIO" Now-$1.00 Brings it to You for Six Months. 
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RTHE SILENT" E 
No bulbs to buy ~ANC n No sticking or 

No acids-No fumes 3... MULTI

O
- DUTV G~I<" sparking contacts 

.. PEft: HA~ 

SPEED AND ECONOMY 
In speed and economy, as in numerous other ways, the France Multi-Duty Super
Charger sets a new standard in battery charging. 2, 4, 6 or 8 volt Radio "A" or 
Auto batteries are quickly charged at a 5 to 7 ampere rate, which tapers as the 
battery is charged. It also charges up to 120 volts of "B" battery I N SERIES, 
'at ,varying rates as desired, without attachments-a remarkable achievement. 
The France Multi-Duty Super-Charger is noiseless, non-critical, non-heating and 
exceptionally efficient. And there are no bulbs to break and replace nor acids to 
spill and spoil clothing or woodwork. 
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Single 
Hole Mount 

. Now is the time to put your batteries in order. 
Write; for name of nearest dealer. Price 'Vest 
o-f the: Rockies, $23.00. 

:!pealel"s and .Tobbers:-Write u s today 
';'1 fo.r description and prices. 

I • 

tHE FRANCE MFG. CO. , 
10323 . Berea Rd. Cleveland, Ohio 

I 

PACIFIC COAST BRANCHES: 

LEE H. CRAIG CO. NOR~IAN COWAN CO. 
sa I~ourth St. 

• Portland, Oregon 

Perfection Reached at Last 
"Nol-Los" is the acme of Radio development 

"NOL-LOS CONDENSER" 
Is the result of the most IUleo""lve ~tudy of rncilo eX I)eriruenters to construct It 
(;oudt.'u",er tbot n 'ould t'o-ortliuute Inet.'hunlcnl d~sl~DIJlg Dod R;ldlo desiJ,:ning so 
thut losJoIes nrt" Jlt·J,:Ii,:;fhlt". A Hingle ... nunC Con ..... nst .. r! (lilly ont"' bole needt·d III 
ponel. ·J.\JechuIIU!ully rugg·ed. nuilt nhno!'!l1 ... n.ir.·I,. of nlllrnhlu ln, In",urfn~ rigidit -y 
U!'!I well a s JigblncNI'!I. 'I' h .. · "Nul-LON" condt"uNPr h:lN ' ... ·en h"Nted hy MOille of theo 
forcnlo!'!lt. technicnl lubornlor.fCN in the ,vorld nnd ,)rtnred to be equul In resi!'!ltnllce 
to the standard condensers used by these Inborn.orlcs. 

SUII'I. !J: ANn ACClIJIA'I'!J: 'I'1 1NING 
The "Nol-Los" condenser is so perfectly cou'"'truc:-ted that tUlling is renlnrknbly 
sharp, loslScs Ilrtlctically eli,uinatcd nnd rece,Hion laudt" elp:trer. l\ladt .. in three 
MizeM. CU lulcities .0005. IJrice $4 .00 •• 000:{5. IJrice $:~.;ii . . 00025. IJrlt"'e ';~.50. 
\-, hen buying Ii condenser ask YOllr denIer for "N ol-Los." If he cannot SIlI)I)Jy you, 
"end direct to 

B. Grosser Sons Co., Inc., Manufacturers 
55A Sudbury Street 

D£"nlt"rM nnf1 .Jol.1Jcrs 'Vrlte for Tt"r, .. s 
Boston, l\lnss 

REDUCE STATIC 
by using our super-sen sitive 

Omni·Directional Aerial 
Collapsible, Ornamental, 

Mechanically Per/tXt 

Can be used either as a loop 
or antennae inside or outside. 
A wonderful value featured at a 
price w j t hi n the range of all. 

As~ your dealer or send order Jirect 

$10.00 The Portable Globe AerialCo. 
Prepaid in U. S. 1602 Locust Dept 4S St. Louis 

r--;~:;ringS "RADIO" for 

~ 6 Months 

Tell them that you saw it in RADIO 

HOOVER SUGGESTS CON
TROL OF RADIO 

COll tilllled from page 107 

character of its apparatus, and the time 
of transmi~sion, shall be fixed by the 
Secretary of Commerce as in his judg
ment and discretion he shall deem ex
pedient , and may be changed or modified 
from time to time in his discretion." 

In the accompanying letter of trans
mittal Secretary Hoover states that 
" there is no monopoly in the radio world 
at the present time, there being over 
500 broadcasting stations of which not 
more than four are the property of any 
one institution. With only 57 wave
lengths and 500 stations-rapidly in
creasing-we are today forced to cer
tain duplication of waves and to the di-
vision of time between stations. ' 

"Beyond this three .major things have 
developed during the last twelve months. 
The first is the interconnection of sta
tions by which a single voice may be 
broadcast from all parts of the United 
States. 

"During the past year there have 
been discoveries in the use of higher 
power and therefore larger areas of 
broadcasting, which may result in a 
single stat ion being able to cover a large 
portion if not all of the country. This 
raises questions of the rights of local 
stations and the rights of local li ~teners. 

"Still another development has been 
the fact that it has been found possible 

. by indirect advertising to turn broad
casting to highly profitable use. If this 
were misused we would be confronted 
with the fact that service more advan
tageous to the listeners would be 
crowded ou t for advertising purposes. 

"Because of this situation there is 
growing up a demand for the limitation 
of the number of stations in a given 
area and that such a limitation would be 
based on the service needs of the com
munity. 

"From all of this it seems to me that 
there is a tendency which may require 
an entirely different basis in character, 
theory and extent of legislation than 
any we have contemplated in the past. 
The basis of regulation and the funda
mental policies to be followed must be 
finally declared by Congress, not left to 
an administrative officer. Hitherto, we 
have conceived the problem to be one of 
interference but there is now opening be
fore us a whole vista of difficult prob· 
lems. The development of the art is 
such that the whole situation is chang
ing rapidly and the opinion of today on 
the solution for a given difficulty is 
worthless tomorrow. I hope that an
other year's experience will show what 
direction of legislative course must be 
pursued. Meantime I feel that we would 
be actual gainers by allowing the in
dustry to progress naturally and un
hampered except by the maintenance of 
a firm principle of government control 
of the ether and the elimination of inter
ference so far as it is possible." 



RADIOADS 
A Classified ~dvertising Section Read by Better Buyers 

The rate per word is five cent. net. Remittance must accompany all advertilements. 
Include name and ad dre •• when counting words. 

ADS FOR THE FEBRUARY ISSUE MUST REACH US BY JANUARY FIRST 

C. W. and RADIO PHONISTS-Our new converters 
will satisfy your need for a more e ffi cient and durable 
direct current pla te supply. No armatures to b urn out. 
Output from seven hundred t o two tbousand volts a t 
. 4 amperes. Synchronous Motors. Transformers and 
other parts sold separate. Write immediately, Kimley 
Equipment Mfg. Co., 290 Winslow Ave., Buffalo, N . Y. 

(tc) 

ARC & SPARK SYSTEMS 
Send for D escriptive Circular QRD. 

Interesting and Inst r uctive (tc) 
Paoifio Radio School 433 Call Bldg., San Francisco 

Vacuum Tube Hospital 
We repair and guarantee them. 

Agents, Dealers, and Customers Wanted . 
Radiotube Co., 903 Brod.d St., Newark, N. J. tc 

BIG M oney and Fast Sales-every owner buys 
gold initials for his auto. You charge 51.50, make, 
51.44. 10 orders d aily easy. Samples and information 
free. World Monograltl Co., D ept. 68, Newark, N. J. 

(SAS) 

RADIO GENERATORS-500V 100 watt $28.50 
Battery Charging Generator $8 .50. High Speed 
Motors. Motor Generator Sets, all sizes. MOTOR 
SPECIALTIES CO., Crafton, P enna. (tc) 

AGENTS WANTED TO ADVERTISE OUR GOODS 
and distribute free samples to consumers; 90c an bour; 
write for full particulars. American Products Co., 2132 
American Bldg., Cincinnati, O . 

TELEGRAPHY-Morse and Wireless taught at 
home in half usual time and at a trifling cost. Omni
graph Automatic Transmitter will send, on Sounder or 
Buzzer, unlimited messages, any speed, just as expert 
operator would . Adopted by U . S. Government and 
used by leading Universities, Colleges, Technical and 
T elegraph Schools throughout U. S. Catalog free. 
Omnigraph Mfg. Co., 16 J. Hudson St., New York City. 

AGENTS WANTED TO ADVERTISE OUR GOODS 
and distribute free sa mples to cons umers ; 90c aD hour ; 
write for full particulars. American Products Co., 2132 
American Bldg. , Cincinnati, Ohio. 

New Receiving Sets, fully guaranteed, at much 
below cost prices, because our customers are almost 
entirely BCL'S, who do Dot take to a mateur receivers : 

Zenith 1-R R~ceiver and 2-M Ampli'er .. . $90 .00 
Jones No. 503-J Detector and 3-s t ep . ..... 125. 00 
Kennedy Intermedia te with Amplifier . . .. . 100 .00 
Grebe CR-5 Receiver ...... . . . ...... . .... 50 .00 
Grebe CR-8 Receiver . ........... . ...... 50 .00 
Grebe CR-12 R eceiver . .. . ... . .. . ........ 125 .00 
Grebe RORN Radio Frequency Amplifier .. 25 .00 
Federal No.8 Dete"tor a nd 1 step . ....... 20 . 00 

THE RADIO STORE, 
560 E. Colorado Street, Pasadena, Calif.-(TC). . 

STORAGE "B" BATTERIES are easily made in 
one evening. Use my genuine Edison ele rpents. 
A. J. Hanks, 107 Highland Ave., J~rsey City, N . J. (3T) 

EVERYTIDNG FOR THE HAM 
8BIN 

1407 First North Street - Syracuse, N . Y. (2T) 

RADIO Parts at Cost. Send for list. E. S. Morrison, 
Ashland, Oregon. (2) 

Purest Virgin Aluminum for sale, Particulars upon 
request. 2EM.-(2T) 

MAKE BIG MONEY 
OUT OF RADIO 

Thousands of People want to buy a good R adio in
etrument. They have read that vast improvements 
have been made and they are ready to buy now if you 
.how them the best. 

It is one thing to make a good radio instrument for 
your own amusement, but why not cash in now on your 
experience? Let us send you full particulars of the 
Ozarka Plan which shows you how to 

"MAKE $120 WEEI(LY" 
selling long-distance Radio sets. The season is on right 
now. Let us tell you how to combine tbe clear signal ' 
of the crystal detector witn the distance of the vacuum 
tube. Write today and don't fail to give the name of 

your oountYOZ~RKA INCORPORATED 
814 Washington Blvd., Chicago 

Model "e" super-heterodyne, loop, ten " AU tubes, 
Willard "A" and "Bit batteries, large l\1agnavox. Com
plete Outfit, $325.00. Write for d escription. 

1':. S. Morrison, Box 22, Ashland, Oregon. (2t) 

MAKE YOUR NEUT REACH OUT-Same panel, 
same layout, fewer pa rts. Our S5.00 kit includes th e 
one different pa rt, 22 feet real gold shea the wire, litho
graphed print of Kladag Coast To Coast Circuit, a nd 
complete, simple ins tructions . Nothing else t o buy . 
Gives selectivity with deep, resonant volume. NOT 
obtainable elsewhere. We originated this and can name 
scores of buyers it has delighted. Satisfaction Guaran
teed . R~tails at lOco Kit prepaid anywhere, S5.00. 
New 48-page catalog, thousands of items, many ex
clusive, for stamp. We accept postage stamps, same 
as cash. 

KLADAG RADIO LABORATORIES, Kent, Ohio. 

1500 VOLTS FOR $45111111 Brand New Genera 1 
Electric ball bearing dynamotors, made for U. S. Naval 
Air Service, 24 volts D .C. input, 1500 volts 233 M .A. 
rated output for $45.00. Will actually d eliver about 
600 M.A. for reasonable periods. With sh afts extended, 
make fine D.C. double current generators, and will give 
above from low and high tension enus. Shafts extended 
for $3.00 extra . Make fine battery chargers. Also fine 
for portable eets, and can use on lower input voltages 
and get lower plate supply . 6 volts will give approx
imately 375 volts, 12 input 750 volts, etc. Also with 
750 volt tap for regular operation on smaller tuhes. 
Prices F .O.B. San Francisco, Cal. D. B. McGown, 
1247 47th Avenue, San Francisco, Calif. 

WESTERN ELECTRIC 7A Amplifier, 216A Tubes, 
518W Speaker, 3100.00. 216A Tubes 81(00. 14 Giblin
R emler Coils $12.00. Wendell Fletcher, 334 West I slay, 
Santa Barbara , Calif. 

SENTINAL RADIO FUSES in all capacities from 5 
ampere for t he fil a ment lines t o MINIM U M capacity 
for the plate circuit cost ten cents each, or one dolla r per 
doz. postpaid. Why take cbances? Put a Sentinal in 
every battery lin e and be safe 

Da vis Electric Co., Springfield, Ohio. 

Why not build your own Edison rechargable "B" 
battery? A few hours time will do it!-Large size, clean 
Edison elements, wired with pure nickel wire, electri
cally weld ed connections, .07 Y2 per pa ir prepa id . any
where. Sample and "dope" sheet , 10 ets. Unwired 
clements .05 pair; nickel wire .01 Y2 per foot: rubber 
sepa rators, Y2 cent each . Orders shipped same d ay 
received . 

A rtbur Chapelle, Woodburn, Ore. 7N X 

2650 MILES DISTANCE with one tube. Any novice 
underst ands our Sim plified Instructions including Pa nel 
Layout, pi cture diagrams. et c. Write for BIG FREj!: 
BOOKLET. VESCO RADIO CO., BOX 117-Rc.:, 
OAKLAND, CAL. (TC) 

QSL Cards-Samples and prices cheerfully furnished 
8BJT, 701 Walnut Ave., Scottda le, P a . 

RADIO PARTS: Four genuine 6 volt Radiotron 
tubes $3.50 each , 2 Acme verni er va riabl e condensers 
$4 .50 each. 3 Remler intermedia t e frequency trans
form ers S5 00 each , 1 R emler tuned stage radio fre
quency transformer 54 .00, 2 E veready 45 volt B Bat
t eries 83.00 each. Entire lot postpaid 545.00. All new 
eq ui pment and guaranteed satisfactory . R . S. Clay ton , 
109 Daniels Ave ., Va llejo, Calif. 

VOLUME WITHOUT DISTORTION. Use 
" N ORi\'IA" 1-1 P ower Transformers after firs t stage. 
Guaranteed . P ost paid, SO.OO. 36.50 unmounted. 
Agents wanted. 4424 View Street, Oakland, Calif. 

, FOR SALE. Paragon RA-l0 Tuner with detector and 
2 s tage a mpli fier, 860.00. Magnavox AC-2 2 st age 
power a mplifier 832.00. Weston 0-200 millia mmeter 
new S5.25. RCA R .F . a mmeter 0-25 82 .15. RCA F il ter 
R eactor 150 milliamp. $6.00. William Gray , Jr., Mil
ford, Dela ware. 

Motor and Generator Bargains : One 7.i HP West
ingbouse 1750 RPM 110 volt s ingle ph ase motor, new, 
$35.00. One two HP single phasc Century 1\Iotor, 1750 
RPM, 110 or 220 volts, second ha nd , but in good shape, 
with sliding base and pulley, $50 .00 (list about 10110.00). 
One Rand 600 volt GE generator, 5000 RPM, mad e for 
British air service , $20 .00. Several other good bargains. 
Also 500 cycle generators, from Xi' t o 2 KW, pri ced rigbt. 

n. B. McGown, 1247 Forty-seventb Avenue, San 
F rancisco, Cal. 

PRlNTING~Radio QSL cards. M any different 
sty les 60c per hundred and up. LARGE RED ca ll let
t ers. Also Radiograms, Stationery and BCL Cards. 
Send for complete set of samples. The ARTHUR 
PRESS, 1453 Artbur Ave., LAKEWOOD, Ohio. 

Radio parts at cost. Send for list. E . S. Morrison, 
Ashland, Oregoll._(6TJ25) 

Tell them that you saw It In RADIO 

MAGNADYNE 
REFLEX COILS 

TWO DOLLARS A PAIR 
Adaptable to every refl~x ut 

Advantages 
Efficiency of operation 

Reduces dielectric losses 
Minimizes distributed capacity 

Get more enjoyment from 
your radio set. Mail us 
check for $2.00 and receive 
a pair of coils, post paid. 

Dealers write for our 
Proposition 

COAST COUPLER CO. 
EAST SEVEN'rH ST. 

Long Beach, California 

Dependability is another 
word for Reputation. 

Have you noticed how 
many prominent writers 
and engineers specify 

Daven Grid leaks? 
SOLD EVER1,,\VHERE 

R ead the " R E SIS TOR 
MANUAL," a 32-page hand
b oo k o n Resista nce Coupled 
Amplifica tion w i th inte r es t
in g data and hook-ups. 

Price 2::; cents 
At your denIers 

DAVEN RADIO COR P. ' 
Resis tor Sp ecia li s t s '" 

Ne,\v;:trk, Ne,v Jersey 

Pacific R epresentative: 
·W. J. RH)' NSBURGEH. 

500 Citizens Nat. Dk. JJIdg., 
Los Angeles 

...... 
Wholesale Distributers 
of Nationally Known 

RADIO 
SUPPLIES 

Since J9Zl 

DEALERS send for price Itjr 
and discounr sheet 

554-4 Seventh Ave., 
'New YOl'k Clty 
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Important Features 
1 Two terminals suffice for ALL 

Tubes. 

2 Back-panel extension is 11/16 
inch. 

3 Holes for table mounting are 
provided. 

4 Graphite discs give stepless. 
noiseless control. 

5 I~ter~al switch opens battery 
CIrCUlt. 

6 One knob provides control from 
1/4 to 100 ohms. 

7 One locknut holds Bradleystat 
securely in position. 

8 Drill only one hole in panel. 

Supreme in design and performance 
ASIDE from the novel "one-hole mounting"that char
~ acterizes the Allen-Bradley line of radio devices, 
the most striking new feature is the extreme compact
ness of the graphite disc container. When mounted 
on panel, the new Bradleystat extends less than three
quarters of an inch behind the panel. The same is 
true of the Bradley leak and the Bradleyohm. And 
the Bradleyometer extends only seven-eighths of an inch. 
You can improve your radio set immensely by sub
stituting a Bradleystat for your present wire rheostat 
or a Bradleyleak for your old grid leak. There's plenty 
of room. Try it! 

Baltimore 
Birmingham 
Boston 

=en-B~Co. 
Electric Controlling Apparatus 
288 Greenfield Ave. Milwaukee, Wis. 
Buffalo 
Chicago 
Cincinnati 

Oeveland Knoxville 
Denver Los Angeles 
Detroit New Y orl, 

Philadelphia 
Pittsburgh 
Saint Louis 

Tell them tha.t you saw It In RADIO 

Saint Paul 
San Francisco 
Seattle 
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EW 
GENERAL RADIO 

PRODUCTS 

, . 

$1.00 
to 

$2~5 

New Low Loss Coils 

2%in~1~o 
4in~2;5° 

New Geared Vernier Dials 

A Ne-w- Variomei:er 

Radio Builders and Experimenters
here are the new est add iti ons t o the ~we ll 

known General Radio line ot Quality 
Part s! 

A Variometer unu sua ll y compact in 
size and effic ient in operati on. 

Low Loss Coils that m ount as eas il y 
as a vacuum tube-id ea l tor osc ill ator 
and antenna coup lin g coi ls tor superhet
er ody ne circuit s. 

The New General Vernier Dial-a n 
improvement in th e appearance and op
eration of a ny we ll planned set. 

They are a ll popular in stru ments se ll
ing at popular prices . 

See them at your dealers or write 
for our new radio catalog 919-U 

GENERAL RADIO CO. 
CAMBRIDGE, MASS. 



Get a good detector 

R adiotrons W D -11 and 
WD-12 are the sam e tube 
but wir,ll d ifferent b ases. 

R adiotron W D -12 h as a 
stan da rd navy· type base. 
W ith it, you can change 
your set to dry battery 
operation. Ask your dealer 
today. 

This . ymbol ofqua li,y 
is ,our protection 

What will Radiotron WD·ll and WD.12 do as detectors? 
First-they are sensitive to weak signals-superlatively 
sensitive, as remarkable distance performances show in 
thousands of one·tube sets. Second, they are good 
"oscillators" - and that is important in regenerative 
circuits. nd third, they are quiet in operation-add 
n o electrical noises to the music, or speech. Radiotrons 
WD·ll and WD·12 are famous as audio and radio fre· 
quency amplifiers-too-and have made possible the 
hundreds of thousands of dry battery receivers that are 
in use today. They mean clear, true reception-over 
big distances-with dry batteries. Be sure to get a 
genuine Radiotron. 

Radio Corporation of America 

Sales Offices: Suite No. 51 

2 33 Broadway, New York 10 So. La Salle St., Chicago, m. 28 Geary St. , San Francisco. Cal· 

·otron 
REG. U. S. PAT. orr. 



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 . 


