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Radio Age' s ~ 

Golden Rule Receiver 
~

BI00Ping receivers are on the wane, regardless of whether 
they are regenerative or the tuned r. f. type in which the first 
tube can be thrown into oscillation. The recent international 
tests crystallized sentiment against the radiating rece~ver to 
a phenomenal degree. So we believe RADIO AGE is setting 
forth a worth while contribution to experimenters' work in 
announcing the Golden Rule receiver which will not bloop 
nor disturb your next door neighbor, at the same time allow­
ing good selectivity and good volume on two stages of audio 
amplification when signal audibility is at a normal level. 
(Naturally no receiver will bring in signals when the audi­
bility level is low.) 

~
Three months of tests under nearly all conditions have con­
firmed our opinion that the Golden Rule receiver is a good 
receiver for anyone to build who has any regard for his own 
feelings or those of his radio neighbor. The set has been 
operated under normal conditions and no radiation could be 
picked up on another receiver in the laboratory. nor by a 
neighbor hardly a hundred feet distant. Tests of the plate 
current of the first tube while in operation also show the r. f. 
stage was not thrown into oscillation by the detector circuit. 
Hence we believe every radio fan who likes to make his own 
set cannot go wrong by building the RADIO AGE Golden 
Rule receiver. 

Order Your June Copy Now ~ 

~ 
~~~~~~ 
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The Jlagazine oj the Hour 

A Chat With 
the Editor 

Ol.~R "associate editor has been ex­
perimenting for the past three 
months with a circuit arrange­

ment ,,-hich, after being successfully 
tried out O\·er a considerable period, 
RADIO AGE is announcing as the 
Golden Rule recciYer. It ,,-ill be shown 
in blueprint form in the June issue. 

The arrangement is an adaptation 
of the old \Yeagant circuit to double 
regeneration, but so controlled that the 
detector circuit eyen though in an 
oscillatory" state, cannot emit energy 
into the antenna circuit. Several tests 
ha,-e been made at the laboratory, all 
under different conditions, and so far 
the recei,"er has prayed a non-radiator. 
This feature of the set leads us to be­
lie"e it is aptly na.med the Golden Rule 
recei,-er. 

Sensing the attitude of the radio 
fans towa. rds a simplification in re­
ceh'ers the set has been designed with 
the idea in mind of reducing to a mini­
mum not only the units necessary in 
its make up, but the controls as ,yell. 
There is only one tuning control for the 
,,-ave, and one regeneration control for 
increasing the yolume of signals. For 
t he benefit of the city dweller ,,-ho must 
work heneath the shadO\",- of a high 
\x),,'e r broadcaster there has been in­
("'orporated a wa'-e filter. A glimpse 
at the log of the Golden Rule receiver 
which appears in the J tIne issue should 
com'ince any set builder that such a 
receh'er is highly desirable from more 
than one standpoint. 

In this month 's issue the nm-el twin­
loop experiments performed by Friis 
are detailed by S. R. \\"inter:::;. Brain­
ard F Go te has a good. story on simpli­
fying battery charging which should 
appeal to eyery radio user who has had 
to shift bat tery connections ,,-hen 
ge tting ready to giye the battery its 
required charging. Truly low loss coils 
ilre discussed by H. ;\1. Bishop and 
data gi,"en so you can make up your 
O\yn inductances. The blueprint sec­
tion is devoted to construction of an 
amaLeur transmitter and should be 
welcomed by eyery radio fan ,vho con­
templates the transition from the 
hroadcast class to that of the trans­
mitting amateur. 

All inall ,,'e feel quite proud of our ~lay 
number while ""e can hardly restrain 
our enthusiasm for the June number. 

~~ 
Editor of K-\.DIO AGE. 
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"T he little wrinkle that makes my 'B' 
batteries last longer is using the right 
size Evereadys with a 'C' battery" 

"1 USED to think that because the 
F;,cready 'B' Battery No. 772 cost less 
tbm either of the larger Heavy Duty 
Evereadys that I was saving money. 
/\') a matter of fact, on four or five 
tube sets, that was false economy. 

"The right size Eveready 'B' Bat­
teries to use depends on the number of 
tubes in your set. The life of the bat­
teries depends on how much you listen 
in and on whether a Ie' battery is 
employed." 

To get the maximum of "B" battery 
life and satisfaction, follow these simple 
rules: 

0" 1 to 3 tubes-Use Eveready 
No. 772. 
On 4 or more tubes - Use the 
Hea'L'}' Duty uBn Batteries~ either 
No. 770, or the even longer-lived 
Eveready Layerbilt No. 486. 
O:~ a..~l but single tube sets-Use 
a C battery*. 

Follow these rules, and i\ o. 772, on 
1 to 3 tube sets, ",i Ulast a year or more; 
Heavy Duties, on sets of + or more 
tubes, eight months or longer. 

The average year-round use of a set 
is two hours a day. If you listen longer, 

EVEREADI 
Radio Batteries 

-they last longer 

your "B" batteries will have a some· 
what shorter life. If you listen less. 
they ,,-i ll last longer. 

Our new booklet, "Choosing and 
Using the Right Radio Batteries," is 
free for the asking. It also tells about 
the proper battery equipment for the 
new power tubes. 

*X OTE: In addition to the increased life which an 
Eveready "C" Battery gives to your "B" batteries. 
it will add a quality of reception unohtainable with­
out it. 

11,Ianufartuud and guaranteed hy 

N"ATIONAL CARBON" CO., blc. 
N"ew York San Francisco 

Canadian ~ational Carbon Co., Limited 
Toro[lto, Ontario 

Tuesday night means Eveready Hour-
9 P. M., Eastern Standard Time, through 
the following stations: 
WEAF-.Yl"'U! York wGR-BufJalo wGN-Chicago 
wJAR-Providence WCAE-Ptu5burgh v,'oc-Dut'cnport 

~~1V~~~~ster ~~~-=-~t~~:!~~~ wcco{ ~{~p:1~f' 
wFI-Pltiladelpftia wWJ-Dctroit KSn-.S't. L()Uis 
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M EMBERS of the United States Senate and the 
House of Representatives were holding joint 

meetings of their patent committees as this issue was 
going to press. An important section of the radio 
public will be keenly interested in watching the result. 

The main topic at these conferences is a proposed 
new copyright law which will provide an equitable and 
uniform price which broadcasters shall pay for the use 
of copyrighted music. Opposed t o the contentions of 
the broadcasters is the American Society of Authors, 
Composers and Publishers. That organization has 
been bearing do\Yn pretty heavily with its demands for 
money from the broadcasters and the station O\Yners 
haYE no means of knowing, under the present obsolete 
law passed in 1909, how much the Society may demand 
of them from one year to another. Under the present 
condi t ions the broadcaster appears to be rather at the 
mercy of arbitrary d emands. 

\Ve are pleased to publish herewith a statement on 
the situation issued by the National Association of 
Rroadcasters. 

Sialemeut 

THE following summary of the broadcasting posi­
. tion in regard to the copyright lllusic situation as 

regards radio broadcasting covers high lights in this 
important problem that t hreatens t he music of America 
in no uncertain manner. 

\\"hen broadcasters started to use copyright music, 
none of them had any idea of its ramificat ions. In 
those days broadcasters considered themseh"es in the 
light of public Lenefactors, inasmuch as t hey were al1 
rendering a public sen'ice with no visible nleans of 
income. It seemed impossible to collect from th e 
listeners, and money for t he upkeep of stat ions was hard 
10 find. 

It was at this particular period when the Ameri can 
Society came do\\"n so hea yi ly for license fees, and there 
is little " wonder that broadcasters rebelled " 

l'\ow that at least seyenty percent of the regular 
bmaclcasters of t he country a re chargi ng for the use of 
t heir faciliti es, by advertisers, a nd now that a partial 
~ol ution of the troublesome maHer of income has been 
dcyeloped, broadcasters haye come to the conc1u~ioll 

tha t they should pay for the use of copyrighted music. 
\\"hile court decisions haye been upon both sides of t he 
controversy, broadcasters feel th<1t when the Supreme 
Court refused to reyiew th is 111atter , t hey had gone fa r 
enough a long that road. 

Radio programs are ninety percent music, and nine­
tenths of this music is controlled by the American 
Society, through its pooling arrangement with copy­
right owners. A broadcasting station cannot success­
fully operate wit hout the music of thi s Societ y. It is 
a s necessary as raw material to the man ufact urer. 
Supposing a furniture manufacturer finds that ninety 
percent of his raw material consists of lumber , a nd ten 
percent of casters, hin ges , hardware and mirrors. Then 
supp()sing he finds th a t his lumber is controlled by a n 

The lVIagazine of the Hour 

organization who pool their Interests and charge what 
their fancy dictates. \Vould that be a sound position 
for the furniture lnanufacturer? Broadcasters are in no 
different position with respect to music. 

If broadcasters wanted to obtain music without pay­
ment, or at a low payment, then there would be some 
basis for the opposition which comes from the American 
Society. 'Ve cannot, howeyer, discover one valid argu­
ment \yhich can be advanced against a proposal to pay 
fairly and liberally for the use of copyrighted music to 
every copyright owner, \\~henever copyrighted music is 
used, whether he be a member of the American Society 
or not. 'Ye have no desire to secure this music upon a 
low basis, but On the contrary are willing to pay fully 
and fairly for its lise. \Vhat ,ye do desire is permanency, 
so that a broadcaster may know whether he wil1 be in 
business next year or the year after. 

F URTHERMORE, any arrangement made with the 
American Society does not take into consideration 

those ,,'riters outside of the American Society, who 
oft times are more in need of payments than the estab­
lished members of the Society. Therefore, we believe 
our proposal is fair from every standpoint. Then there 
is the public interest to consider. As matters stand at 
the present time, the An1erican Society withdraws 
musical nUTI1bers.from their li censed users at will. This 
,,,as done in the cases of Rose Marie, Nanette, and 
others. As far as the public interest is concerned, it is 
made up of a desire to hear the lnllsic it wants to hear. 
H the public knows that the broadcaster pays for the 
use of his music. then he sees no rcason why certain 
popular numbers should be withdrawn at the height 
of their popularity. 

In 1909 a Copyright Law was passed. It contains 
a so-called mechanical paragraph covering the use of 
copyright l11u::.ic by mechanical reproducers such as 
phonograph records, player piano rolls, and others. If 
radio had b een known at that time, it would undoubt­
edly ha\'e been included, because radio is a mechanical 
reproduction. 

Broadcasters are trying to have this mechanical 
paragraph enla rged so that it includes radio, Vife have 
no in terest in the rate paid by phonograph record n1anu­
facturers" All \Ye wish is the prin ciple applied to radio 
a nd a new rate set for th e lIse by radio, which 111ay be 
as high as Congress or any other constituted authority 
may, in it s judgment, determine as being fair and 
equitable, The career of radio has been one of chaos 
extending in a long line from the producer of supplies 
of manufacturing dO\\'l1 to the ultimate listener. It is 
time that at least one portion of this chaos be removed 
and that a fair and just settlement be made of a matter 
which has been acutely controversial ever since broad­
casting :-;tarted. 

WE Yentme the prediction that the United States 
Senate will not pass any radio legisl a tion to reJu­

late broadcasting at this session. 
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Twin Loop Divorces 
Static from Signals 

STATIC is reduced to a minimum 
a nd other forms of interference a rc 
appreciably curtailed by mea ns of 

a novel directiona l radio receiv ing system 
developed by the Bdl Telephone labora­
tories. The directional properties of a 
c oil of \',-ire or loop antenna in the recep­
tion of radio signals are known to r a dio 
fans, and from this elementa l principle 
H. T. Friis, a r a dio engineer, h as pe r­
fected the more complicated two-loop 
a nte nna system whereb y atmospheric 
disturbances ' m ay be diyorced from the 
orderly radio signa ls. 

!-

B y S. R. WINTERS 

Unfortun ately , t hi s double anten na in 
its exercise of discriminat ion between 
static and signals is li mited in applica­
tion to the super-heterodyne type of 
rad io rece iYer. That is to say, a radio 
recei,-ing set employing two detectors 
is n ecessary since the beat oscillating 
circuit at long waxe lengths, a feature of 
t he super-heterodyne recei,-er, is employ­
ed ill neutra li zi ng the output , -o ltages 

fr om the t wo loup or coi l a n tennae. The 
propc'r control of t he current output 
from the double antenna system is made 
possible by t a king advantage of the 
beating oscillating current of the super· 
het erodvne circuit. 

The two coil anten nae are identical in 
construction and in the number of turns 
of w-ire which they contain-thus making 
sure that they are Siamese twins with 
respect to their natural periods or" fre­
quencies and time consta nts. This is 
highly essentia l because in reducing static 
the etlects from the t \va coils are made to 

"\ 
Beatine OSCillator Coupling transfo rmer 

Secondary circuit 

Variabla input _..::"--'P------­
transfo:mer 

shifting ]0100P i 2\ I 
transformer 

I 

===-4--J,.?L-==== 
rnt" fraq ".mplifier 

freq.detect"r 
amplifier 

Figure 1. Schematic circuit of the two loop system is shown above 



6 RADIO AGE for May, 1926 The .Magazine of the Holtr 

Figure 2. Rear view of receiver for short wave two loop system 

Ill'lltraJize each oth er. PreyiOll5 direc­
tional a ntenna syst em s d esigned to 
balance out atmo~pheric disturbances 
have aimed to accompli sh thi s purpose 
lIy inclllding phase a nd amplitude con­
trol apparatus in the a ntenn a c irc uit s, 
w hich has made d ifficu lt the equalizing 
of the propenies of the two loop an­
tennae. This latest direct ional antenna 
system inserts the instruments for con­
trolling the output voltages in the beat ­
ing current circuit of the soper-h etero­
dyne receiYer whic h is morc or less inde­
pendent of the an t e nn a circuits. 

Details of Connection 

D E SC RII3I l\tG in detail the arrange­
ment of this no,~e l rece iying system 

designed to ostracize static , the mid­
jloi nts of two loop antennae are co n­
nected to the ground in order to a , aid 
open-ante nna effects. The pla nes of the 
loops a rc both, a nd at the same time, 
perpendic ular to the grount! a nt! to the 
broadcast ing station from which the in­
co ming ~!gnal s or igina te. A n inter­
mediat e-frequency vacuum-tube detec­
tor is e mployed with each coi l a ntenn a , 
the plate elements bei ng con nected in 
para llel to the int ermediat e- fr equen cy 
filter. The !"econdary winding of a vari­
a ble coupling transformer is inserted in 
se ries with th e end of loop :Ko. 1 to the 
grid c lement of the VflCUUIll.-tllbe detec­
tor with which it is ide ntified. This 
transformer affo rds the beating oscillator 
current to this antenn a circuit. On the 
ot her h and, t he beati ng osci llating cur­
rent for loop :Ko. 2 is s llPpliet! by mea ns 
of a phase-shif t in g tran sformer. 

The latter transformer consists of two 
fixed coils, whose planes or positions are 
mutually perpendicular , a nd a third coil 
'\ hich is rotata ble bet \\-een the tv;o fix ed 
coil;3. One of the latter unit s, the pri­
mary wi ndin gs of the beat in g osc illator 
current input tran sformer to loop 1\0. 1 
and of a coupling transform e r, a nd a 
t uning conden ser constitute a p ri mary 
ci'rcuit in r esonance with the beating 
current fre(]llen cy. T he other fi:-. e d in-

ductanC'e coil is part of a secondary 
t un ed circuit which is loosely coupled to 
the primary c ircuit. At t he point of 
resonance, th e currents in the primary 
a no secondary circuits are 90 degrees out 
of phase. A ny de~ired phase angle of the 
beating current input to the circ uit o f 
loop No. 2 is e ffected by rotating the 
so-calleo phase coi l. The other integral 
parts of this directiona l receiying system 
- namely; i'ntermedia t e-freque ncy filt er, 
inte rmediate - frequency amplifie r, the 
long-waye-le ngth detecto r and the lon g­
wa ye- length a mplifier-are convention a l 
equipment, familiar to o'\"n e rs of super­
hC'te rod yn e radio receiv in g set s . 

Turn TabJe l\Iountin~ 

FOR experimen ta l purposes, the Bell 
T e lephone laboratories mounted the 

two- loop rad io recdving syste m o n a plat ­
forln si milar to a turn-table, thus facili ­
tati ng t he rotat ion of the coils of wire 
in taking advantage of their direc tiona l 
characteristics. The receh'ing set proper 
was installed in a hOll se six feet sq uare. 
The complete equ ipme nt, including t he 
a nte nn a syst em a nd the h ouse, rotates 
a round a bolt in t he center of the house. 
The latter is mounted on fonr 8-incll 
truck caste rs a nd the outside e nds of the 
bridgf's carryin g the a nt en na system 
are su pported by wheel-barrow wheels, 
as ill Ll~trated in o ne of t h e photogr-aph s. 
The distance between the two loops is 
3.J. met e rs, thus affording the opportu nity 
of receiv in g radio-te le phone signa ls OYer 
t he broadcast band up to about 600 
meters. Each loop is cumprised of 6 
turn s of bare copper wi re, :Ko. 16, artd 
one of the loops may be turn ed a few 
degrees. This is essential, since both 
loops should point in the same direction. 

"It may be poi ll ted out that the tuning 
of t he syst e m to a s ignal is quite s imple," 
s ugge~ts the Bell T elephone labora ­
tories in expl aining its operation. "First ," 
continu es 1\lr. Friis, the inYentor , "one 
of the loops is short circuited a nd the 
othe r loop t uned an d the beating oscilla­
tor frequency a djusteu as for an ordi-

nary double detection receiver. Then 
the beating oscillator circuits are tuned 
lip and fin a ll y the preyiously short cir­
cuited loop is tuned. The set is now 
rea dy for the two adjustments of beat­
ing oscillator inputs gi\'ing a minimum 
of interfe rencc. It is quite convenient 
especia lly at long ,vaye lengths, to tune 
the set on a local oscillator, the fre­
quency of which is adjusted to zero beat 
'"ith the desired signal. 

" This short-wa ye system was tested 
during the s limmer months at Cliffwood, 
New J ersey, a nd found to verify all con­
c lusio ns deriycd from the shape of its 
direc tiona l c ha racteri stic. The reduc­
t ion in !'park interference when receiving 
signa ls from broadcast stations in Phila ­
delphia was especially noticeable. The 
s p.uk interference at Cliffwood is mainly 
due to stat ions a long the shore and on 
ships a round Kew York Harbor and the 
0l"ew Jersey coast, so that the interfering 
wayes are com ing from 'behind' when the 
system is adjusted for receiving signals 
fro m Philadelphia stations. 

"On m a ny occasions it Was possibl e 
to red uce the summer static interference 
so much that talk from broadcast ing 
stat ions which was absolutely unintelli­
gib le when receh 'ed on one loop alone, 
was made clearly intelligible by the t\\'o­
loop sy~tem. It may here be pointed out 
that stat ic inte rfe rence at broadcast 
freq uencies, in the summer, is mainly due 
to local thunderstorms and it is, there­
fore, generally directive, but the direction 
is quite arbitrary . A gain ill rrgard to 
reduct ion uf stat ic interference can, 
Iherefore, not a lways be expected sinc~ 
the static may come from the same direc­
tion as the signal wave. At long wa\'es 
the direction frolll which static "'aves 
arriYe is generall y ~outhwest, so a con­
:-; iderablereduct ion in static Illay be expect­
ed whe n receiving signals from Europe." 

Static Directional 

H .-\ V I j\" ( ~ uemonstrated the value of 
. - this n ew directional receiving sys­

t em in effecting a large reduction of static 
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at broadcast frequencies, the Bell Tele­
phone laboratories constructed a similar 
two-loop ant-enna for experimental re­
ception of signals on long wave lengths-
5,000 to 6,000 meters. One of the limit­
ing factors in this instance was that the 
loops '''ere , built stationary, since it 
Was impractical to rotate a system 400 
meters long like a turn-table . This 
limitation dwindles in significance when 
we are told that !ong-\\ a ve r eceivers a r c 
used primarily for reception of sign a ls 
from one point of the compass. I n t hese 
experiments, for instance, the two loops 
are fixed in a vertical plane a t a n angle 
of 60 degrees east of north a nd 400 m eters 
apart; this arra ngement b eing quite 
effective in the reception of signa ls from 
E urope. This arbitrary location, ho,,,­
eyer, is subject to variation s in contem­
pla tion of the direction from whic h the 
interfering wa ves arriye . These tests 
indicated that during the winter month s 
static originated in the south west dllring 
t he night and shifted to the south­
southeast durin~ the day. This va riable 
static factor suggest ed the advisability 
of using t wo sets of t he two-loop system s, 
switching from one to the other in defe r­
ence to the direction of atm ospheric 
disturbances. 

The antenna circuits of t he long-waye 
t wo-loop system differed from that elll ­
ployed in receiving signals a t the broa d­
cast range of fre quencies. Doub le 
t uned circuit s ' ''ere used, due to the fact 
that a 10\\1' resistance single loop c in.:: uit 
is too selective for speech signa l r ecep­
tion. The loop a ntenna circ uit a nd t he 
seconda ry circuit \vere coupled toge t her 
elec tromagnetically by m ea ns of a var i­
able coupling coil. The t IYO loops were 
installed in 10 by 10-foot w ood h ouseb, 
thus offering protect ion from <1 d n:, r ~(' 

wea ther conditions. E a ch loop was 8 
feet square, containing 40 turns of bare 
copper wire, No. 14, each turn spaced 
three-fourths of an inch apart. The 
loops were rotatable. The loop tuning 
condenser was mounted in the loop, but 
the loop circuit resonance could be 
varied slightly in the building where the 
receiving set proper wa s installed. This 
varia tion in tuning was accomplished 
by u se of two v aria ble inducta nce units 
inSerted in se ries wi t h the two wires 
that connec ted the loop with t h e coil 
coupled to t he seconda ry circuit. A 
pair of t wiste d wires, weatherproof, was 
p laced o n t he g ro und as a 200-meter 
connecting link be tween t h e two loop 
antennae a nd the r a dio r eceive r. This 
a rrangem en t did not sacrifi ce m uc h loss 
in t he a n tenna c irc ui ts because of the 
10\\" r esista nce of t he vari able induc­
t a nce uni ts a nd the coup ling coil s ter­
mina ting the line. 

No t Very Portable 

OKE of the loops and the quarters in 
whic h it was housed approximated 

a t on in 'weigh t; ob'\"iously too heavy and 
c umber som e for a r ad io fan to classify 
as p ortable! H owever, we are told that 
t h e ra dio engineers of the Bell Telephone 
la boratories tra n spor ted the loop and 
ho use to desired points by means of a 
t eam of h orses. Such flexibil ity, indi­
cat ed :\1r. Frii s, is \'ery desirable in a 
long wave two- loop system which ib 
still in it s experimental stage. By 
placing t he two loops close toget her it 
can be determined whether the constants 
of the two a nte nna circuits a re sufficiently 
a like. For a small distance between th~ 
loops, it sho uld be possihle to balance 
o ut signals from a ll directions because 
the electromoti\'e-forees in the loops arp 
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then alwa ys in phase. The bala nce, 
that is, the decrease in interference when 
receh..-ing with the combined loops, as 
compared to the interference when re­
ceiving o n one loop alone, depends only 
upon the constants of the two antenna 
circ uit s, and it ought to be · at least 40 
t ime s. The full lengt h of twisted wire is 
naturally u sed wh en experimenting \vith 
the loops close together, and '"hile the 
loop s must point in the sa me direction, 
this direction is chosen so tha t the coeffi­
cien t of coupling between t he loop cir­
c uit s is at a minimum. A ft er the a ntenna 
circ uit s a re thu s thoroughly t ested , the 
loops can be m oved t o their righ t loca­
t ion . 

" I n order to compare t his system 
with other di rectiona l syst em s it i s 
necessar y to measure its signal-to-n oise 
ratio a n d com pare it with the signa l­
noise ratio of some stan dard anten na 
syst em. So far t h e loop an tenna h as 
been onr 'standard' for comparison. 
Such measurements r equire that both the 
selectivity and the 'set- noise' be t he 
same for' the standard system a n d t he 
system the improvement of \\'hich is to 
be determ.ined. In the ca se of the two­
loop system it is easy to satisfy these 
requirements because the standard sys­
tem may be obtained by merely short­
circuiting one of the loops. The signal 
amplitudes received by a single loop a nd 
by the two balanced loops are equal 
whe n the distance between the loops i s 
one-twelfth of a wave length, in which 
case the improvement in signal-noise 
ratio is equal to the increase in the noise 
when one loop is shorted. It is thus seen 
that it is not necessary actually to receiYe 
signals in order to determine the i m­
prO\-ement of the system. If the dis-

(Please turn to page 42) 

Figure 3. Two loops and receiver house where Friis' experiments were carried on 



8 RADIO AGEjorIllay, 1926 The Jlagazwe oj the Hour 

EUROPEAN BROADCASTING STATIONS 
Compiled by H de A. Donisthorpe 

n"m:'elengtlzs Catt Power Schedule 
lra~'elel1gths Call Power Schedule }If eLer s .Name Letters (Kll') GMT 
JIeiers :Name Letters ( KJV) G .lIT -l-I6 Stuttgart 1).1 7 p. m. Concert 

AUSTRIA .16 Brcslau 1 i p.m. Concert 
530 Yienna 1).1 3 p.m.-IO p.m. -110 i\Iuen~ter 1).1 i p. m. Concert 
399 G raz ).1 3 p.nl.-10:15 p.m. .~91. 5 Hamburg 10 7 p. ffi. Concert 

BELGIUM 297 Hano\-er 1).1 Relays Hamburg 
288 Liege 29-1 Dresden 1).1 Relays Leipzig 
262 Brllsseis SBR iy, Ff9ll18 :1 5 p.m .. 183 Dor tmund 1).1 Relays ),1 uenster 

277 Bremen " Relays Hamburg 205 Liege ," 
173.5 Cassel 1).1 Relays Frankfurt 

BRITISH ISLES 159 Elberfeld 1).1 Relays il.I lIenster 
1600 Da...-entry 5XX 15 Rela ys London 251 Gleiwitz 172 Re lays Beeslau 
495 .",-berdeen lBI) 1).1 3:15 p.m.-lO:30 p.m. loon Stettin 1 ).1 Rela;-s Berlin 
482 Swansea SSW )1 3:15 p.m.- lO:30 p .m. 220 Kiel 1 ).1 Relays Hamburg 
4 79 Birmingha m SIT 1).1 3 :15 p.m. - l0:30 p.m. HOLLA'\D .-10 Belfa st 2BE 1).1 3 :15 p .m.-l0:30 p.m. 
422 Glasgow 5SC 1 ).1 3 :15 p.m.-l0:30 p.m. 2125 A.mstcrda m PCFF 
40-1 \:ewcast le 5'\0 1}1i 3 :15 p.m.-l0:30 p.m. 1100 De Bilt 
390 Dublin 2R,\ \Yeekdays 7 :30 p.m. 1050 Hilyer::;um HDO 5 

10 p.m. 315 Blorme ndaa l .0-1: Sundays only, 
386 Bournemouth 6 B~1 ).1 3 p .m :-10:30 p.m. Church Sen' ices 
3il:) ~ I anchcste r l Zy 1 ).1 3 p .m.-lO:30 p.m. l i l',\(aRY 
365 London 2LO J 3 p.m.-1 0 :.~0 p .m. 5-1-6 Budape:;t i :30 p.m. Concert 
352.5 Car diff 511'.\ 1).1 3 p.m.-l O : .~ Op.m. ITALY 
338 Plymouth SPY h 3 p .1l1..- 10:30 p.m. 

IRa 1 ).1 7 :-1:0 p.rh. Concert .BS Hu ll 6 K H )1 3 p.m .- l 0:30 p.m. -1-25 Rom e 
331 Dun dee ZD E H 3 p. m.- l0 :30 p .m. 320 :\Iila n 1\11 I H 9 p.m. Concert 

32-1.5 Edin burgh lEH H 3 p. m.-l 0:30 p.m. l\ORWAY 
313.5 Xottingham 5'\G )1 3 p.m.-1 0 :30 p.m. 381 Oslo 1 7 p. m. Concert 
311.5 Leeds 2LS )1 3 p . m. - l0 :30 p.m. 350 Bergen 
310 Bradford 2LS H Relays Leeds 
.1 06 Stoke 6ST )1 " p .m.- l 0:00 p.m. POLAKD 
.10 1 Sheffield <>FL }/ .l p.m.- l0:30 p.m. .180 \\ 'a rsaw . ; p. m.-i p.m. con-" 

C Z ECIIO-SLO\' AKIA 
certs 

Rl'SSL\ 
1160 Kbely .l times weekI\' 15UO Riga 

7 :30 .p. 111 .. - i 0 p . m . H50 ~l o!'>co\\' 'RD il' 12 -I: :30 p. m. Concert 
730 Brunn From 5 :20 p .m. 1010 ~Io~co\\' 2 l) p.m. Concert 
365 Prague From 7 p.m. 11101) Kiey 

DE,\~[ ARK 9-10 Leningrad 6 :30 p. m. concert 

HOO Lyngby 1).1 \:ews 8 p.l11. 
-100 ~Ioscow 
310 Leningra d 

1250 Hjorring ).1 25 3 Xij ni X o\'gorod 
1150 R~Tang 6 Sundays, Church 

Sen-ices 9 a. fil. S ERBIA 
950 Odense Yi' i p.m.-9:30 p.m. 1651l Belgrad e 
.BI Copenhagen % From 7p.m. SPAI'\ 

F I,\LA,\ D -160 narce lona L\] 13 9: 15 p.l11. Concert 
561 J)'\',-bkyla .2 -118 Bilbao L \J 11 10 p.m. Concert 
511 Helsingfors 1).1 Tiles., Thurs., & 392 :\Jadrid L\J 6 

Sat. 5 p.m.-7 p.m. 3;3 .:'I ladrid L \J i 2 :3 0 p .m.-lO p.m. 
360 Tam.J.fors Relays Helsingfors .160 Cadiz L\] .1 J,~ 7 p.m.·9 p.m. 
31S Helsingfors 35i Seyille E.\ J ,; 1 
233 {-Ieaborg h' 355 S .• lama llca L \] 22 Yi 

3H S ).n ~ebast ian E.\J ~ 3 
F RANCE 3-1U :': Iadrid E,\ ] -I 1 

27 -1-0 ~ oS :lO p_m. Concert .B 5 C:1rtagena L\J 16 1 

26.;0 f Paris FL (li-lO) 32~ :\lalaga L\J 25 
.=; p.m. cOllcert (2650) .U S Sarag():;sa E.\ ] 13 

1750 Par is CFR 1!1! Xoon to 10 p.m. .1 24 13arcc-lona L\J 1 6 p .m . Concert 
480 Lyons La Doua 1;2 31 5 Bilbao L\J 9 7 p .m .-9 p.m. concert 
-158 Paris FPTT ).1 Concert 9 p.m. 300 Barcelona L\J IS 
HI Toulouse 1 rrom 12:30 p.m. 300 SC\'l ll c L\J 1; 
-1 10 Bordeaux PTT I ' Relays P aris ,2 SWED E:" 358 Paris l' Concert 9:1 5 p.m. 

" .l51 -:\lar~eilles PTT 1350 Karh:-horg 2 
318 .-\gen I ( oS p.m. Xe\\"~ Bulletin 1200 Boden S.\SE p~ Relays Stoc kholm 
2S0 Toulouse- PTT ! S-1-5 SlIndl-\-a ll S.\SI) l' ,2 

280 Lyons 1 8 :30 p.m. Consert -128 Stockholm S.\S.\ 1 !1 8 :15 p .m . 
250 . -\njou ).1 8:30 p.m.- l O p.m . 370 Falun S ).I ZK !i 

315 Galye S~ I XF % Reh,ys S tockholm 
G E RM AS'Y 312 Troll hattan S~IXQ .12 

4000 Berlin .WP 10 288 Gotehorg S.\SR 1 
1800 :Sorddeich K.\\' 11 p.m. \\'eather re - 2iO ~ I almo S.\SC }1 

port SWITZER LA,\D 
S76 Berlin 2 7:30 p.m.- l0 p. m. 

HE2 ~~ 8:15 p .m . Concert 505 Berlin -1).1 850 Lausanne 
Ge nc\'a P! 7: IS p. m. Concert 485 :'Ilunich IH 3p.m. 775 , 2 

-li0 Frankfurt 1).1 7 :30 p.m. C oncert 5 15 Zurich 1 2 p. m . Conce rt 

..J-62 Koenig~berg 1 ).1 7 p.m. concert 3 15 Bern 1 ~1 .~ p. m. Concert 
9 p.m. dance music Program schedu l c~ are all ~hown in G )'[T al1d whe re not stat-

-!52 Leipsig 1 ~'2 3 p. m. (' oncert ed a!'. otherwise, a re daily hrnarlc a!-> tl". 
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YOU CAN 

Simplify Battery Charging 
Considerable Time and 
T rouble May be S aved 
By the Methods Shown 

THIS ti me I'm t a lking t o radio 
list en ers who u se storage batteries 
for lighti ng thei r rad io tubes. I 'll 

have nothing \ a say a bou t t he p ros a nd 
('"ons of storage a nd dry batte ry systems, 
confining my remar ks to sugges t ions for 
ma king t he rec ha rging of a sto rage 
hattery ea:::.y a n d convenie nt , no matter 
how much on e may u se hi s rece iver or 
how ma n y tubes it ma y ha'\-c. 

Of cou rse, if you ha\"e your storage 
hattery atten ded to by the sen -ice ma n 
and haye hi m sup p ly a re n ta l battery 
d urin g t he period when yours is away, 
hcing rec ha rged, yo u probably don 't 
think battery charging is much of a 
problem! But t here are others o f yo u 
who prefer to see to it yo u rse lves-to 
keep tab on t he co ndi tion o f you r own 
ha ttery with a hydro meter- t o see t ha t 
it ge t s its quo ta, of d isti lled water-to 
put it o n cha rge ·whe n necessary a nd 
the rest o f th e story. I t 's muc h more 
economical to do yo m own ch arging, 
besicles, as you proba b ly ", Inue rsta nd . 

The bo ther o f d isconnecti ng the b;lttery 
fro m t he set, co nnecti ng t he charger 
to it, then plugging in on the electri c 
light socket has no cloubt bf'en a nuisance 
a nd you dreacied the freque nt occurrence 
of th e charging time, .l\ Ioreo\,cr t he 
cl ip connec tOl"S of t he charger a re a lways 
gettin g clirty ann corroded and you 
have to " jigg le" them often before good 
contact is 111,Hle, H ow- much better 
could you ha'-e t he connec tions per­
manen tly fixed and merely ha,-e to tu rn 
a switch when t he battery goes "dead"? 

Simplest Syst e m 

';\TELL, th at is just w hat I 'm going 
, t o s uggest. T he sa, "ing in trouble 

and t e mper is a lmos t unbelic, "ablc. In 
addit io n you do n 't wear out wires a nd 
battery bi nd in g posts b y operat ing the l11 
1'o0 much . In Fig" 1 is shown a ,"er y 
~ill1pl e plan for easy battery charg in g. 
Of cou rse, y our ch<lrger may not look 
like t he one pictu red-probably it wi ll 
be qui te d ifferent. At any rate, there' ll 
be a dou ble cord coming out at so me 
poin t wi t h a plug on t h e end for insertio n . 
in the e!cct l" ic ligh t socket. A nd t here'll 
be t wo h<:a, ")", Tllbber-co, -ered wires fo r 
connect ion t o the bat t ery. 

Kow then , t he ' ·a p paratus" you should 
hare co mprises a do u ble-pole, s ing le­
t hro,,- switch, as shown a nd a board 
long e nough to stand the ch ar ger, 
switch a n d storage bat te ry o n. This 
keeps the floor clean and p ro,"ides a 
b<lse t o which you ca n screw the switc h. 

By BRAINARD FOOTE 

The switch is used just as t hough it 
were two separate switches, each o ne 
a s ingle-vo le ; SI ngle-t hrow switch, wherein 
bo th are operated by one handle. The 
le ft-h a nd s ide of the switch turns on 
t he ch<lrger at the same in,:;tant that 
the right-hand s ide con nects th e charger 
to t he battery. In thi s system, the 
wires from t he storage battery to the 
set are left in place all the time_ Unless 
your charger is a I)articularly good o ne , 
or a "trick le" C"hurgcr (explai ned below) 
"<HI will not ue able to rcceiYe while 
~harging o n account of a buzzing noise 
that the chargf'r causes in the loud 
speaker or phones 

F I CT. 3 

S WITCH B ,o,TTeRV 

Fig. 3- With a triple blade switch 
you can turn the set on and off, 
besides con necting the battery to 
t he charger and turning on the 

charger, with one instrument 

OIARGER. SWITCH 

It does no h a rm, ho '\\-eYer , to tu r n on 
the set while the charger is o perating. 
13e careful auout rhe connec t ions. Get 
them clea n and tight and if a "wire looks 
frayed, wrap" tbe worn spot with tape 
so that no possible short -c ircuit can 
occur. To co nnect the "charger" e nd 
of the switch, simply untwist some of 
the double cord about a foot from t he 
charger and cut O:,\:E of the wires, scrap­
ing the in sulation from the ends of the 
two wires that are to be con nected to 
t he switch blade and contact " It make3 
no differen ce which wire goes to the 
switch blade and which to the contact. 

The batten-· wires a re co nnected as 
shown. One- of the rubber-coyercd 
wires is cut to make connections al the 
switc h. " 'hen t he set is being used, 
the charger is left "off" except in special 
f"aSf'~ to he described, because the bllzzing 
noise ,,"ou ld interfere with clear recep­
tion. Each of the battery terminals 
should be unscrewed a ll the wav and 
the removable p ar ts taken off to permit 
a thorough cleaning of the termi nal 
pos ts before the permanent connect ion 
is made. This is to clean off ALL the 
greenish corrosion matte r. Scrape the 
terminals with a knife and then use a 
b it of sandpaper. Xext replace the nuts 
and put on the wires-there being two 
wires for each post. After the terminals 
ha,-e been tightened well, wipe ,-ascline 
or automobile "cup grease" a ll O\-er 
them to prc ,·ent acid from attacking t he 
wires and corralli ng th em. In this 
syste m it is not necessary to disconnect 
the wires at all, so that if you make a 

FJ6-. ~ 

Fig. I - T he v ery easiest plan for taking the drudgery out of b attery charging. 
A double blade knife swit ch is connected so that it turns on the charger and 

" con~ect s it t o the battery in one operat ion 
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good job of cleaning and coating with 
grease there'll be no corrosion to affect 
the contact. 

Duplex System 

SLIGHTLY different is the .plan 
sketched in Fig. 2, where a scheme 

is given that some of y ou may like better. 
This calls for a double-pole, double­
t hrow knife switch instead. The storage 
battery wires are attached to the t'\vo 
middle terminals--or to the blades of 
t he switch. \Yhen the switch is thrown 
to the right , as sketched, the current 
wi11 be turned on to the radio receiver. 
\\'hen the switch is moved across to 
the le ft, the battery will be connected to 
the charger. To set the charger goin g, 
you must then insert the plug in the 
wall socket o r receptacle. This is a 
safer plan, where children are apt to 
touch the switch. In addition it pro­
\·ides a ready m ean s of turning the set 
on and off. The rheos t ats may then be 
left at the proper points, and, if the set 
a lready has an on and off switch on it, 
this switch is left in the "on" posit ion, 
so that the control is done by the knife­
blade switch. \Vhen t he set is not 
being used, nor the charger being oper­
ated, the blades are left upright as 
indicated in the drawing. 

This plan may be embellished further 
according to the scheme of connections 
given at Fig. 3, where a triple-pole, 
double-throw knife switch is selected. 
This really combines the ideas contained 

FIG- Z. 

~ 
(d) I 

l 

P,-vcr 

y,) i (e 

in F igs. 1 and 2, for besides pro";"iding 
a means of turning the set on and off it 
turns the charger on and off, too. In 
either this plan or that of Fig. 1 the 
set may have a "capacity" connection 
to the electric light line. Especially 
with Fig'. 1, a "hum" may be heard in 
the speaker at first. To stop this, 
simply take the plug out of the socket 
and turn i t around the other way. This 
p laces the "li\'e " side of the house 
wiring circ uit on the switch blade and 
not on t h e charger. In this way, the 
capacity path between the windings of 
the transformer that is contained \Yithin 
the charger is made to the "grounded" 
side of the e lectric light c ircuit, so that 
no hum is heard at all. 

'Viring Hints 

I F you are something of a n electrician, 
the ideas conta ined in this story 

are probably already clear to you, but 
since a great many of you are not very 
much "up" on 110 yolt circuib, a few 
words of advice may not be amiss. 
J n the first place allow me to issue a 
warning-BE C.\REFCL. Don't take 
chances with connecting wires that are 
"hot" or connected to the current. 
Tn any of these circuit arrangem~nts, 
it is unnecessary to touch any of the 
110 yO It wiring while the p lug is in the 
receptable and for this reason there is 
no excuse for a nyone getting a shock. 
.'\. 110 yolt electric shock is not dangerous 
PROVIDIXG your hands are no t wet 

s~ 

P8 
(f) 

To SET 

A-

I~ (c) 

Fig. 2-By using a double blade switch you can turn the set on and off, 
besides connecting the battery to the charger when necessary with one in­
strument. 

Fig. 4-Some pointers on electric attachments. (a), (b), (c) different types 
of double outlet attachments. (d) pull-chain socket with side outlet. (e) how 
to prevent wires from pulling out of a plug. (f) what a "separable plug" 
looks like. (g) showing how to attach an extension cord to the charger cord. 
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or you are not holding On to a radiator 
or other ground wiring. But DO:t\'T 
try to see what it feels like! Make your 
connections with the plug OUT of the 
socket, and don't put the plug in the 
socket until you check over the connec­
tions and are certain that they are in 
accordance with the diagram. 

Now for some suggestions on making 
connection to the socket. Inasmuch as 
all of the ideas of this article in vol ve a 
system where the plug to the charger 
is left in the socket continually it is 
perfect ly plain that We do not Want a 
scheme where someone is going to come 
along and pull out that plug to connect 
up a lamp, electric cleaner or iron. For 
this reason use a double outlet attach­
ment on the socket. You may not have 
a 800f receptacle handy, but if you ha\"e 
one that h as only a single connection 
p oint that i!:. needed for other uses you 
can buy a s imple double attachment for 
a few cents at most any electrical supply 
sh op. The type sho\vn at Fig. 4a is 
what yo u n eed for such a purpose. It is 
a rectangular affair \\' ith plug points 
sticking out of it. In case the base or 
floor receptacle has an arrangement for 
a separable plug only, you ,,,,ill have to 
screw in the "screw" part of a separable 
plug first and then plug the double 
outlet attach ment into this . In case 
you are in doubt as to what a "separable 
p i ug" looks like, one is illustrated at 
Fig. 4f. "5" is the screw part and "P" 
the plug part. 

Now, in case yo u have to use an 
overhead or wall socket for connection 
to the c ha l-ger yo u will wa nt a different 
type of attachment. A useful kind is 
sho\vn at Fig. 4b. This is screwed into 
a plain socket a nd the plug for the 
charger inserted in t h e receptacle that 
s lants off to the side. In case the socket 
is being used a lready for a lamp, it will 
be necessary to place the lamp in the 
part of the attachment that hangs 
down straight. Of course, to turn the 
lamp on a nd off, the o nly \\'ay is to 
unscreW it a little in the socket. \Vhere 
the \va ll or overhead outlet is n ot being 
used for a lamp, the double outlet 
shown at Fig. 4c is handy. It is much 
like that of 4b except that the two outlets 
go off at the same angle. 

Double Socket 

CI'I1ERE is a double outlet socket 
manufactured which one can very 

easily substitute or h ave changed by 
an electrician for a single wall or over­
head socket. J t is shown at Fig. 4d. 
It consists of an ordinary "pull-chain" 
socket having a plug-in attachment 
point at the side. Pullin g the light 
all and off doesn't change the current 
tap at the side, however. 

Sometimes you \\ill want to disconnect 
the separable plug from the end of the 
charger cord in order to run the wire 
through a hole in the back of a radio 
table. I n doing t his, you must use 
extreme care that you do not get the 
\\'ires crossed so as to make a short­
circuit \"hen you put the plug back in 
the socket. You' ll blow the fuse in 
the entrance box if you do. 

r Please tum to page .JJ) 
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Low Loss Coils Truly 
and Their Construction 

Simple Manner Shown 
in Wl hich You Can Make 
Self-Supporting Coils 

WORK a s an experimenter n a tur­
ally brings me to the use of 
many different coils, of all types 

~ nd sizes. This experience has led me 
to the use, almost exciusiYely, of the 
type of coil to be described in this article , 
simply because it gi...-es sharper tuning 
than any other type of coil I haye ever 
used, and, as is well known, sharp tuning 
means low effective resistance and con se­
quently real "low-loss." 

Low effective r esistance is secured, in 
the case of an inductance , b y a proper 
balancing of , or compromise between (1) 
direct current wire resistance and , (2) 
distribu1 ed capacity . This involves 
several factors in design, which will be 
taken up in turn. 

The first of these is the shape factor , 
which deter·mines the physical propor­
tions of the coil in question ,\"hich ,\"i11 
give the highest possible inductance ,dth 
the least possible amount of w ire. The 
type of coil which fa r and a way is the 
best here (both theoretically and prac­
tically) is the simple, single la yer, self­
supporting solenoid , due to the fa ct tha t 
its oyerall resistance is lower than tha t o f 
the basket-wea,·e, spider-web, honey­
comb, Lorenz, or toroida l types. This is 
in rurn due to the fa c t that these t y pes, 
because of the grea t amount of wire 
spacing, and the departure fro111 the pure 
circular form y er y materially reduce the 
inductance of the coil, requiring grea t er 
wire length to ob t a in the de sired induc­
tance value, and hence grea tly increa se 
the D. C. resistance of the co il. It is true 
that these forms o f winding grea tl y re­
duce the dis·ributed capacity of a given 
inductance, but this docs not o ccur in a 
great enough proportion t o counteract 
the losses due to the in crease d D. C. 
resistance of the coil, and the total oyer­
all high frequency resistance is therefore 
higher. The absorption losses which are 
circumvented in this type of coil, how­
ever, make it morc efficient th a n the con­
,"entional simple solenoid wound on a 
bakelite or hard rubber form, both of 
which types of forms cause increased dis­
tributed capacity as well as absorption. 
The solenoid wound on a cardboard form 
is slightly better, but the best form of all 
is the self-supporting solenoid, the con­
struction of which will be described in 
the latter part of this article. The best 
shape factorfor this type of coil,as obtained 
byexhausti ve experimentation on the part 

By H. M. BISHOP 

of m a ny a uthori t ies is approxima tely 
one (1.0) w hich mean s that t he le ngth 
of t he coil should just a bou t eq ua l it s 
di a meter from u se at b roadcast frequen­
cies, wh ich at p resen t exten d from a b ou t 
fiy e hund red fi fty t o o ne t ho usa n d fi ve 
hundred kilocycles per second. Express­
ed in way elengt h , t hi s m ea ns a ba nd of 
from fiv e hun d red fift y to two h u nd red 
meter s. 

Size o f " ' ire 

T~'~re~ec~hde ~~~:~d~~~~~a :~ t~;\~{ 
be close woun d or space ,,"ound? These 
t\\"O factors m ust be discussed together, 
as t hey bear more or less d irectly on each 
other. T h e size of w ire most frefJue nt ly 
used in b roadcast rece iYers extends from 
about twenty-six gauge to eigh teen 
ga u ge. S ince radio- frequency curre nt s 
tray e l pract ically a ltoget her o n t he 
surface of t he w ire, a nd si nce t h e su r­
face of the wire increases rap idly ,vith 
the s ize of t h e wire, it wou ld at first 
gla nce seem that t he la rger the ,vire th e 
lower t he resistance. This is true with 
d irect cu rrent , approximately true with 

low freque ncy curre nt, bu t only partially 
so with high freque ncy cu rrent. T his is 
because the rap id a lternations of t h is 
type of curre nt cause edd y cu r ren ts to be 
created in t he core of t h e wi re, w hich 
oppose t he flow of t he m a in current, 
a n d na turally t h ese eddy currents will 
be m uch st ronger in t he larger s lzes of 
w ire, due to t he greater amount of metal 
contai ned in the wire, the cross-sect ional 
area of which increases far more rap idly. 
t ha n the d iame t er . P robably the best 
co mpro m ises h ere a re the twen ty-t wo 
gauge a nd the twenty gauge sizes. 
T h is is because, at broadcast freque ncies, 
the combined D. C. r esistance and eddy 
currcnt loss is lowest for t h ese sizes of 
wire. The twen ty-four gauge and the 
eighteen gauge wire are very nearly as 
good, and may be used very satisfactorily 
if desired. I n a close " "Ollfld coil, d.is­
tribut("! capacity varies with the size 
of the wire and the t h ickness of the insu­
lation. The sma1ier the wire, and the 
thicker the insulation the lower t he dis­
tributed capacity will be, hence, for, 
say a close wOllnd cc. il 11 5ing "ingle cotton 

Fig. 1. Crush tube to remove from coil by pressing carefully with fingers 
at points "X" and "X". When crushed, fold together and withdraw from 
coil. "P" and "Q" are holes left by withdrawal of paper fasteners used to 

hold wire ends during winding of coil 
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Of single si lk insulation, use tVlenty-four 
or even t,Ycnty-six gauge ·wire. For a 
close ·wound coil using double cotton 
or silk insulation, use twenty or twenty­
two gauge wire, preferably the latter. 
When using enamelled \\-ire of any size, 
or silk Of cotton insulated wire above 
twenty gauge in size, always u se spaced 
winding. 

I find for practically all broadcast 
uses, a close wound coil using twenty~ 
two gauge double cotton coycred wire 
has losses as lo\\" as are obtainable with 
the present knowledge of inductance de­
signing. This is because this size of wire, 
with double-cotton covering, just spaces 
itself enough to effect the proper com­
promise between distributed capacity 
and D. C. resistance. 

Approach Ideal 

"BUT," you say, "how can one con-
struct a self-supporting simple sole­

noid of true c ircular form?" The answer 
is that one cannot, but by the follo·wing 
method a very close approach to this ideal 
may be had, which in addition is satis­
factorily rugged and is moisture proof, the 
latter factor being of paramount impor­
tance in portable sets or those used in 
damp locations, and helping to insure con­
sistency of performance in the regular 
"home-entertainer" set. 

Obtain a cylindrical cardboard form of 
the size desired to use as a temporary 
winding form. This need not be of good 
quality or finish as it is to be discarded 
later. Fasten the wire by a ny con .... enient 
method. I use an ordinarr bra,.;~ head 

paper-fastener, punched through the tube 
and bent over inside, winding the wire 
around beneath the head, as this method 
allows easy unfastening when the coil is 
finished. Now wind the coil, being par­
ticular to get the turns eyen and the wire 
taut and smooth. After about e .... ery five 
turns, push the wire together firmly to 
insure evenness and perfect matching if 
more than one coil is used in the set, and 
you desire alI dials to log · alike. \Vhen 
finished winding t~le coil fasten the end 
the same way the first end was fastened. 
The coil is no\v ready for the treatment 
which will render it self-supporting and 
moisture proof. 

I know that many authorities ar~ going 
to differ \yith me as to the advisability of 
the next step, but, neyertheless, I have 
found it to be highly efficacious, to make 
the coil rugged and strong, to effectively 
moisture proof it, and to cause so little 
increase in absorption and in distributed 
capacity ihat the increased losses sus­
tained are so low as to be absolutely dis­
regardable. The coil, when so treated, 
is far below any other I have ever used 
in losses, besides which the moisture proof 
feature alone is sufficient to commend it, 
as anyone knows whos~ set becomes tricky 
and noisy whene .... er the weather is damp, 
du"'e to the propensity of its cotton or silk 
insulated coi ls to absorb moisture from 
the air a nd cause current leakages which 
:He far more disastrous to good reception, 
sensitivity, and selectiyity, than the 
infinitesimal extra distributed capacity 
which is adder!. by the following treat~ 
ment. 

Fig, 2, "R" and "S" of section "b" are holes in mounting strip 
to take machine screws for fastening coils to mounting brackets 
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Flexible Collodion o BTA] N from ?,our druggist (to insure 
~ purity) an ounce or two of flexible 

collodion. Give the outside of the coil a 
thin but thorough coat of this, brushing 
it well into the insulation of the wire. 
Use the solution just as it comes from the 
bottle, or slightly thinner; not thinning 
it too much, however (thinning is accom­
plished with ether), as this reduces its 
mechanical strength and its water-proof­
ing effectiveness. The actual painting 
of the coil must be quickly done, as collo­
dion dries almost immediately. Vlhen 
the coil is thoroughly dry, which will take 
about five or ten minutes, remove the 
temporary cardboard form by carefully 
crushing in one side of it, as shown in 
Fig. 1, first taking out the paper tasteners 
which hold the ends of the wire, then care­
fully withdrawing it from the coil. NO\v 
treat the inside of the coil in the same 
manner as the outside \vas treated, 
brushing t.he collodion carefully and 
thoroughly into the cotton or silk covering 
of the ,vireo If cotton covered wi.re has 
been used, the inductance 'when dry will 
show a beautiful dull gloss; and if white 
silk covered wire has been used, the silk 
\vill become semi-transparent and the 
coil will have somewhat the appearance 
of burnished dull gold. 

Anchor the Winding,s 

TO make a firm anchor for the ends of 
the winding, the following method is 

resorted to. Obtain a few strips of trans­
parent celluloid, of the kind used as win­
rlows in automobile curtains. Cut a strip 
of this about one quarter of an inch wide, 
and about two and one quarter times a", 
long as the coil. Immerse this in water 
which is too hot for the hand to bear and 
preferably a t almost the boiling point to 
render it soft and fl exible. As soon as is 
is suffic ient ly soft, which \vill only take a 
minute or two, remove it from the water, 
dry it quickly, coat one side of it thickly 
witll the flexible collodion, and \vhile this 
is still wet, wrap it neatly around the coil 
as shown at "a" in Figure 2, imprisoning 
the wire ends, and allowing the ends of 
the celluloid strip to overlap for about one 
half inch on the inside of the coil, pressing 
th ese lapped ends tight down to the coil 
until they stick together. Now paint a 
thin coat of collodion over this strih 
allowing it to lap oyer on the coil for 
(lbout one-sixteenth of a n inch on either 
side, \vhich will seryc to anchor it securely. 

To mount the coi l, put a similar strip 
of ce lluloid around the other side of the 
coil, folding it so that the ends project 
ahout a quarter of an inch as shown at 
"b" in Figure 2, and drilling or punching 
these projections to take a small machine 
screw, which is to be used to hold the 
coil to the mounting brackets. 

This finishes the construct ion of a coil 
which will be found to be surprisingly 
strong mechanically, very low in effec­
ti\'e high frequency resistance, pleasing 
in appearance, easy to make, and last 
but not least, moistme proof. 
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on the 
By S. R. \\-INTERS 

The above picture, while taken in the earlier days of broadcast r eception, n ever t he­
less typifies the scene usually encounten-d on the American fa rm, e xcept w h er e in the 
old days the listening was mostly done with head sets, now the Amel'"ica n Far mer h as 
his loudspeaker so the rest of the family may gain pleasure and profit fro m their radio 

M ORE than half a million farm ers 
are warned of impending storms 

- or other changing ,,'eat her con ­
ditions instantly by means of radio: 
a pproximately 553,000 farms are equipped 
for receiving spot market quotat ion s b) 
radio; 2-1 agricultural colleges m a inta in 
broadca::;ting stations ; and seyeral hun­
dred commercial or priva te broadcasting 
stations disperse agricultural inform <l­
t ion. Su-ch, by way of summary, is th e 
st a tus of radio hroa dcasting in its rela­
t ion to rural life as t he ye<!r 1925 becomes 
history. 

" At the close of the )ea r th ere were 
121 stations, located in -10 differen t 
States, broadcasting weather forecasts 
by radio telephone on regular schedules," 
states Professor Cha rle s F. 1Ian'in , 
C hief of the \Yeather Bureau. "About 
95 per cent of all the powerful radio­
tetc-phone broadcasting stations in the 
United States," he indicates, "are now 
co-operating and many of them broad­
cast forecasts for seyeral States, and 
people in eyery section of the country 
are being scp:ed. The scope of th~ 
radio-telephone weather service may be 
estimated when it is known that, for 
instance, in the State of Iowa alone 
there are over 33,500 receiving sets on 
farms. It is estimated that the ,,-cather 
forecasts are ayailable by radio to more 

than ha lf a million farms in t he Cn ited 
States." 

The Press Service o f t he C"nite({ 
States Depar tme nt of .\griculture i"sul:d 

Receiving \ .... eather reports by radio at one 
of the forest ranger stations in the N 2-

tional Forests 

103 :'>tat("ment::., or so-called "agrio­
grams," for lise by priYate broadcasting 
5tation::., The market ne" s service of 
the Departmenl of Agriculture has 
speeded lip the distrihution of facts 
l-ei::J.ting to supplies of commodities, 
<;hipm('nts, prices, stocks and market 
trends, by means of radio . This swift 
medium of intell igence supplements long 
existing dist r ibuti n g agencies, such as 
press aso;:ociations, n ews-papers, telephone 
and telegraph. Unlike all of these radio 
has the peculiar ad\"antage of instantly 
disseminating in formation to millions­
a1\ wit hin the twinkling of a n eye, as it 
were. 

Radio Spreads Xews 

1'H E a nnua l report of Secretary of 
- Agri culturc \\r. :\I J a r di ne co ntains 

a suh-t it le h eadin g "Radio a n d the 
F a rmer. " This offic ia l cognizance of 
r ad io, as an agency for spread in g infor­
mat ion and enter ta inment to folks of 
the countryside takes in to considera­
tion, briefly, the history of r ad io as it 
pertains to agriculturt' , its r a pid d e\"elop­
ment, and its econo mic ya lue to farmer s. 

"The departme nt made its first experi ­
ment with radio in 1920, " notes Secre­
t a ry Jardine. "Since then, " h e in­
dicates , "there has b cen a g rea t <! c,-c\op-
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ment in the use by farmers of this new 
means of communication. A survey 
made by county agricultural agents in 
1923 indicated there were about 145,000 
radio sets on farms throughout the 
country. In 1924 the estimated number 
had jumped to 365,000 and in 1925 to 
553,000. The average number of radio 
sets on farms per county has increased 
from 51 in 1923 to 20.1 in 1925. This 
increase of 300 per cent is evidence that 
the farmer appreciates the broadcasting 
service provided for him. 

lIThere has also been rapid growth 
in the number of radio-receiving sets on 
far ms in States at great distances from 
good broadcasting service. In Florida. 
fo r example, the increase in 1925 over 
the estimated number on farms in that 
State in the preceding year was 1,955 per 
cent. Idaho increased the number of its 
farm receiving sets 850 per cent -in th e 
year, Alabama reported a n increase of 
850 per cent, Arizona of 460 per cent, 
a nd Louisiana of 600 per cent. In 
Pennsylvania, on the other hand, the 
ga in in 1925 over 1924 was only 5 per 
cent. 

Buy Good Sets 

"FARMERS gene rall y have bought 
very good radio sets. A question­

na ire a nswered by 2,500 farmers in 1923 
indicated the average price of their 
manufactured sets was $ li5. This sum 
will buy a better set to-day tha n it 
would two years ago. Yet fa rmers arc 
not on that account reducing t heit 
investments in radio. Dealers in sevcral 
parts of the country say that radio sets 
worth from $125 t o $-100 sell mu ch ITIOI·C 

read ily to farmers than those co:;ting 
under $100. Farmers haye discovered 
t hat they need good long-d ista nce seb 
to get the weather a nd market report~ 
a nd ente rta inment they demand. 

"Twenty- four agr icultura l college ..; 
maintain radio broadcasting st at i o n ~" 
The colleges are becoming e nthusiastic 
use rs of radio. They co-operate with 
the Depart ment of Agr icu lture in broad­
casti ng its weather, crop, a nd market 
reports. Several hundred broadcasting 
stat ions regu la rl y obtain information 
for broadcast ing from t he department. 
Many farmers have more than sayed 
the price of their radio sets by profit 
g ained by the use of market informatio n 
issued by t he department for hroad­
casting. " 

Radio in its relation to ag riculture 
ha d developed many in teresting and 
more or less spectacu la r applicat ions. 
For instance , recently during a heavy 
snowfall on the islands of southeastern 
Alaska vast numhers of deer were 
forceu to the beaches amI there th reat­
ened by starvation. Rad iograms by the 
Bureau of Biological Survey of the 
United Statcs Department of Ag ri­
c ulture called this unfortunate situation 
immediately to the attention of con­
f.erYationists. As a result, a total of 
$2,309 w.J.s subscribed fo r the purchase 
of hay, thus ayerting wholesa le destruc­
tion of dt"er in t his northerly region. 
Thus, by virtue of rauio, large numbers 
of deer were saved to perpetuate in that 
region a valuable game species. 

INn~w~:~;;~i~~:~ s~~~~ ~:~h~i~:~1~ 
Service of the U. S. Department of 
Agriculture. 

Below Mr. Pickard is a common sight 
in America today where the American Boy 
with a strong liking for radio, is putting up 
aerials over this broad land. In this pic~ 
ture a lightning switch, usually associated 
with transmitting sets, is shown on the 
window sill- a good precaution for resi­
dents of sections in which considerable 
summer lightning abounds. 

{ 
" 
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Helps the Farmer 

A COMMERCIAL broadcasting station 
relates the story of how a talk on 

animal tuberculosis broadcast by a 
veterinarian of the United States Depart~ 
ment of Agriculture resulted in a farmer 
detecting the disease in his herd or 
dairy cows. He promptly disposed of 
the infected animals, amI thereby a,· aided 
a spreading of animal tuberculosis. 
Sheepmen in the far \Vest, by virtue of 
weather forecasts by radio, are enabled 
to protect their flocks of lambs from 
the wintry blasts and freezing rains, 
thus reducing the mortality rate among 
the sheep popula"'ion of the country. 
Farmers who have not been to church 
for years because of snow blockades 
and impass~ble roads now, by the magic 
of the invisible radio waves, figuratively 
go to church each Sunday, hear the 
choir singing, listen to the sermon, and 
even know when the collection plate is 
passed arou n d. 

Such instances of the mission of 
radio to farmers could be multiplied 
but these serve to re-emphasize the 
blessings which radio has in store for 
the great open spaces. Radio recognizes 
no snow blockades, is not adverse to 
penetrating the lowly log cabin, is 
immune to the blasts of winter, is un­
afraid of darkness, and robs isolation of 
its terrors. Truly, radio brings the 
countryside nearer to the city and \viIl 
a nswer in truth and reality the words 
of the popular song, "How Are You 
Going to Keep Them Down on the 
Farm?" 

Millions Reached 

rOOKING back over the year 1925, 
...J the Bureau of Agricultural Eco­

nomics of the United states Department 
of Agriculture finds cause for gratification 
in the expanding opportuni t ies offered 
by radio in quickly distributing its 
informa tion re lating to supplies of com­
modities, shipments, prices, stocks and 
mar ket trends. This lightning-like me­
dium of -inte lligence , unlike the telegraph, 
i"elephone and other distributing agencies, 
has the distinctiye advantage of reach­
ing thousands and even millions of 
persons instantly and at the same time. 

"The use of radio for farmers has 
increased steadily during the year, " 
notes the Chief of the Bureau of Agri­
cultura l Economics. uThe number of 
radio set,s owned by farmers has been 
estimated by var ious agencies," he 
continues. "I n some States from 15 
to 20 pe r cent of all farms own sets. 
The Bureau of Agr icultural Economics 
contacts with radio stations which are 
maintained primarily from branch offices 
haye bee n stre ngthened during the year 
by proyiding more complete reports. 
The number of statio ns has not in­
creased greatly hut the scope of the 
progra ms has been steadily expa nded." 

The progress report of the Bureau of 
Agricultu ra l Econo mics singles out broad­
casting stations in Texas, Illinois, iVlassa­
chll setts , Minnesota, Ohio, Kansas, and 
Oregon as being especia lly helpful in 
spreauing market reports. These sta­
t ions, some of them, disse minate very 
complete programs of market news. 
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The Con! lTlcnts of the Chief of the 
l3u rea u oi Agricul t ural Economics follmv: 

\VLS Has Program 

"AX outstanding deYelopment has 
. been the: opening of broadcasting 

s t a tions deyoted primarily to agriculture. 
The station \\"LS of the Sears-Roebuck 
Agricultura l Foundation at C hicago has 
cooperated from its beginning with the 
Bureau by prcb(:~ nting one of the most 
complete programs of market n ews ever 
attempted. In addition to daily broad­
cast s, a series of s pecial talks on m a rket ­
ing by Bureau r e presentatiYes has been 
used with excellent respon se from farm ers. 

"There has bCf'n a d ecirkd ll10yement 
fo r yarious interes ts to coopera te in a 
giycn regiun and u se a single sta t io n as 
the center of agricultura l broadcas ting, 
In Xe\\' Englanu, :,ta tio n \\' BZ cO\-ers 
practically ali of the ;\e\\' Engla nd 
States, In the ::\orthwest s t a tion \\"(CO, 
sponsored by a committee including 
rep resentati\'es of a ll agri c ultura l in· 
terests, presents a st rong p rogra m fo r 
the Xorthwestern Sta tes, In other 
s~ctio ns a simila r developme nt is in 
progress. 

Reports Extended 

" DC RI:KG the year the use of 
market repor t s by State college 

and university rad io s t a tion s h as been 
~xtenued. Regular report s ha \' e bee n 
tr:lnsmitted by uniyersity stat ions in 
Uhio, I nuiana, Texas. and Iowa and 
arrangements are being perfect-ed to 
use the stat ions in Kan~as and Oregon. 

"Summaries of the r egu la r crop re­
purts have been sent to branch offices for 
release b y r ad io within a few minutes 
after they are releas~u a t \\ 'a shington , 
T hrough the State crop statist icians 
Ion I sto:-ies ha\'e bc:('n pro\'ined for 
ma n V statio n s. 

"Lat e in 192-l the firs t a gricultura l 
ratlio conference \\'as held at Chicago 
in re sponse to a call issued by the cepa rt­
ment a nd represc ntatiycs of the B ureau 
participated in the disc ll ssion s. This 
co nference resul{cd in grea t increase of 
interest in radio broa dca sting a mong 
extension dir~ctors and oth ers. 

"A feature of raelio broadcasting 
developed during the year is the (on­
s umer talks ,,'hich are now distribute rl 
weekly in Philadelphia, Aew York , and 
Chicago. The~e con :;is t of description 
of market conditions and informa tiun 
of supplies of fruits and \-eget a bles 
which i s of value to con sumers in ueter­
mining their purchases for current 
a nd for canning." 

Permanency Fe~turc 

I NCREASED power and impro\' ed 
broadcasting, to?,cther with better 

rece ivin g sets, the department b elieves, 
will do much to aid in establishing the 
permanency of t h e use of radio for the 
benefit of agri culture. 

in 12 agl'i c ultural s t a tes s urrounding the 
station. 

Interfe rence al11q~~g stat ions lllay gra d· 
ually be el iminated, the department 
believes, as many of the less active s t a­
tions are b eing d iscontinued, and t ech­
nical impro\'ements are being m a de in 
both broadcasting a nd receiving equip­
ment. Of 1,458 radio sta tions of all sizes 
licensed to broadcast since broadca sting 
b ega n. only 536 were act iye on J :llluary 1 
t hi s year. 

Literally hundreds of stations h a ve 
I-equested the privilege of handling t he 
Gov.ernment r eports, but many of the 
requ ests have h a d to be refu sed! th e de­
partment says. b ecause the stations a re 
I'emot e from the departme nt's m arke t 
news branch offices. 

History of Service 

\\' he n th e cxpe,imentai ra dio marke t 
news service wa s annonnced on Dece mber 
21, 1920, the report sta t es , th ose in th e 
D ep a rtment of A gric ulture who were 
direc ting the new ac tivity h a rdly a ntici­
p a t ed the wonderful poss ibilit ies of r adio 
broadcas ting as \ve now kno, .... it. A 
la bora tory tra nsmitte r a t the eni ted 
States Burea u of Sta n.dards on a -l00 
meter ,,'ave len gt h, a fe\\' e nthusiastic 
a n a te ur s wi t hin a hundred .miles of 
Washington, a nu a 5 p. n . sch edul e of 
about 500 words by rau io teleg raph, 
composing wha t was calle d t he "radio 
ll1arketgram," con sti tute d the elemen ts 
of the experime nt. The idea was t ha t, 
t he ama teurs would copy th e m a rket­
g;ra m and turn it over t o the news pa p ers 
in their own towns or give copies to the 
banks or s tores to be post ed on bullet in 
boards. In e\'e r )' ,,'ay i t ",'as a kind of 
bhora tory expe rim.e nt . 

months broadcasting of market a nd . 
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The practical results of thi s firs t ex­
periment could h a rdly be c a ll ed con­
clu sive, bu t t hey gave e nco uragem e n t 
to those in c ha rge of it to push on in the 
ques t of more and more e \'i de nce . On 
April 7, 192.1, a n a nnouncement was 
m a d e tha t a rra ngem ents ha d been com­
plet ed with t he Air .i\lail Radio Sen-ice 
of th e Post Office D epartm ent to tran s­
mi t b y " wireless" m a rket r eports severa l 
times a d ay fr o m P ost Office s t a tion s at 
\\~a shing to n, D. c. , Bellefo nte , P enn . • 
St. Louis. 1\1 0. , a r.. d O m a h a , K ebr. 

Ass uming a n e IT ec ti\'e r a dius of aud i­
bili ty of 300 miles about each statio n, 
licensed a m a t eurs in t he areas covered 
were enli sted to copy t h e re p ort s and t o 
f urnish them t o shi pper s ' assucia t io ns, 
co unt )' agen t s, St ate B ureau s of :L\ I ar kets, 
F a rm B ureau s a nd ot her agr icultural 
agencies, ban h, ne wsp a pers and local 
t elepho ne exch a n ges . A n u m b er of 
licensed operators offered t o copy th e 
r epor ts . By J a nu a ry 1, 1922 , th e m a rket 
repor ts wel'e be ing relayed and broad­
cast by rad io t elegrap h from se \'en P ost 
O ffice stat ion s in a ch a in across the 
cou n tl-y. 

During 192 1, reports were furni ::;h ed 
to t hree of t h e t hen \'er y few ra dio t e le­
phon e broadcast in g sta tion s. S ince the n , 
t h e sen'icc has gr own by leaps and 
bounds un t il now t h ere is p r act ically n o 
agric ul t ura l community in t he coun try 
t hat is w ithout ofti c ial m a rket r ep or ts 
on agricul tural co m modi t ies . " Tell-es­
tab lished sched ules of weath er, cro p a n d 
m ar ket repo rts are b r oadca st fro m m ore 
t h a n 100 station " i n 2. 11 part~ of the 
cou n try. 

One station alone in a period of three \ 

\veather reports received more than L_~ ___ ~~_.:::.~=~~~~~~~~~~~~~~~~~~~ 
3,000 letters of commendation from 

fanners, country hanks, "hippers of liye- Winding the coil is but a part of the job of making a home made set but the American 
stock, a nd small merrh a nts in- the towns Boy is adept at all of the details of radio construction 
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Here's Something for the 
Experimenter 

I nteresting Experiments 
Need Further Work to 
Determine the Theory 

SOM E t ubes to whic h is applied the 
reactivating process do not respond 
to the treatment. It seems that 

a bout five per cent is a fair figure to apply 
to this class of tubes, though it may run 
higher. A method has been found by 
which most of these tubes may be re­
claimed. No theory has been advanced 
as to \vhy they ca nnot be revived except 
that the probability is that there is no 
more thorium in the filam ent . This 
would seem to be disproved by t he 
following method. 

But first let us review the process as it 
is u sed at presen t. A socket is rigged up 
as shown in Figure No.1 the grid a nd 
plate being tied together. A milliam­
meter is placed in the plate circuit as 
shown and 22 Y2 vo l t~ of R battery are 
applied. Now, when a tube is placed in 
the socket the mill iammeter will show a 
reading which will, in a way, indicate the 
condition of the tube. For tubes which 
are very far gone the reading w ill be very 
nearly zero. If a r eading of at least 6 
mills is obtained the tube is operative, 
especially as a detector. The normal 
reading of a good tuhe runs fro111 30 to 
35 mills, though a reading of 20 by this 
method is considered good. It is good 
practice to take a reading before and 
after reactivating and then any improve­
men t can be readily noted. This reading 
does not give any indication as to whether 
the tube is a good oscillator or not and is 
simply a comparative test. 

Emission Normal 

THE tube is then placed in another 
socket and a filament voltage of 16 

volts is applied for one minute, no n 
voltage of any kind being used. The 
filament voltage is then rerLuced to 8 
volts and allowed to be on for tell minutes. 
If another reading is taken for emission 
it will be found that it has increased to 
normal, Or nearly so, and the tube is as 
good as it ever was. The life of the tube 
is probably shortened by this process uut 
cases have been known of tubes which 
have been in operation over two years 
and have gone through this process three 
times. 

The theory is that the thorium which 
is distributed throughout the filament 
slowly comes to the surface and is eventu­
ally burned off the outside by the Con­
tinual use of the tube and it becomes what 
is known as paralyzed or dead. \Vhen 
excessive voltage is appl ied to the fila­
nlent in the manner outlined above with 

By K B. HUMPHREY 

no plate voltage , the thorium which is 
st ill in the interior of the wire is driven 
to the surface where it again comes into 
use in the normal way. That is, it facili­
tates the emission of electrons when the 

Figure 1 

filament is h eated to the proper tempera­
ture. 

Sometimes a tube will not respon d to 
this treatment no matter bow often it is 
tried, and it has been customary to throw 
this kind of a t ube away as being beyond 
repair. The reading obtained on t he 
milliammeter will be found to be less 
after the reactivat ing process than it was 
before. \Vith the standard voltage ap­
p lied it is found that the filament c urrent 
is only .22 amperes instead of .25 amperes 
at 5 v olts as it should be. T his would 
seem to indica.te that t he filam ent was 
of higher resistance due to an increase in 
resistance of the wire itself or a decrease 
in the diameter of t he wire. 

How it Happened 

ONE experimenter who does a great 
deal of reactivating of tubes for his 

neighbors and friends had six tubes laying 
about his shop which were of this type. 
He hated to throw them away, and one 
day he happened to stick one of them in 
the test socket and the reading on the 
milliammeter read just about one-half 
mill 'with 7 volts on the filament. The 
telephone happened to ring at this in­
stant a nd he was called ,away for perhaps 
half an hour. \iVhen he returned the 
milliammeter showed a reading of 6 mills . 
This was extremely interesting, and after 
about two hours more the tube Was back 
to normal with a reading of 25 mills. 
The tube is working to-day in the inter­
mediate stage of a eight tube superhetro­
dyne. After this experience the other 
.t ubes were treated in the same manner, 
that is, 7 volts on the filament and 22:Y2 
volts on the plate and grid, and they all 
r esponded with a normal reading. No 
theory is given as to Why this happens or 
what t akes place. The current reading 
after this treat ment, comes back to nearly 
.25 a mperes a t 5 volts. It is sufficient to 
know the facts a nd a pply them practically 
to the ,reclamation of tubes which will not 
respond in any other way. Note: If a 
so called good tube were to be treated in 
this mann er it would b e paralyzed . 

, ..... , ... " ................................................. ': 

T~~. ~~~~h~:~I~e~ist~r~l 
c1e was submitted to Dr. J. H. 
Dellinger, physicist at Bureau 
of Standards at Washington 
for an opinion of the theory 
involved. 

Dr. Dellinger has the fol­
lowing to say regarding the 
experiments: 

!! I would not C3l'e to com­
ment for publication on these 
interesting experiments as I 
have not had experience with 
the method given. This is a 
subject on which additional 
knowledge and publication 
are quite desirable." 

H~re's your cue, radio fans, 
see If you can work out a 
reason. 

-The Editor. 

. ...... , .............. , .. ", ........................... ,., ..... -:, 
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How to Secure 

AMATEUR RADIO LICENSES 
I ntimate Details Are Disclosed 
For the Prospective Amateur 

I 
I I :-.l RA DI O cir cles the ter m "Ama­

teur" has been generally u sed, ap­
parently b y common con sen t , t o 

designate the operator o f a radio tra n s-

I mitter who owns j opera tes and e xperi­
ments wit h it f or h is p e rsona l amusemen t 
a nd fOf the purpose of increasing his 
general knowle dge of t he principles of 
radio communication. 

There. are several thou san d a ma t e u rs 
in the U niteq Sta t es an d a gradua lly 
increasing number in other coun tries . 
The total number in this count ry va ries 
from y ear to y ear and present indications 
a re that an appreciable number of the 
newcomers are coming from t he ranks of 
t he broadcast listener s. T he b roadcast 
fan w ho is always experimen t ing with 
new circuits, working out n ew ideas is 
e ndeavoring to m a ke n ew r ecord s of lo ng 
d istance reception, frequ ent ly fee ls an 
urge to venture in t o ne w fi elds and for 
such the change to a t ra n smittin g ama ­
teur is logica l and re la tive ly easy. H e 
may be, and often is, encouraged by an 
acqua intance who h as a trans mitter or 
he may be so d eeply i n te rested as n ot t o 
need outside encoura geme nt. Occasion­
a lly some ent husiastic per son will a t te mpt 
to conve r t a receiving set in to a tra n s­
mitter by t h e addit ion o f a few essen t ial 
part s and wi ll start t ransmitting without 
securing pro per licen ses for h is equip­
ment or for hi mself. 1n such an e\~e n t 
he quic kly e ncou nters trouble because 
t he radio communication la w states that 
it sha ll be u nlawfu l to operate appa ratu s 
for t he t r a n smission o f radiogra m s or 
signals unless a license shall ha v e been 
secu red from the Secretary of Commerce. 
T he sa me law a lso r equi res tha t the 
operato rs of tra n smitt ing stat ions m ust 
possess radio operator licen ses and states 
that s tat ion licenses may n ot be i ssued 
to persons who are not - citizen s of t h e 
United States. 

T he m or e careful ex perimenter will 
first acquain t himself wit h the r equire­
men ts of the law which makes libera l 
provisions for amateur radio stations . 
He then may a sk what he must do to 
become a licen sed amateur. Here is t he 

\Yritten Examinatio n 

THE prospective a mateur s hould for­
ward an application for licenses to 

t he Supervisor of R adio for the radio 
district in which h e resides. Such an 
application will b ring a letter of instru c­
tions fr om which t he applican t w ill learn 
t hat he must be capable of trans mitting 
a nd receiving in t he In ternat ional :Mor se 
telegraph code at t he rate of ten o r ~ore 

*u. s. R~dio Inspector. Chicago , Ill. 

By ROBERT E . EARLE* 

words per m inute and fur t her tha t h e 
must pass a written exa m inatio n covering 
the theory and pr actica l operat ion of 
the t ra n.smit te r a·nd r eceiver t o b e u sed. 
He wi ll a lso b e info rmed t ha t he should 
procu re a copy o f the R ad io Co mmunica­
t io n Laws a nd Regu lations of the U nit ed 
States fro m the Super intende nt of Pu blic 
Docume nts , Governme nt Printing O ffi ce, 
\ \'ash ington, D . C. This will be sent for 
fift een ce nts a nd re mit tance should be 

Our M ay num ber h as a good d eal 
of m atter intended for the pros­
p ective a m a t eur , and with this in 
v iew we a sked Mr. E ar le to out­
line the steps b y m eans of which 
the embryo amateur may get his 
gov ernmen t license with the mini­
mum of trouble and misunder­
standing. 

This art icle by M r. E arle in 
conjunct ion with that by Mr. 
Collins in the blueprint section o f 
t his issue, can b e considered a 
thorough exposition o f the a m a­
teur game, and should furnish in­
teresting and b en eficia l r eading for 
anyone desirous of enrolling in the 
ranks of the gent lemen wh o s ay 
it with dots a n d d ashes. 

- The E ditor. 

: ...... ... " .. "'"'"" " "' .. "" "" ' ... " ." ' ... ". '". ' " ..... 

made b y m oney o r der. The law and the 
regulat i~n s reiating to amateur oper­
ators and stations should be studied 
ca refully. 

The regulatio ns mentioned contain a 
copy of the ln ternational l\ Iorse code 
which is qu ite simi lar to the American 
l'. Iorse code used on the wire telegraph 
lines in this country. T he ability to 
receive anJ transmit in this code can be 
a t ta ined on ly by cont inued practice with 
a t elegraph key and a buzzer. Atten­
da nce of a radio code or the use of mechan­
ica l cod e transmitters or of ph c nograph 
records p repa red for that p u rpose will 
be hel pful. T he time requi red to master 
the code depen ds e ntire ly u pon the indi­
vidua l ; some will atta in t he desired speed 
in a few weeks wit h relative ease, others 
will find it m ore d i ffic ul t a nd a few wi ll 
fi n d the t a sk impossible. 

Good Radio Book 

I :\FOR1IATIO).i on th e theory of radio 
a nd on the opera ting c ha racteristics 

of tran smitter s, r eceivers and accessory 
apparatus m a y be obtained from a num­
ber of .good text books, i ncluding one 
written for the Unit ed S.ta tes Signal Corps 

and n o,,· p u blished a nd sold a t a reason­
a ble pr ice by t he Govern men t Print ing 
Office . t 

The \'acuum t u be transmitter is used 
in practically a ll amateur stat ion s today 
a ltho ugh there are other t ypes of radio 
transmi tters w hich m a y be u sed for radio 
communicat io n s uch a s s park , arc a n d 
high frequ ency a lternators. If the app li­
cant dops not a lready p ossess the knowl­
edg(', he soon lea rn s t hat becau se of inte r­
ference c:lused to radio r eception t he 
use o f sp ark t ra nsmitters b y amateurs 
is pract ically proh ibited a n d furt her t hat 
the operat ing c ha racteristi cs of a rcs a nd 
high freq ue ncy a lternators make t he m 
u n suitable for use o n t he shor t waye­
len gt hs a llotted fo r amateur o peratio n . 
The tube transmitter, however , meets 
amateur requiremen ts in a very satis­
factory man ner. 

:\s soon as the applicant is confident 
that he is qualified he s hould ma ke an 
appointment for a personal examinat ion 
for an amateur operator license at the 
office of the Supervisor of Radio or at 
other points in the radio d istrict where 
examinations are conducted at jntervals . 
If successful in the examination he is 
gmnted an amateur first grade operator 
license; if unsuccessful, he must wait for 
thrE'e months before he is eligible for re­
examination. If the applicant lives at a 
point remot e from the district head­
quartf'rs he may submit evidence of his 
qualifications to the Supervisor by mail 
and if the evidence is acceptable a pro­
yisional second grade operator license 
may be iS~llCd. Examinations are oc­
casionally given in the larger cities of 
the radio district and the holders of these 
pro\'i~iona l licenses must appear at them 
and secure the regular first grade license 
or surrender the proyisional operator 
and station licenses. H aying secured 
the license form the amateur must take 
an oath to prcserye the s ·:crecy of all 
radio messages which he may hear and 
then r('turn the license to the examin ing 
officer for signature. Unti l signed, the 
license is not valid. 

Descri be Transmit ter 

A PPLICATIO:--J for a r ad io station 
.. - licen se may be submitted to the 
Supervisor, usi ng specia l forms supplied 
for t hat purpose, a ft er t he operator 
license h as been issued o r at t he time the 
applicant qua li fies for it . T he trans­
mitt ing appa ra t us m u st be cescn bed in 
deta il a nd a very com plete diagram of 
t h e transmitte r a n d of t he antenna SYS-

(Please t u m to page 47) -

tThe Principles Underl}1:ng R ad io Communication. 
Radio Communication Pamphlet Number 40. Price 
$1.00. 
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eut/hen Radio W as Young 

B ROADCAST listeners of today 
settle down into the cushions of an 
upholstered chair and drowsily 

listen to a "de luxe" program from a 
thousand miles distance, e\'ery note 
being clear and distinct on an eight-tube 
super. They probably have heard in a n 
*Radio Engineer in Charge \YCA]_ 

A 

G 

01 d T~pe 

A-Ae.ri (\.1 

G-GroLinJ 
G-Goherer­
D-D€cl)herer 
R- Rete,,"! 

Pioneer Days oj the 
Art Held Much 1 nterest 
jor the General Public 

By J c. JENSEN' 

uninterest ing sort of way of such pioneers 
as Maxwell, Hertz, Marconi and De 
Forest, but h ave given little thought to 
them or to their work. They take the 
present dcyc lopmen t la rgely for granted 

G7F.W.-N. w.'V.-
1l.-16-11. 

Old timers in the game will immediately recognize the now unheard-of 
coherer and de-coherer. while the present broadcast listener will probably 
sneer at such an unwieldy method of reception. Nevertheless it formed the 
basis for reception of signals in the good old days before the audion and 

the quenched spark transmitter 

and ,vould be surprised if told that less 
than thirty years ago l\Iarconi was strug­
gling hard to send telegraphic signals three 

or four miles and that it is less than twenty ',J', 

years sinc~ DeForest patented the audion. . 
In those earlier days of experimenta­

tion the possibilities of radio-broadcast­
ing had not been thought of, the general 
line of development of the art being in the 
direction of navigation.. Consequently 

.m uch less was known about the new 
discoveries a t inla nd points than on the 
::;ea-board "and people in the interior 
."tates passed them by as of no conse­
quence to them. 

School Experiments 

DURI NG the yea rs of DeForest's [ 
- most important discoycries the writ-
er was in cha rge of the public school 
system of a western Nebraska town and 
taught the high-school sciences, mathe­
matics, and seyend other subjects for 
good measure. His interest in radio was 
ar~used by newspape r articles, some of 
them greatly exaggerated reports , and by 
a local t elegrapher who ,va6 fond of ex­
perimenting with electricity. A bull­
!Iog spark coil, a Lattery of dry cells a nd 
a couple of home-made Leyden jars 
formed the nucleus for the building o f a 
small transmitting set. A fte l' repeated 
trials a coherer syste m s imiklr to that 
shown in Fig. 1 was set up and respon ses 
obtained from one table to another. 
Separate t ables Wl're Wised bem use peo­
ple were skept ica l in those days and 
100ked for concea1ed wires from trans­
mitter to responder. 

In a period so soon after t he Spanish­
American ' Val', it was natura l to think 
of radio in conncct ion with military 
activ ities. A favorit e experiment was to 
use the cohen:r and r elay to close a cir· 
cuit t hrough a fine wire pl<,l.ced in a bomb 
so as to explode the po\\rder when a bat­
t ery current heated the wire. Another 
was to use the same relay d eyicc to start 
a motor which in turn opera tecl ot her 
machine ry. 

Curiosity Aroused 

SUCH demonstrations became a regular 
feature of the hig h·school physics 

work and were also ma de in connection 
,,-i th the Nebraska State Fair at Lincoln 
in 1906, The genera l public ha d read so 
much about s ignaling across the Atlantic 
1vithout wires t hat its curiosity had 
become arou~ed a nd people were willing 
to pay to hear a discussion of the new 
invention ju st as t hey had p;Jid to see a 
demonstration of the telephone un~ tlte 
phonograph " some years Lefore. In 

(Plea-se turn to page 46) 



IW~~~~~MP;otect Inventi~~~'Whil~ 
Making Experiments 

This Story May Help You 
Over the Rocky Ground of 
Protection of Your Ideas 

M ANY years ago the Patent Office 
of the United States maintained a 
"ea"veat Department" especially 

for the purpose of offering protection to 
inventors who had experimental work to 
perform on ideas or inventions which were 
not fully perfected. By the pay ment of a 
small fee the drawing and a description of 
a n invention could be deposited in the 
Patent Office, whereby the inventors who 
did not deem it advisable to file applica­
tions for patents might protect their ideas 
without the necess ity of maintaining 
secrecy of the characters or s tructures of 
the inventions. In a way the "Caveat 
Department" proved beneficial b ecause 
inventors felt justified in taking con­
~ iderabJe time to reduce new ideas to 
practical forms after the caveats were 
flIed and before filin g the applications for 
patents. 

HowEver, this department is no longer 
a part of the Patent Office and inventor::; 
must seek other practical methods of 
protecting their ideas against unscru­
pulous persons when secrecy of the in­
ventions cannot be mailltainen, or when 
it is desirable to establish a date of 
priority. 

A very important thing for a ll inventors 
to know is that the ownership of a United 
States patent does not a lways d epend 
upon who first fil es an applica tion for 
the patent. ]n some of the forei gn coun­
tries the first person to get an applicat ion 
in the Patent Office is given the patent, 
but this is not the case in this country. 
The United States pat ent laws were for ­
mulated 'with the idea of awarding a 
patent to the first inventor of a neW thing. 

File Application 

OF course, there a re many impor tan t 
reasons why an inventor should fil e 

a n applica ' ion for a pa tent as soon as 
the invlntion is sufficiently perfected so 
t hat it will operate successfully and prac­
tical ly. 

A very fine example o f this is given b y 
t he outcome of the recent liga tion between 
M r. Armstrong and Mr. DeForest, re­
lative to the ownership of the rcgenera­
tin patent. Mr. Armstrong perfecteu 
this invention in 1912, but h e did not fil e 
a n application for a patent until 1913. 
It is generally conceded that the con­
trove rsy may have been settled with more 
points in his favor had h e filed a n applica­
tion immediately after he completed the 
invention. His excuse for not doing so 
was that he had no money, but such an 
excuse is insufficient. 

In a dispute between two or more in-

By LEO T. PARKER 

ventors as to who sh a ll be awarded a 
patent, priority of invc ntion, th a t is: who 
con ce i ve d or thought o f it first, is very 
important. To actually ma k e the in ven­
tion in its operative form is a grea t deal 
more important, however, than merely 
inve nt ing it and makin g the n ecessary 
drawings and the n h aving them sig ned 
and witnessed, as is customaril y done by 
many i nvc ntors. 

Finish the ',",ork 

1-'H E RE is no protect ion in s imply 
h aving drawings signed ann witnessed, 

a nd then depositing them into a pigeon 
hole without proceeding to patent the 
invention, but with the intentions of 
using them to obtain a pate nt on ly after 
som e other inventor h as invented and 
marketed t he sa m e thing. 

To rece ive the best consideration fro 111 

th e Patent Office in late r li tigation, as to 
who d eserves a patent, between two o. 

-more persons who cla im t he same invcn­
t ion, a n inventor should in troduce e'Vi­
dence to prove that he h as proceeded 
diligently a ncl honestly from the time he 
conceived t h e invent io n w ith t he inten­
tions o f perfecting and patenting it. Un­
less h e is ab le to prove this b('yond a 
reasonable doubt h e will experien ce some 
diffi cult y in obtaining a patent, even 
t hough he actually conceh'ed the im'e n­
tion a nd made sketches a nd drawings of 
it pre\· iou sly to t he date on whk h a 
diligent in ventor filed an application for 
the patent . 

Due to the ch a racter of radio invcnt ions 
it is apparent that considerable and ex­
tended exper im ents oft en are necessary 
fo r the inven tor to dctermine the l1lc.st 
pract ical form in which to make the in­
vention. This is true because the actual 
effect of radio inventio ns can not genera lly 
be kno>vn by merely visualizing the ap­
pa ra tus, as is possible with mechanical 
appliances. This is esp{:cially true of 
the a\'erage radio experimenter who is 
unfamilia r with the scientifi c principles 
of r adio. In a way this is in the favor of 
radio a ppa rat us inve ntors, because there 
is a logical excuse for a n unusual delay in 
filing an application for a patent a fter a n 
invention is discovered. This statement 
is based on the outcome of a past patent 
litiga tion of considera ble importance rel­
ative to the cxte nded use of a new pave­
ment before an application for a pat ent 
,vas filed. The law is, that no patent can 
b e obtained on an inve ntion which has 

been in public usc for more than two 
years. Th e inventor of the pavement in 
quest ion was uncerta in whether t he 
product would g iye good service over a 
a long period of time, a nd so he laid a 
pavement on a public street. After t h e 
pavement h a d bee n there fo r six years 
a nd had proved satisfactory, h e applied 
for a nd obtained t he patent. In t he later 
Court li tiga tion, in wh ich th e val idity of 
the pate nt was questioned, it was decided 
that t he patent was va lid, although the 
invention had b een in public use for six 
years prior to the filing of a patent ap­
plicat ion, or more than four years longer 
than the law allows. 

The reason for this decision is that two 
years public use of a pavement would in 
no manner give reliable information 
whether or not the paveme nt was prac­
tica l, b ecau se a pavement that will not 
give at least six years satisfactory service 
wi ll not justify the expense of laying it. 
So, therefore, a longer period of experi ­
mentation is required and permitted for 
certai n kinds of inyentions or apparatus, 
than for others. Of course, the inventor 
of this pavement was taking a great risk 
of losing his patent righ ts by not follow­
ing the word of the law, but the decision 
of the Court which considered this case 
establishes a precedent of the correctness 
of this reasoning. 

Certain Rules 

T H ERE arc, however, certain rules by 
which radio expe rimenters may b~ 

governed to secu re for themselves the 
best protection that is possible to have 
while experime nting with inventions in 
view of obtaining patents on them . 

A good plan is to make detail sketches 
of the invention, from which any peI:'son 
who is familiar with the art of radio may 
be able to understand and bui ld the ap­
paratus or c ircuit. These sketches s hould 
be made with ink on good substa ntial 
paper or card-board. On the same sheet, 
a complete description of the inve ntion 
should be plainly written. The descrip­
tive matte r should refer to the various 
parts of the invention by numbers written 
on the corresponcLing parts in the drawing. 
Not only shoul d the sketches and the 
written description be on a single sheet 
of paper, but it is best to ha\"e all of the 
matter on one side of the sheet. If any 
mistakes are made which require e rasing, 
notat ions of explanations shou ld be 
entcred at the bottom of t h e shee t. 

After the descriptive matter, the 
in n ntor should proceed to expla in , 

(Please turn to page 48) 



20 RADIO AGE for May, 1926 The Jlagazine of tlze Holtr 

Useful Hints For Your Harmonic 
Experiments 
Interesting Work Can 
Be Done By Broadcast 
Listener With Simple Set 

H AR::>.10.:\ ICS in oscillating radio 
ci rcuits are some of the most in­
teresting and useful phenonlena 

which occur in circuits commonly a,-ail ­
able to the experimenter. Harmonics 
which are sometimes present in the tra ns­
mitting circuits of broadcasting and other 
stations may, h oweve r, cause objection ­
able in terference. 

But it is not the purpose oj this article 
to consider that phase of the subject. In­
stead I \,-ant to discuss some useful and 
instrucri\"e appl ications of harmonics. For 
those expe rimenters who ha ' "C attempted 
a study of h armonics and met \\-ith in­
differe~t success, let me say th3t I bclie,"c 
that this is largely due to the lack of a 
good background of the subject and that 
this article will help them to get straight ~ 

ened out. 

Harmonics Defined 

1:\ THE first place, what is a harmonic? 
It is a frequ ency or wa\-elength which 

is exactly two , three, four times, etc., the 
fundamental frequency or e:-.:actly 72, ;1, 
~:i, etc., the fund amental \\-a\-elengt h of 
an oscillating circuit. .-\11 oscillating cir~ 
cu its produce harmonics unless such cir­
cuits ha\-e been expre5~ly de~igned to 
suppress them. The o:::-illating circuit 
may be a regenerative receh-ing set, a 
.. Hartley" circuit ("generator", "oscilla­
tor" or "dri\-er") or any kind of receiving 
set which can be adjusted to oscillate. 

Let us briefly discllss this relationship 
of harmonics. Suppo:,.e we ha,-e a cir­
cuit ,,-hich is oscillating at a frequency 
of 1.'00 kilocycles per second,-a Wave­
length of very nearly 1110 meters. This 

By KIRK B. MORCROSS 

is the ';fundamental" frequency ; it is 
also c a lled the "first harmonic." The 
"second h a rmonic" is 3000 kilocycle!'; or 
100 meters, the "third harmonic" is 
4500 kilocycles or 66.7 meters, etc. 
Some persons think it a little confusing 
to call the fundamenta l the "first har­
IHonic_" This is the hest plan, howe,-er, 
fur when we speak of other harmonics as 
for example the "sixth ," we know im­
mediately that it is six times the funda­
menta l frequency or one-sixth the fun­
damental wayelength. 

Their Relationship 

BEFORE reading further in this dis­
cussion, r~member the two importan t 

pri nciples suggested above. First, the 
harlllonil'"s in allY circuit have the rela­
tionship of whole numbers (o r simple 
fractiolls,-whole numbers as denomina-: 
tors) to the fundamenta l frequency (or 
wa,-elcngth). Right here it may be well 
to state al::;o that no oscillator can gen­
erally be e:\.pected to produce a fre ­
quency lo •• .'er than the fundamental or a 
wa,-elength longer than the fundamental. 
This may seem too obyious to require 
comment yet some experimenters do 
ha,-e an idea that such is the case. 
St"cond, remember the definit ion for the 
number of the harmonic; for example,­
the fifth harmonic is fi,-e times the 
fundamental frequency (one-fifth the 
fumtamental wan'length); the first har­
mflnic is the fundam~ntal. 

In passing, let us note that an oscil­
lating circu it has, theoret ically, any 
number of harmonics although for the 
lllO:;t general type of ('xperiments the 

Figure :2 

fifth narmonic represents roughly the 
highest which is con,-enient to use . 

_-\s a basis for a good working knowl­
e dge of harmonics, some interesting 
experiments may be performed with an 
oscillator and a simple receiving set. 
These experiments sho,,,,' how to detect 
harmonics from the local broadcasting 
stat ion (or show that such harmonics do 
not exist ), how to detect harmonics in 
the oscillator, and how to simultaneously 
detect harmonics in the broadcasting 
station and the oscillator. 

Local Broadcaster 

B y 10,cal broadcasting station is meant 
one within two or three miles. 

If you are situated at a greater distance 
than this from the nearest station, then 
the first and third of these experiments 
may not be so easy of acco mplishment. 
This is due to the fact that the station 
harmonics are n ot Yery strong. In case 
the broadcasting station uses some 
scheme for s uppressing harmonics then 
you will probably not be able to detect 
them at all. Howeyer in the case of the 
a'-erage broadcasting station your chances 
should be pretty good for detecting 
some h armonics although such harmonics 
migh t ne'-er be not iced under ordinary 
conditions. 

The apparatlls for the first of these 
experiments comprises an oscillator or 
"dri,-er" which ca n be tuned to higher 
frequencies (sho rter wayes) than the 
local broadcasting station and a simple 
non-oscillating recei"ing set capable of 
tuning in the local station (a crystal set 
is excellent). The same apparatus is 
IIsed in the second experiment except 
t hat the frequency range of the oscillator 
should include considerably IO~i)er fre ­
qlJ('ncies (longer wa\'e len gths) than the 
frequency of the local statio n. For the 
third experiment,-to secure most yaried 
resu lts,-the oscillator should haye a 
frequency r ange extending well beyond 
the local station frequ ency, in both 
direction~. In case of necessity. a 
:-:;econd receh-ing set which can be made 
to osc illate rna" be suhst ituted for the 
()~cillator. Thi~ equipment is shown in 
the photograph, Fig. I, on page 21. 

First Experiment 

N o \\. for the first experiment. Sup­
pose that your loca l sta tion is 

oPNating on 960 kilocycles (312 meters). 
t!his wan:Jength, while in the heart 
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Fi gu re 1. Receivir:g set on the left and the oscillator on the right. 

o f the broadcas t band, is at the writing 
of this article , not assigned to any broad­
casting station; hence it is a safe one to 
choose in speaking of radiated har­
monics!) Connect the simple receiving 
set to the antenna and tune it to th e 
station . P lace the oscillator close to 
the receiving set and adjust the oscillator 
condenser very carefully until a beat 
note is heard in the phones conne,cted 
to the reeeh-ing set. (If another receiving 
set is used in place of this oscillator, it is 
not connected to the a ntenna. J n thi s 
role the receiving set will sometimes giye 
better results by connecting a small 
ya riable condenser ac ross its antenn a 
and ground binding posts to represent 
t he antenna capacity). 

Note the setting on the dial of the 
oscillator which gives "zero beat" then 
reduce this setting to obta in oth er 
"zero beats." It is very probable that 
you can obtain several zero beats in 
this manner, representin g the second, 
third, etc., harmonics of the broad­
casting station and it is not necessary 
that the receiving set be tuned t o t hese 
harmonics of that station. The writer 
has detected as high as the seventh 
harmonic in this manner, using a cryst a l 
receiving set and making a ll adjustments 
on the oscillator (receiving set le ft 
tuned to the fundament a l frequency of 
the broadcasting station ), .A graphical 
representation of this expe riment appears 
as shown in Fig. 2 on page 20. 

Get Proper Coupling 

Success in this experiment and indeed 
in the other experiments a s well, depends 
to a great extent upon proper coupling 
between the oscillator and the receiving 
set, upon the reduction of capacity 
between the obsen.Ter and the oscillator 
a nd a very slow rotation of the oscillator 
condenser dial. "Proper coupling" is 
dete rmined by varying the distance 
between the oscillator and +the receiving 
set until best results are obtained. A 
yery simple and effectiye means of 
practically eliminating body capacity 

effect and obtaining a delica te adjust­
ment of the oscillator condenser is to 
attach a light s t rip of wood to the con­
denser knob . This may be done with 
sealin g wax. 

1£ you ha\-e good success with this 
expe riment, you will probably find that 
some of the bea t s a re considerably 
stron ger tha n o.thers. The weaker beats 
are formed betwee n h a rmonics of the 
broa dcasting station and harmonics of 
the local oscillator and wi ll be considered 
in the third experiment. I\ote the 
settings of the condenser dia l on the 
oscillator giving th e stronger beats. 
If this condenser h as semi-circular plates 
the n these stttings will have a certain 
relat ionship which can be readily deter­
mined and which assi:.ts in telling what 
ha rmonic has been obtained, thus fur­
nishing calibration points on the oscil­
lator. For example, suppose that zero 
beats are obtained with the following 
settings of the oscillator condenser: 
90; 40; 22.5: 14.4 (remember we are 
ignoring t he fa inter beats for the present). 
Let us p lace these numbers in Table I 
as follows: 

shown mathematically tha t these num­
bers or r a tios a Jwa}'s occur between 
successive dial settin gs when the dial 
settings give frequencies corresponding 
to the second, third, fourth and fifth 
h armonics. (The dia l sett in gs them­
seh'es need not of course be the actual 
numerical ,·alues giyen in the table). 
" ·e can now fill in the h a rmonic designa­
tions in the second column of the table. 
The frequencies and wa\'elengths in the 
third and fourth columns are then 
determined by taking two times, three 
times (etc.) the fundamenta l frequency, 
or one-half, one-third (etc.) the fund­
amental wavelength. 

Law of R atios 

BEFORE considering the other two 
experimen ts let us pause a momen t 

for an e:-.:planation of 'liJhy the ratios 
gi\'en abo\'e occur between dial settings 
of the oscillator. An understanding of 
this is of assistance in performing these 
experiments with harmonics. 

The operation of the oscillator obeys 
the law of any tuned radio circu it that 

TABLE I 
Table for the Fi rst Experiment L"sing Harmonics of the Broadcasting Station 

(Fundamental of Broadcasting Station 960 Kiloc\'cles or 312 ::\Ieters) 

Setti ng of Dial o n I 
Oscillator Con­

denser 

90 
.JO 
22 .5 
I·U 

i\ umber of Har­
monic of Broad­
cast ing Station 

[2nd] 
[3ed] 
[.jth] 
[5th] 

For the present, imagine that t he num­
bers in brackets a re b lank spaces (since 
at this mome nt we have not determined 
these va lues). In the first col umn, 
dh·ide each dial setting by the one 
below it, obtaining these values: 2.25; 
1.78; 1.56 (or in actual practice, appro:J.·­
imately these numbers. ) It can be 

Harmonic of Broadcasting Station 
and Fundamental of Oscillator 

Frequency in 
Kilocycles 

[1920] 
[1880] 
(3840] 
(.j800] 

"ra\-eiength 
in Meters 

(156] 
[10 1] 

[i8] 
(62A] 

a c ha nge in capacity causes a related 
cha nge in wavelength. The oscillator 
condense r being equipped with semi­
circu la r plates, the settings of its dial 
may be considered to arbitrarily repre­
sen t units of capacity. If the dial 
setting (or capacity) is reduced to one­
fourth of a gh'en value the '\Taveiength 
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T.~BLE II 
T able for the Seconu Exper iment Csin g H a r monics of the Loca l Oscillator 

~Fu n da mcnta l of Broadcasting Station, 960 KiIOt.,yc!cs or 311 :.\Iete r5 ) 

Setti ng of Dial on ~lll1lber of H a r -
Osci llato r Con- mon ic of Local 

den"er Oscillator 

15 2nd N '!' 
.l3.7S 3rd ;:;i 60 4th 
9,1 ,8 5th 

of lhe circuit is reduced one-h a lf. In 
other words, square the change in waye­
length to get the change in dia l setting:. 
~\OW this change in wa nlengt h is 
represen ted by t he fa tio het·,\ een the 
n\-o wun: lcng ths under t"O!l~idcration as 

156 '( ' \' fo r example. 104 ( =1.S ). Sqllanng, l.J ,. 

= 2.25. This result is eclt!:~1 to the (hange 
90 , 

in dial sett ings, 40' y,itne the ul.d ~t!t~ 

t ings of 90 a nd .+0 gi\-e, re::,pc'cti, -e ly, 
t he waye lf' ngths of 156 and 10'+. 

Fl.nJament:d of Local Oscilbtor 

I 
Freq12er.cy i!l \\'a yelength 

.K ilocycles in :d eters 

4~0 

i 
614-

32Q 936 
2-40 1148 
192 15 60 

Second Experiment 

'rH£ second experiment (as pre"iously 
su ggested) utilizes harmonics f rora 

the o,-c illator which beat \,-it h the 
fundan 'c nta l of the b roadcasting sta· 
tion. If you h3\'e studied the preceding 
dcscrii1tiotl you should haye no difficulty 
in performing this exper iment. Here 
the o~c iH ator is adjll~tld to l onger \\"aYe~ 
lengths than the \\' a , -e IEngth of t he 
broadcasting stat ion tllned in o n the 
rece i\'ing l:'et a nd i t mar be necessary 

TJ, e Jlagaoille oj the Holtr 

A loud beat j,:; obtained trom a certa in 
se tting on the dial of the oscillator con ~ 
de nse r ,-iet us say is in order to make a 
direc t refe re nce to the table (a bove l. 
Another zero beat is obtained at 33.75. 
Suppose we do not kno,," '~'hich har­
monics of the osc1llato r these dial set~ 
tings repre..s~nt. Oil-ide one by the 

,,:d . , :,! 

other: ~ = 2.15. This result (ratio 

between dia l sett ings) at once indicatc3 
the second and third harmonics as 
preyioll:;ly exp lai ned . 

Oscillator Harmonics 

1:\ this ~econrl experiment the har~ 
m on ics of the oscillator are utilized 

a nti l:'i nce the :>.e harmonics produce zero 
beat \,-it h the fundamental of the broad­
castin'g sta tion, each ne'" harmonic 
from the oscillator represents another 
:!djustment . This harmonic alwavs 
equals th e freque ncy o r w a yelength 'of 
the broadca:;ting station. For example, 
take frolll the table the fund ame ntal 
wo1' C'lenb"th of 936 meters giyen by a 
c(rl<lin arljil:,tm< nt of the oscillator. 

T a ke any other two wa,-e1engths in 
the tahle abo \-e, ~ay 10.+ an d 62..+. 

T.\BLE III 

10~ 
Diyiue o ne by the other , 62 . .+=1. 66 7 

(1.66 'i )! = 2. i ~. The r<Hio of conde n::.er 
Jiai sett in gs giying the~e two w;,,'e-

40 
le ngths is 1.+.-1 =1 .78. 

These principles 'It once suggest a 
definite use. Sl.lppo~e, fo r example , that 
in performing: the first e:-..per illle nt you 
haye diffi culty in locating the o~cillator 
dial setti ng which prod~l('es a t)pat with 
the fifth h tlrmonic of the hroadca:;ting 
station. Divide the fOHrt h ha rmonic hy 

7S 
the fifth: 62.-1 =1.25. ~qllare the re-

:,iult: ( 1.25 )~ = 1.56 (t he nlt io between 
required dia l setting::. of the o~cillator 

for wandengths of i 8 a nd 62.'+ meter~) . 
In making the e xpniment tht.: d ia l 
~e tting for the fuurth harmonic ',-as 
found to be 22.5. The fiith harmonic 
will therefore be found at a dia l :-oett ing 

22.5 
of l..i 6 ~ 1~,~, 

If you are Yery :-;ucct:5::.ful in this first 
experime nt, then you may \\·i::.h to try 
for higher harmonics from the local 
broadcasting station. For this purpose 
you may substitute a sma ller coi l in the 
osci llator circuit il nd identi f\' t h e~e 
higher harmonics by further application 
of the principles jll~t giycn . 

Table for th e Third Experiment l 'sir:g H armonic:':; of the Broadcasting Station 
a nd the Oscillator 

t Fund a m e ntal of Bod t' Station 960 Kil ocycles or 312 Meters) r a cas In g 

L . 
~{'It lllg of :\u mber of I Charact e r of 

Oia t on Ha rmo nic of 
Oscillator of I3road~ Beat 
Condenser ca!"t ing .:\'ote 

Station 

1~,~ 5th Loud 
{5 ;, 6] 5th Faint 

to ~ubstitu t(' a ('oi l of m ore turn s in 
the o!'cillator c ircuit . Al so the phones 
~ hou l d be connected in th; p late circuit 
of the o:,cillator. This second experi­
ment has a wider applica tion beca use 
on ly t h e fundamental of the broad· 
Glsting stat ion is u ti lized and this sta~ 

tion may be s(:,-era l h undred mil~s 3 W3)'. 

In this case it i::i of course necessary to 
u,::;(' a sen~itiYe receiyi ng set. ,-\ schematic 
representat ion of this experim ent a p· 
pea rs in Fig. 3, page 21. 

.-\ tab le for th is second experiment 
prepa red along th(· same lines as the on e 
for the fir st expe riment appea rs in 
T able II. 

I t s hould not be necessary to giye a 
dl'tailcd discu:i>sion of the t ab le s ince th e 
data follo\\'s the same laws prey jou sly 
(!i:',cus:"ed. One e>:all1ple should ~ uffi ce. 

Fundamental of Loca l 
Number of Oscillator 
Harmon ic 

Frequency " -2Yelength of Local 
in in Oscillator 

Kilocycles :\fete rs 

4800 62.~ Fundamentall 
[UOOJ [124.8J 2nd 

Th e thinl h a rmonic of t h is fundamental 
\\,(\\,e length is utilized to produce zero 
bea t with the broadcasting stat ion as 
shown in the second colu m n of the table. 

, h' d 1 "h f 935 ThiS t Ir larmonlC I S, t e re ore, -:3 
=31 2 meters. Study the table and the 
diagram until this point is clear; its 
proper understanding is necessary for 
the next experiment. 

Figure 3 

\re \rill no \\· consider the thi rd expe ri­
ment. This utilizes harmonics from 
bot h the osc ill ator a nd the broadcasting 
sta tion and you should ha \'e no difficult y 
in obtaining heat notes regardless of 
w het her the oscillator is a djusted to 
higher or lower frequencies than the 
broadcasting stat ion. The on ly rea l 
diffi culty in this experiment will be to 
d etermine which harmonics a re being 
utilized. In this experiment you sh ou ld 
couple the oscillator more closely to the 
r el"t: i\'ing set since the b eat notes required 
are \\· ea ker than heretofore. Anv loud 
heats which may be produced ~s you 
ad ju st the oSj: illator are caused by a 
fundamenta l \\'aYeleng th from either the 
I)sc illator or the broadcasting station 
.wd hayc probably been noted in the 
fir"t o r second experiment. However the 
<lial set tings gidng these beats should 
IJe recorded so that you may use this 
informatiun -as a mea n s of determinin g 
the frequ ency adjustment of the osciI· 
btor gi" ing the fainter beats. This 

(Plea se (I/TIt to page 51) 
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Building the 

Counterphase Six 

R EQUIREl\ IEXTS which presentciay 
broadcasting imposes upon a desir­
able set are such that good design in a 

radio receiver makes it absolutely necessary 
to obtain a balance between several factors 
,,-hich inheren tly tend to offset each other ; 
these factors are selecti\;ty , sensitiYity, 
clarity, and in a multi-tube set, oscillation 
control. 

The six-tube set which I a m about to 
describe shows eyicience of Yery successful 
efforts in its design in reta ining a good mea­
sure of each of the desirable features men-
tioned. 

The tremendous amount of effort ·which 
has been made during the past fe,," years to 
improye radio apparatus h as practicaII:,>­
standardized several of the important ele­
ments of broadcast receiYers, such as the 
type of tubes, the nature of the audio ampli­
fier and the method of interstage coupling. 
There is very li ttle room for impro\-ement 
along these lines, until something radically 
new is deyeloped, of which there seems t o be 
little prospect in the immediate future. 

The operating characteristic of the pres­
ent day receiYer, assuming of course that 
the standard parts are of good design , are 
almost entireh' determined by the efficiency 
of the radio fr~quency transf~rmers and the 
method of oscillation control. 

A discussion of the nature of obtaining a 

By RAY G. PIETY 

good bala nce bet ween t he factors ment ioned 
in the preceding paragraphs will , no doubt 
be of interest to e\"ery radio fan. I n figure 
1 is shown a schemat ic diagra m of the coup­
ling transformer. An a na lysis of the act ion 
of t hi s t ra nsformer will show there are fo ur 
yari a ble facto rs \yhich determ ine its effi­
ciency when considered separately from t he 
actual circ ui t itself. These factors a re first, 
t he ya lue of the it/dllclallce in t he second­
ary . Secon d , the resistance of the second­
a ry . Third, the mutual illdl/("lallce between 
the prima ry and secondary a nd fo urt h ;t he 
yalue of the imluctance in the primary. 

Effects on Operation 

TR.-\C IXG the",e factors one a t a time, 
- we will see just what effect each one of 

them has on t he opera ting characteristic of 
the t ransformer. First, t he higher the va lue 
of the inducta nce in t he seconda ry circuit 
of the t ra nsformer, the higher the y alue of 
the "Voltage impressed u pon the grid of the 
tube \Yill be. Therefore, it is best to select 
a ' "a lue of inducta nce ,,-hich \\"ill be as high 
as possible, yet still permit reception from 
200 to 550 meters. 

Second, the e ffect of the resistance of the 
secondary circuit is to red uce the Yoltage 
generated across the inductance and also 
to decrease the selectiyity. To state it in 
mathematical terms, the-ma ximum a mplifi ~ 

cation obtainab le from t he transformcl" is 

dependent upon the ratio of A. where 

"L" represents the secondary inductance 
a nd" R" is .esistance. The select i\-ity is de­
pendent upon the ratio of L/Rdirectlr. It 
can be seen that for amplification, the yalue 
of resistance is nGt as important as that of 
the inductance but for selectiyity the ya lue 
of the inductance is of equal importance 
with that of the resistance. 

Third, the mutal inductance between the 
primary a nd secondary determines the 
a mount of energy which will be transferred 
from the primary circuit to the secondary 
circuit and thus carried on through the 
receiying set. The correct yalue of th is 
mutua l inductance in order to obtain a maxi­
mum energy transfer is dependent u pon a 
rather complicateu formula which causes 
it to Yary with the frequency, the induc­
tance a nd resistance of the secondary and 
a lso the plate resistance of the tube with 
which t he transformer is to be used. Ho,y­
eyer, su ffice to say the b est value of mutual 
inductance necessary to giye maximum 
a mpli fica tion is compa rat ively h igh a nd is 
not b eing ,used to the " Titer's knowledge in 
a ny t ype of tra nsfor mer on the market a t 
present, due to the fact the energy tra nsfer 
effects the selectiyit y of the set ca using it 
to approach at maxi m um a select i,"ity one-
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h alf o f that of the secondary considered 
a lone. A high va lue of mutual inductance 
a lso t en ds to make it very difficult to sta­
bilize the receive r. 

Inductance Value Low 

l'HE fourth factor, the primary ind uc-
t a nce, is not nearly as important as the 

first t hree. I t is necessary, however, to keep 
t he inductance in t he prima ry to as Iowa 
,-a iue as will pe rmit the obtaining of a 
mutual inductance high enough to give 
good amplifica tion. 1t is best to use a low 
yaluc of ind uc tance in t he primary as the 
tende ncy to osc illa t e is not a s pronounced 
as it " 'ould be if a larger inductance with 
t he same mutual were used . 

The se lectivity of the set is large ly ob­
to.l ined through p roper design of the second­
a ry. T he resistance WaS reduced by proper 
choice of t he constants of construction to a 
,"ery low value for a toroida l type of coil. 
This t ype o f coil is used in order to eliminate 
to a great exten t the di sad vantages a rising 
from induct i\-e coupling between st ages in an 
R. F. amplifi<;r . By the use of three stages of 
tu ned radio freque ncy. the combined selec­
ti vity to a point which permits t he use of a 
high energy t ra nsfer betlvcen primary and 
~econdary without reduci ng t he selectivity 
of t he set to a point where st rong local sta ­
tions ' .... au ld interfere wi th the weak and 
distant stat ions. prm'ided the frequency 
rat io, i.e., the ra tio of the frequency of t he 
i nterfe rri ng s ta tion to the freq uency of the 
!'itation desired \\'as of a reasonable value. 
Three stages of r adio freq uency a mplifica ­
t ion a re made possible by t he system of 
ne utralization e mployed. This consists 
mainly in coupling a th ird coil to the p ri­
mary of the t ra nsfor mer into which is in­
duced a re versed pote ntia l " 'hich is con­
nected t hrough a sma ll conde mer back to 
t he grid and t here opposes t he ret roac ti ve 
action of the primary t h rough t he t ube it self . 
. -\ \'a riab le resistance is placed in ser ies wit h 
the .. B" battery supply to the rad io fre­
quency a mplifier in the complete set, which 
completes the operator's con t rol of t he 
d rcuit 's te ndency to osc illate . 

Method of Co ntrol 

T HI S c:ontroJ permits t he operator to hold 
- his set continuously a t the poin t of 

greatest a mpli ficat ion, i.e., the point of oscil­
lat ion O\ 'c r the entire range of tuning. 

This completes the <l nalysis of the major 
points of the design of t his receiver ; a i­
I bongh not in detail a nd com plete , it wi ll 
gi,-e the reader some idea a s to just why 
~uch sat isfactory res\!I ts ha ve bee n obta ined 
,\'ith this circuit. Since the rest of the cir­
cui t is of st a ndard construction, it is hardly 
neces:.ary to di scuss it in a n a rt id e of this 
type. 

T he wiring diagram a nd baseboa rd lay­
out sImw n w ill giye the reader a clea r idea of 
t he meth od of co nstruct ion. 

I n struction Dat a rrH E Pictor ia l v iew of t he set is shown 
in Figure 2. 

T he base boa rd should be of dry wood, 
~h e l1 ac ked or \"a rni shcd on \vhich a ll the 
appa ratus except the toroid sh ou ld be 
mou nted as s hown a nd scre wed in place. 
T h e t ord lls should be m ounted last in 
orde r to p re \ ·c nt. injury. Proceed with 
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, ... -iring as per the diagram, making sure 
t hat all connections are properly made. 
Do not attempt to crowd the set into a 
::; mall cabinet, as this 'will invariabl y cause 
difficulties, which are of an irregular 
nature and difficult to trace to their 

Recheck " ' iring 

AFTER completing the wiring of the 
set, the next step is to test it to make 

sure that all connections have been prop­
erly made. Carefully tface out the "A" 
battery circuit in order to make sure that 
it is not crossed with t he "B" battery 
circuit. Then place the tubes in socket 
a nd conncct batteries a nd antenna a n d 
tune in a station. 

The antenna should be a single strand 
o f wire placed in as high a position as 
possible about 20 to 'i 5 feet long. The 
length is more or less d ependent u pon the 
amount of interference and your proxim­
ity to local stations. Make sure that all 
controls operate properly; the volume con­
trol should reduce the signal strength and 
the condensers tune sharply on the incom­
ing signal. Then proceed with the adjust­
ment of the mikro mike condensers. First 
disconnect the antenna and remove the 
first t\'"'O R .F. tubes, leaying the tube 
ahead of the detector in the rad io fre­
quency amplifier alone. Then with a wood 
screwdriver made b y sharpening a sui table 
wooden road, slowl y turn the mikro mike 
con denser from minimum ·value to maxi­
mum, a t the same time keep t he tuning con­
denser of No.1 at a setting of about ten 
and slowly rotate the trimmer back and 
forth. This trimmer \yill cause a click to 
be heard in the receiving set which in­
dicates that the receiYer is oscillating. 
Rotate the mikro mike until no clicks 
can be obtained on any portion of the dial 
on the single stage of radio amplification. 
In adjusting the next tube, proceed in the 
same manner, rotating dbls I\ o. 1 and 
No.2 until clicks are heard and setting 
the mikro mike condenser to such a point 
that clicks are heard at the minimum 
position possible on the t uning controls. 

0: .~~ r~l 

Tune Properly 

PROBABL Y the most important factor 
in determining the results which "'ill 

1?e obtained with a good receiving set 
when properly equipped is the ability of 
the opera tor to tune properly. 

The two dial control of th is receiver 
makes it relatively easy to operate. 
However, it would be well to consider 
the followin g points very carefully . 

The rea r trimmers on the tandem con­
densers shou ld be so set that upo,n tuning 
in a relatively weak signal the m aximum 
volume is obta ined when the front trim­
mer is ha lf in. This adjustment is made 
by first tuning in a relath-ely weak signal, 
then by slowly turning the fr on t trimmer 
on one of the condensers a n d at the same 
time rotating the main contro l back and 
forth across the station, the point of best 
\'olume can easily b e determined. Rotate 
the r ea r trimmer condensers in the same 
direction in which you wish to rota t e the 
resonant point on the first trim~er; the 
front ani rear trimmer \vill follow each 
other so to speak, each of t hem either 
lagging or leading the other, a few degrees. 
This adjustment should be made at about 
a wa\'e length of 400 meters which will 
keep the variation, on the trimmer, 
bel ween the low and high wave length s 
at a minimum. In atte mpting to bring 
a distant stat ion up to maximum volume, 
the same proced ure shollid be followed as 
that for adjusting the trimmer condenser. 
That is, the station after once haying 
been heard may be brought up to good 
signal strength by rotating the main 
control back and fonh across it and re­
voh-ing the trimmer cond(;nser until peak 
efficient:y is obtaine ' l. \\"heneyer there 
is a little static present, it is a good idea 
to use this as a guide in tuning, remem­
bering t hat the best setting for static i" 
a lso the best ~etting for distant stations. 
Figuratively speaking, the static is broad­
casting on all frequencies, thus requiring 
eXact resona nce to tune that part of it at 
any particular frequency. By following; 

, :Jl' .-~~' rl ' I B __ I ----=+:f==~4-+-------J 

,,;,~<c II ~ -~------<1 
1~-n T~ 'jT W.\N f'[~~lY 'l/\tl ",. 

_ _' 'R_,~"--' OHMO. 

Figure 1 
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the static across the dial you may be sure 
that you are keeping in countinuous re­
sonance and should, therefore, pickup 
all stations \\"ithin the range provided 
their strength is sufficient to actuate the 
receiving set. 

List of Parts 
One Type T A Torostyle Trans­

former. 
Three Type TC Torostyle Trans­

formers. 
T wo Type LD-17, Tandem ~on-

densers. 
Three Mikro Mike Condensers_ 
O:le Dual Resistance. 
One 4-0hm Fixed Resistance. 
One set of Radio Frequency Leads, 

in code colors. Set of BI ue 
Prints, Color charts and Dia­
grams. 

Other parts required: 

One Panel 7"x 24 /1. 

One Wood Baseboard 9 %/lx 23Y2". 
One audio transformer, Ratio 2.2 

to l. 
One Audio transformer, Ratio 4.7 

to l. 
Two Tuning Controls. 
T wo l-MFD Fixed Condensers. 
One .00 1 MFD Fixed Condenser. 
One .0002 5 MFD Fixed Condenser. 
One 2 meg. Grid Leak. 
Six Type· UL Sockets. 
One D ouble Circuit Jack No. 104. 
O.le Single Clrcuit Jack N o. 10l. 
One Filament Switch. 
One 3 Ohm Rheostat. 
One Inductance Switch. 
Five binding p osts and Mounting 

Strips. 
One" C " battery, 41.'5 volts. 
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What the 
Broadcasters 

p LAY I :-.rC the radio theat er is like 
being back in va udeville, only faster, 

'was the decisiun of IVl iss Nance O' Neil , 
who is catching h e r breath afte r a whirl­
y:in d t our of the eastern ci t ies, doing a n 
entire season 's r u n in just o ne week, 
as leading lady in "The Night Herd, " 
first prize winner in the rad io play co n­

. test con d ucted by t he Drama Leagu e 
of America and \VLS, the Sears-Roebuck 
sta tio n , C hicago. Years of success on 
the legit imate stage had n ot p repared 
l\ I iss O' Neil for the speed of the rad io 
studio. 

"I never saw anythin g l ike it," she 
commented wide-eyed. "Before the act 
ahead o f ours was halfway through we 
were on the stage ready to start, a n d 
the moment our play was finished the 
next act was r ight there at our heels to 
take the microphon es." 

The radio station is rather disconcert­
ing to the professional actor, according 
to l\ l iss O'~ei l and \ViIl Ghere, who 
played with he r. It is difficult to feel 
quite at home in one. Each studio is 
so diffe rent rom the others, especially 
in atmosphere. Theaters di ffer, one 
from another, a dmit the stage folk, but 
theater atmosphere always lingers in 
the du st y r egions back of the stage. 

"The N ight Herd" is the first radio 
play to be put on the road, and it was 
a novel and successful experiment in 
treating a radio t heat rical production 
as if it were a regular stage play. The 
play was first produced in a gala per­
formance in t h e \YLS Theater, Chicago, 
with l\Iiss Nance O'1\eil and H olbrook 
Blinn taking the leading parts, and 
Ccorge Arliss presenting the play to 
the public. 

Wyoming Fan to Trap Wave 

A "'YO~II NG fan wrote Secretary 
Hoover recently and enclosed a 

dollar hill, asking that a wave trap be 
sent him as soon as possible. In "iew 
of the fac t that "\.oming does not 
have much radio broadcasting and 
waves a re scarce, so me ofiicials wonder if 
the"fan thinks he can trap a good wave 
length with the apparatus he seeks. 

Million F ans Sing 

E \ 'E RY even ing at 6:55 o'clock \Ve l\" 
presents favorite tunes, familiar to 

everyone, and listene rs everywhere join 
in. This novel attract ion is called "The 
l'vlillion Sing." It is a new form of com­
munity singing on a n unprecedented 
sca le . 

Doing 

o 
ABOVE we have a picture o f 'lhe announcer whom 

you always recognize by his "W-----OK." It 
is George W. Allen, director and chief announcer of 
the Neutrowound broadcasting station in Chicago, 
whose studio is located in the Chicago Beach hotel. 
WOK broadcasts on 217.3 mete rs and has a con­
sistent signal which should be uniformly h eard 
throughout the country . 

Radio Station Asks For 
Better Movies 

FOR t he first time in Ca l~fornja broad­
casting history, a rad io sta tion is a p ­

pealing to t he radi9 p u hlic fo r h etter 
motion pictures. 

KHJ, owned a n d operated by t he Los 
Angeles Times-l\l i r ror Company, Los 
Angeles, is aski ng i ts listeners a n d fr ie n d s 
to send in 200-\,·ord letters suggesting a 
t heme or. idea for a really grt~a t p icture. 

T he Times, in colla boration wi t h Cecil 
D. De l\lille, noted p rod ucer a n d directo r, 
is sponsoring the letter-writin g con test · 
in which $2,1 00 in prizes will be offe red . 

The first pr ize fo r the most suitable 
idea is $1,000; second, $300; th ird, $200; 
fourth, $100, and ten at $50. 

"\\'e are making this appea l thro ugh 
the air," De l\lille said, "because the De 
1lille-Times contest editors feel it is t he 
most produ ctive of resu lts." 

Organ Leads Radio 
. PopUlarity 

1-N spiLe of the craze for jazz and t he saxo­
phone, it seems the organ still takes 

the prize as the most popular radio instru­
ment. This is illustra t ed by t he experi­
ence of Henri A. Keates, organist of 1\ l c­
Yickers Theatre, who broadcasts e,"ery 
\\ rednesday and Friday midnight oycr 
K y \\r, \\"est inghollse station , Chicago. 

Keates receives more mail than any 
other KY\V star, with the excep-tion of 
Uncle Bob, and almost ties him. Keates' 
reql1e~t letters and notes of appreciation 
arrive by the bagful. And he sets a 
record in acknowledging his Illail. Every 
letter is acknowledged, sometimes tard i­
I:r, due to the vast amount of mai l, but 
eventu a lly every letter is ackno\\,lcdged. 

Art Linick, famuus announcer and en­
tel-tainer of KY\\", docs the acknowledg­
ing oYer the air. Keates has mai l from 
as far as Paris, France and Honolulu. 

Keates is famous in Chicago as the o ne 
organist who has made a success of "com­
mu nity singing." At each perfor mance 
at 1\ lcVickers T heatre he leads the pat­
rons in song and they sing. 

Stray Cat as Condenser Picks 
Up WENR Energy 

CATS should remember the old adage, 
",Curiosity killed a cat," when they 

investigate radio stations. One old big 
ye llow tom cat probably will hereafter. 

One night while the operator of \VENR, 
the All-America n Radio Corporation 
sta tion, Ch icago, was wa t ching his meters 
a nd controls, a stray tom cat, attracted 
by the glare ,of the big tubes and the hum 
of the ge nerators, strolled in the operating 
room. He paused and arched his bac k 
aga inst the fra mework of the transmit­
t ing set, then ca me over to make friend s 
with t he opera tor, who extended his 
h:md t o stroke his head. 

The cat sta rt ed t o smell the operator's 
ha nd and a la rge, h ealthy spark, comin g 
frum the cha rge of elect ricity he had 
accumula t ed when rubbing against the 
t ra n smitte r, snapped between t he end of 
his n ose a nd the opera tor's fingertip s . 
Aft er m assaging his n ose the cat eyed the 
operator s us piciously a nd retrea t ed b e­
hind the tra nsmitting panel aga in. H e 
eme rged to smell o f t he large copper 
gro un d stri p n a iled a long the fioor, a nd 
rece ived a noth er sh ock. 

T hat confirmed his suspicions ahout 
the place, and according t o the ope ra tor 's 
s tory, he scratched the floor considera bl y 
in his h aste to depa rt . 

The cat was me rely repeating a n old 
experi ment per formed countless times 
by students o f elec tricity-but the cat 
did no t a p p reciat e hi s cont r ibution to 
science. 

Swiss Broadcasting 

S\V ITZERLAND broadcastin g f o t the 
French speaking c it izenry is carried 

on by stat ions at Geneva a nd Lausan ne. 
T he stations have 500 watts power; that 
at Geneva broadcasts on 780 meters and 
t he one at Lausa n ne on 3 18 meters. 

Chicago Broadcasters To 
B e H eld On Waves 

N INE of t h e t hi rty odd broad casting 
station s in and aro und Chicago, 

haye been equipped wit h p iezo crystal 
osci llators, calibrated to t he stat ions' 
freq uencies and designed to hold them 
on their a llocated Wave lengt hs. 

The stat iuns so equipped accord ing to 
the Depdftment of Com merce are KY\\-, 
WBB:Ior, IITKB, II'JJD, WLS, WEBH, 
WOK, IVQ] , and IVSBC. T hisncwequip­
ment, it is bel ieved, w ill assist in decreas­
ing local stat ion interference in one of 
the most conge"ted spot s in radiola nd. 
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Want Better Airway Radio 
Communication 

T HROUGH the- efforts of the Kaval 
communication Sen-ice and the co­
operation of the flying service, im­

provement and standardization in aircraft 
radio communication systems have been 
"'orked Out. The present plans call for 
daily weather reports by radio, \yhich 
wo uld be available for flvers in the 
,-icinity of the New York, ' \Vashington 
a nd Norfolk areas, and emergency mes­
:oage seryice. 

:\s soon as the details are worked out 
it is the intention of the Kavy to co­
operate with the Army Signal Corps 
;l nd Army Air Service for an extensive 
..::oordinatcd military program, and even­
tually to bring in the governmental 
"en.-ices sllch as the Postal Service and 

I 
\\'eather Bureau, and to extend the 
system so as to make useful to any pilot 
in this country. Communicatiun on both 
short and medium wave apparatus is 
planned. 

I In a report the Navy Department 

I states: "It has been found practicable 
, to adopt a plan which will provide for 
I! the exchange of weather information 

between air stations in the New York­
"~ashingtor..-Norfolk area. These bulle­
tins will be available for all radio equipped 
a ircraft in flight. It is expected that this 
plan \·/ill be in daily operation within one 
month. It im:olves the use of high fre­
quencies and normal frequencies so that 
it will be available to a plane equipped 
with either type of apparatus. In the 
same way moyement reports of a ircraft 
a nd emergency messages regarding them 
will be exchanged, all other traffic will 
of course be handled by normal channels. 

IIThis general plan is being discussed 
with representath-es of the Army Signal 
Corps, and Army Air Sen-ice with a 
yiew to reaching an agreement within 
the Services for a well coordinated mili­
tary program. After this end is attained, 
the parts of the plan which are of interest 
to the civil departments of the Govern­
ment who are concerned with a\-iation, 
such as the Department of Commerce, 
Post Office, and " 'eather Bureau, will 
be discussed with them. 

HAs a final result, it is hoped that a 
country-wide sy·stem of communication 
and weather reports will be available for 
alI aircraft, nayal, military and ciyil. tf 

M AJ. GEN. CHARLES illde SAL TZ­
MAN, Chief Signal Officer of the 

Army used to make his li,·ing pounding 
brass, years before some of his operators 
were born. 

The General worked for the "'estern 
Union, the Rock Island, the Burlington, 
and the Chicago North \Yestern be fore 
entering the military academy. One of 
t he reasons why his Congressma n re­
warded him with the appointment ,vas 
due to his ability as an operator and his 
willingness to work. 

The General knows and appreciates 
the operating problems, and is glad for 
suggestions for the betterment of the 
Signal Corps Radio Net. 

More Money for Radio 
Inspection 

ALLOCATIOKS of funds amounting 
to $335,000 for radio supervision 
during the n ext fiscal year, are 

practically assured the Department of 
Commerce by the passage of the current 
appropriation bills by the Houses and a 
fayorable committee report in the Senate. 
This amount is $19,000 less than was 
a llowed by the Budget, but is approxi­
mately $ 115,000 more than was pro­
vided for the current year. rt will permit 
of better radio inspection and probably 
decrease interference, by prm-iding in­
creased personnel, testing equipment 
and three new radio test trucks. 

New sub offices and more inspectors 
will probably be established at Dallas, 
l\:Iemphis, Portland, Los Angeles, Pitts­
burgh, Buffa lo, Denver, Omaha, St. 
Louis, and )'Iinneapolis. \\ rit h addi-
1 ional inspenors, it is planned to carry 
on night listening in <til radio districts. 

The Magaz·ine of the Hour 27 

E ::'\TGLAK O is preparing rad io facilities 
so that her ship OWners can com­

municate with t heir vessels in all parts 
of the world in the nea r future. The 
marine radio statio n plans, it is under­
stood, are in addition to the great land­
stat ion chain which already reaches 
practically all countries. 

The new beam transmitters connecting 
London ,vith Canada and South Africa 
were put in operation about )'Iay 1, 
it is reported to the Commerce Depart­
ment, and the Australian and Indian 
ci rcuit s will be ready by J uly_ 

India's ma in beam transmitter is 
being erected at Kirkee, near Bombay. 
Five massive masts, 277 feet in heigh t, 
furm a line which points to the Skegness 
receiving station on the Lincolnshire 
Coast in Englanrl. Another row of masts 
at Dhond, points directly toward the 
British station at Grimby from ,vhich 
station it will receiyc messages for India. 

The rad io intcrc. .. rs in India expect 
that eyentually other lines of aerials 
will be erected for direct communication 
,,-ith Tokyo, Rio de ] aneiro and probably 
South Africa by the beam system. 

Even Singers Roll Their Own 

'[HE Sih·er-::\Ja:,ked -!cnur,raulO 's mys­
tery singer with the Goodrich Sih·er­

to\\-n Cord Orchestra has delved into the 
sc ientific mysteries of radio. 

Though he is a concert singer of some 
fame and the demands upon his time a re 
many, the fascination of building his o"-n 
was too great to ignore and he became a 
full fledged radio fan. 

He is averse to making any comments. 
about his ability as a radio craftsman, but 
\ye did find out that his radio worked the 
first time and l'Irs. Sih·er-:\Iasketl Tenor, 

who is receiying her first tuning les:3on in 
the top picture, d eclares its tone is so 
realistic th a t her husband is just the same 
as at home with her on Thursd ay nigh ts 
when he sings with the Silvertown Cord 
Orch es tra from \\"EAF. 

Their home is in New York, but to 
check upon h er husba nd's voice through 
the network nIrs. Silver-:\lasked Tenor 
likes to DX a little on Thursday night s 
to sec that the famous voice doesn't lose 
any of its sweetness through the relay to 
other stations. 
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(l 

What Price' 
T HERE haye Deen sundry rumblings 

and mutterings going on in the 
radio listening world here of late. 

T here have been "acious questions, inter­
rogations, how-comes and what-fors hur­
tling through the blue. There ha\'e been 
eyebrows raised and palms uplif ted. In 
o ther ,vords, there h as been exhibited, o n 
t he part of the radio listening ,,-orld, a 
general disposition to know just what it 
is all about. 

Time was when the radio listening 
world was content to adjust the head 
phones, take on a look of profound a nd 
delighted awe, open its ears and drink in, 
'without question, what the ether had to 
offer i t. 

T hat time is past. The radio listening 
\ .... orld is getting wige. It is getting curi­
ous. It wants to know t hings. 

One of the questions that is agitating 
the minds of those vast millions who com­
pose the listening world is: \\ 'ha t price 
radio popularity? By this time almost 

eyeryone knows that unless a radio per­
former is attacThed to the studio staff he 
is not paici for his services. \Yell, then, 
inquires the radio lis tening '\'i'orld, why 
does he do it? \Yhat does he get out of 
it? 

If informat ion which I h aye obtained 
from rauio performers in the last few 
weeks is at a ll reliable, radio popularity 
is getting them Hplenty." In fact, it got 
one fello\v so much that , according to a 
number of people who are in a position 
to know, he is now touring the country 
s inging o\'er radio as an advertising 
feature for a manufacturing company at 
the nice, palatable salary of 51,000 a 
week and expenses for his wife and him­
self. 

OF course t his part icula r performer is 
lucky. He got in the radio game 

early, got his name on the lips of eyery 
radio listener in the country and, when 
the manufacturing company concei\'ed 

Wendell Hall, the" Red-headed Music Maker" who was one of the 
original radio ukulele crooners and who has traveled over a large 
part of the world since he won popular attention as a studio 

entertainer at KYW in 1922 

Radio 
Public 
Inquires 

= 
the idea of haying a man broadcast songs 
i n their b~half, they naturally thought of 
him. 

There's a knack to radio broa dcasting. 
I don't know what it is. Probably the 
people who have acquired it do not know 
the road by which they haye arrived at it. 
But you must ha"\-e the knack or, so far 
as r ad io popularity is concerned, you are 
lost. 

The knack of broadcasting does not 
necessarily indicate the possession of a 
good ,"oice. I know a young Woman who 
has a peculiarly, light, sweet and ex­
ceptionally clear soprano voice, far and 
away above the average. I heard her on 
the air one night and you can believe me 
or not, t he result Was something terrible. 

On the other hand, I ha\'e heard ex­
tremely mediocre voices go over the air 
like a shot. I have heard some mediocre 
voices which did 110t fall so pleasingly 
upon the ear but whose owners had ac­
quired the knack of broadcasting and 
consequently "sold" their vo ices in many 
instances far better than singers \\'ith 
much better voices. 

I ha\"e in mind two girls w ho, like the 
$1,000 miracle, h ad eith er the luck or 
gooJ judgment to get into radio when it 
was young, \,"hen radio presented itself 
th ey were working for a song publisher 
at a salary of something like S-lO a week, 
doing a "sister" act. They didn't sing 
especially well. T hey don't now. Out 
somehow, when they got on the ail", there 
\vas something about the combination of 
their voices that t he radio listeners liked. 
Before either of the gi rl s fully realized 
what was happening to them they were 
being olTered engagements right and left 
at figures that must ha\"e staggered them. 
They probably wouldn't no\y for today 
these girls are drawing do\,' n anywhere 
from $200 to $350 a week, "working" 
clubs, luncheons, eptertainments, etc. 

CLUBS, luncheons, entertainments, 
etc., are the chief sources of income 

for the radio performer who wis hes to 
cash in on his popularity. 

The chairman of an entertainment 
committee for a business men's associa­
tion went out in search of rad io stars to 
appear at a bJ.nouet not long ago. He 
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I Radio P~~~'~!:::~~~'~";~!::';::~"::f:r.; 
Gwen them. Now it's a poor week if the young rarel y has time to tell yo u what the 

man and his little ukulele with the fancy possibilities of radio are. \\-h en he does 
name don't bring in at least $100---and fin d time; however, he'll t ell you they're 

W agner $200 can go pretty far in a week,evenif great. 
there is a ,vife to support. 

A former vaudeville writer who has aXE rare man \vhom ] know, sings for 
dipped into rad io pretty heavily of late radio no t for the engagements he 
boasted to me the other night that he can get Ollt of i t but because he loves to 
could make anyhody popular over the do it. Daytimes h e sells bonds a nd he 
air in six weeks. once told me he had sold more bonds 

Answers 
== 

,,-anted them to sing perhaps two or three 
numbers each during the evening. 

",-\nd what do you think they wa nted?" 
he wailed to me later. "Fifty dollars a 
piece! Fifty dollars!" 

Of course he didn't know it, but he Was 
getting off pretty easy at that. A lot of 
radio performers won't udo" a banquet 
for $50, unless they can appear and make 
their get-away as quickly as possihle-­
in time to make another club. Some­
t imes, a radio performer can do a lunch­
eon, a club and a banquet a ll in one day 
..lml, al $50 a crack,-\\'ell, you can figure 
the net result for yourself . 

.-\. girl who had gobs of personality, a 
small Yoice, some knack of playing jazz 
music on the piano, and a n exceed ingly 
good idea of what the ra dio public would 
like, took herself over to a studio and got 
on the programs. She got on pretty often. 
I n fact, , ... -ithin a few short months she 
'vas so well known that sh chad agen t s 
running around her in circles trying to 
engage her to appear in a cts, cabaret s, 
etc. E\-entually, one offered to pay her 
S100 a week at a cabaret for the first few 
weeks and then, after she had "sold" 
herself, guaranteed her a substantial raise. 
The fact that the girl couldn ' t make the 
grade in the cahm-et has nothing do with 
the question of "\\-hat price radio popu­
larity?" Radio ga,"e her the chance. 

_\ theatrical producer not long ago 
heard two girls sing o\-er the air. Their 
voices w ere unrl eniably lovely. He shut 
off his radio, hied himself to the st udio in 
a cab, in t roduced himself to the girls and 
o ffered them contracts in one of the best 
a nd most successful musical comedies 
that has been produced in many, m a ny 

THREE years ago a young man who 
had a p e nchant for strumming the 

ukulele Was a clerk at $25 or $30 a week. 
The 525 or S30 a week didn't go very far, 
especially when there " -as a wife to sup­
port. So the young man took himself 
and his uku lele up to a radio stud io and 
asked t o broadcast. The studio di rector 
let him. He 'vent up regularly after that. 
He gaye his uku lele a fancy name and he 
wrote some li ttle doggere l rhymes and set 

"Just give me enough publ icity," he o n the strength of his radio popularity 
said, "and let me put 'e m on the air as than you could shake two or three sticks 
many times as t hey can be cro·wded on at . 
t he programs and I 'll make them known A year and a half ago a young man 
from coast to coast . They don't haye to landed in one of our thri,-ing cities as 
be clever. Just let me get 'em on the ai r completely and eITectually broke as any 
often enough and they're made." of these picturesque do"rn-and-outers 

This particular ex-'-audeyille writer you see in the movies_ He'd come from a 
also sings. H e sings his own songs oyer little town and, contrary to some of the 
radio and the success he 's had with them ideas about speedy s~al1-towners, he 
would m ake the average song writer was pretty green. But he could play the 
sit down and weep. He's now making (Please turn to page .J.9) 

H a rry Snodgrass," King of t he Ivories," who played a piano so well 
while h e was a p riso n er in the,Missouri state pen itentiary at Jefferson 
City tha t he received h undreds of gifts from radio listeners. After 

his release he went upon the vaudeville stage. 
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KFNF's 
Record-Breaking Anniversary 

Program 

O)J last \\'ashington's birthday KFNF, 
of the Henry Field Seed Co., at 

Shenandoah, Iowa, put on an anniversary 
program which lasted February 22 and 23. 

Results of the program were seen 
in the 217 ,000 telegrams which poured 
in, together with letters and cards 
showing up at the station at the rate of 
a bout 35,000 a d ay. This r esponse is 
proba bly the la rgest one on record 
and is a n c\'itle nce o f the fact tha t th e 
American public, especia lly that section 
of it in the rura l di stricts, likes its pro­
gram s huma n not t oo intellectual. 

In t h e picture at the le ft top is shown 
a group of accordion player s who par­
t icipated . in th e anniycr sary program. 
At th e right t op is a yiew of the con­
t esta nts enterin g th e fiddl ers con test. 

In the picture be low is shown Henry 
F ield himself seal ed a top the pile of 
OYer 200,000 t elegram_s. l\I a ny of the 
te legraphers in s ma ll towns nearby 
drove OYe r tn Shena n doa h a nd d elivered 
t he m esS<.1.ges s imply b ecause of t he con­
gestion on the wires, whic h congestion 
rem a in ed until a day aft er the program 
was closed. 

H enry F ield, besides putting across 
a world 's record r a dio pro gra m a nd 
havin g th e la rgest compe titive gro up o f 

old time musicians ever assembled under 
the sun, enterta ined the biggest crowd 
of v is itors Shenandoah has ever had. 
Ove r 10,000 out-of-town folks '''e re 
se rved lunch at the Henry Fie l ~l Seed 
House. A la ughin g cha ttering multitude 
of folks milled in and nut of the audi­
torium as fast as the stairways would 
p ermit, anli the elevator could move 
the m a bout. 

1\l r . Field throu gh R ADIO AGE wishes 
to thank the thousands who contributed 

to the success of the event and who 
perchance might not have been reached 
by radio the foIlo,ving night. 

Radio observers h ave noted for some 
time the ma il response On stations which 
specialize in material for the "old folb" 
generally is heaviest, while those catering 
to the younger generation do not get 
quite so much mail. As yet no one h as 
m ade a ny a naly:;is covering such a suh­
ject , but from the expe rie nce of those who 
listen in nightly the most popular stations 
are t hose that consider the fact their 
listeners are human and give the m just 
.:= nou gh of a mixture of the high class and 
the popular, to make their offerings we l­
co med by all types of human beings. 

According t o the latest a nnouncem ent 
from the Department of Commerce 
KFNF has been gra nted permis,; ion to 
increase its power to one thousand watts, 
thus assu rin g even a wider circle of 
listen ers than it has had before. 

Probably ninety-five percent of 
KFNF's listeners are from the rural di s­
tricts of this cou ntry but recent figures 
show that radio is taking a.n even greater 
hold on the people who live on the farms, 
a nd t hat rael io manufacturers a re taking 
greater strides to see th at farm sales are 
pushed. KFNF's response shows the 
intere~t the fal'mer has in radio, 

======,==~_~====~c"-~' 
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CJhings That 
Interested Me 

Listeners \¥! ith Real 
Catholicism of Taste 
Get Most From Rad io 

By DOROTHY B. STAFFORD 

W H E X il Ir. Arnold Bennet t wrote 
his delightful book with the 
above title , he a llowed his versa­

t ile mind to meander about a t will a nd 
play 'With bits of impressions ga ined 
from eyeryda y life , spinning many enter­
taining episodes from eYe n ts, Wl1ich to 
the ordinary mind would a ppea r n o thing 
but the most commonplace. A modern 
writer has said, "The material of eyery 
a rtist is life. . . it is th e 
stuff his dreams are ma de on. " A n d 
while contacts would seem n ecessal-Y t o 
change the futs of one's thinking, those 
of us belonging to t hat great unknown 
q uantity \,-hich the announcers loye to 
refer to as !'the invisible a udience," 
find that an ev ening wi t h a rad io set can 
put in motion more varieties of though t 
than many hours of persona l contact 
with the more or less humdrum be ings 
who ma ke up our eyeryday li fe. \Ye have 
a friend, ,,"ho eyer so o fte n has t o a ssem­
ble seyeral stea mer trunks, a ba le of 
woolly rugs and passports a nd sa lly forth 
to foreign lands. He comes back wit h a 
jumbled impression of st ra nge peoples, 
t he price of malacca s t icks in Singapore, 
and what bears the Engli sh can be when 
t ra velling. He ' s p roba bly absorbi ng 
culture and acquiring fri ends , but one 
doubts if he get s any more mental st imu­
lus or thinks about a great er v ariety of 
things than we who sit at ho me and pu t 
our fingers into the g rea t rad io pie, and 
pull out things to ma ryel a t a nd la u g h 
about. True , they may not be matters o f 
much moment, but they are diverting 
a nd keep one from being bored, which , 
after all, is what most of uS a re lidng fo r. 

THOSE ·who are get ting the most out 
of the radio game are the li st eners 

with a real catholicism of taste. The 
man with decided, una lterable, preju­
dices is all out of luck when it comes to 
radio. He can find what appeals to him 
if he looks for it, but it is the happy-go­
lucky spirit who Can thrill one minu t e t o 
a n exquisite bit by Rim sky-Korsakoff, and 
t hen get a lot of enjoyment out of some 
such absurdity as "She \Vas Just a 
Sailor's Sweetheart," who is in his ele-

ment as a radio listener. If you can 
la u gh with Beau Broadway in the Morn­
ing T elegraph and still r ea d t he Times 
editorial page without a shudde r; if you 
enjoy "Desire Under t he Elms" o n e nigh t, 
and the F ollies t he next ; if you ca n read 
t he Mercury all ey ening and t hen drop 
off to sleep with the Sa tEvePost, you a re 
going to ha ye a lot of fun ,vith your 
rad io set. 

H oweyer, if you cha nce to be long to 
that small coterie, who ca n listen t o 
nothing lighter tha n a P hilharmonic 
con cer t , you' ll do b etter inyesting your 
mon ey in season t ickets t h a n in " B" 
ba tteries, for y ou , .. -ill run a cross a lot of 
things in r adio to harrow up your soul. 
And should you be one of th at larger class 
with whom we haye no more sympat hy 
t han with the form er, whose stock 
p hra se is II Th a t -cl assica l-m usic-is-all­
right-for-people-who- a re- educated-up-to­
t hat-sort -o f-thin g-I-don 't understan d- it," 
you a lso are going to have a lot to COlll­

p lain of. It is pla usible t ha t a very 
highly tra ined musical sensibility ca n no 
more stand Tin P a n Alley melodies t ha n 
we can read F a nnie Hurst, but t hese 
highly sensith"e souls are few an d fa r 
between , and the r h ythm and tec hnique 
of a fi rst class dan ce orchestra is bound 
to be p leasing to anyone with an open 
mind. 

T he same is true in t he other case. 
T he re is somet hing wrong wi t h one who 
can ' t enjoy good music a ft er he has hea rd 
it often enough t o become fam ilia r with 
it . Few a re b o rn with a taste for grape­
frui t a nd caviar, a n d people li ke to hea r 
the th ings t h ey know. \Ve've all seen 
Italia n laborers of low m en tality thrill to 
intrica te opera arias, not n ecessarily 
beca u se t h ey haye mo re musical appre­
cia tion but becau se t hey have been 
listening to good music a ll t he ir lives. 
\\7ithin t he past fe w week s We a ttended 
one of the persona l appeara n ces of R oxy 
a nd his gang, and heard this shrewd 
studen t of hu man nature on this v ery 
subject. Mr. Rothapel criticised the 
producer who said good music was over 
the heads of the a\"era ge audience, told 
his hearers that nothing was over their 
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Yash a Bunchuk a n d h is 'cello is another 
of the' C apitol Thea ter artists who broad­

casts frequ ently 

heads , a nd proved. it, by drawi ng t he 
greatest applause of the evening from 
t hat n: r y mixed audience with a select ion 
from La F orza de l Destino. It is hard. 
to change inbred habits of mind, but 
the radio can do it. \\'e know a butcher, 
who no",· th inks the <lDio Possentc" is 
I he p rett iest tune he's ever heard, and a 
college professor, who neyer misses Goldy 
a n d Dusty, and so it goes. 

VVE \VE R E started on this wholly u n-
premeditated c n deayor to set t he 

wo rld r ight by the d i\"ers ity of subjects 
rep resented in t he notes sc ri bbled o n t he 
pad beside t he ra dio set, a conglome ra­
tion of things we h ad h eard in a few 
nigh ts t hat t ouched on as many subj ects 
as t he dict iona ry . 

\\T J _-i. X-"won-dedul J acksonville," 
was b roadcasting the J ack so n a nd Lee 
ball. (A nd, by the way, we are gett ing 
a wfully fed up with "wonderful J ackson­
ville." Aside from the ma n y other a dyan­
tages they ha ve in this promised la nd, 
t he way t he Flor ida sta tions invad e the 
nort h to the utter ann ihila t ion o f the 
east a nd west, is something that should 
be taken up with the radio commissioner. 
It isn ' t fa ir for t hem to have everyt hing.) 
But anyway, it was R ober t E. Lee's 
b irt hday, a nd t he fio,,·er of the old South 
was d anc ing t o the st rains of a ve ry 
northern-soun ding orchestra, and we 
began t hinking a bo ut R obert E. L ee and 
won de red if t his staun ch supporte r of 
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the lost cause had realized his great 
ambition, just where \VJAX and wonder­
ful Jacksonville would be today. And 
while the descendants of the brave old 
\va rriar of the Confederacy were Charles­
toning to "Sitting on Top of the \Vorld," 
we were digging deep into the annals 
of the troubled '60s. 

T HE General had just Jaid down his 
sword at Appomattox, when we Wan­

dered up the dial and found \\TJZ broad­
casting \\'hat might have been a bom­
bardment of shrapnel. It finally develop­
ed into something like the bark of an 
infuriated Airedale, and when we got it 
down to five tll bes and distinguished 
t he words "senate I-ules," we were over­
joyed, for we knew the world's worst 
b roadcaster was at work, and a panic was 
apparently being staged in \VJZ's con­
trol room. \Ve have a friend who claims 
he has an infallible rule. If he tunes in 
on a speaker and hears the word "econo­
my," he is sure he is listening to the presi­
dent; if it is "senate" he knows he is 
hearing the volatile Mr. Dawes. \Ve do 
wish something could be done about the 
vice-president. One knows he is to be 
depended upon to say something worth 
hea ring, yet how are we to get it when he 
persists in hopping about, hammering 
upon the table, and behaving generally 
as thou gh he were before a moving­
picture camera instead of a microphone? 
\Yhen he is in good form and going strong 
on the shortcomings of the august body 
oyer which it is his pleasure to preside, 
no station on earth ca n modify his out­
pourings in to in te lligible huma n speech. 
T here is a splendid opportunity for some 
genius to perfect a Dawes-proof micro­
phone. On this particular night, \VJZ 
apparent ly thre\\-' up the sponge a nd we 
did likewise. 

ANOTHER thing that drew attention 
this night was such an epidemic of 

tenors that one longed to live in t hat 
Utopia "oyer the viaduct," where 'tis 
said I'the)' ki ll a ll the tenors as soon as 
they're born ," And this set us to 
pondering on just \\"hat sort of courage a 
young man must have in these days, who 
sets out deliberately to Qecoll1c a tenor. 
\Ve know a respectable coal merchant 
who does SOlTIe fancy tenor-ing on t he 
side, uut we've never met a man w ho was 
intrepid enough to stake his a ll on such 
a n over-crowded profession. A nd speak­
ing of radio tenors, there is none as 
satisfactory to us, week in and week out 
as Guiseppe de Benedetto of \VEAF. 
\Ve have been listening to him for more 
than a year, in the tabloid operas pro­
d uced by this stat ion and in studio 
recita ls , and while the discriminating 
musical critic may demand more than de 
Benedetto can produce, to us he is highly 
sat isfactory, and from long experience in 
b roadcast ing, his voice comes over the 
ai r with more pleasing effect than ma n y 
voices of wider reputation that are heard 
but rarely on the radio. 

And as tenors naturally suggest con­
traltos, we a lso confess to a dccided pre­
judice in this voice. \Ve have heard a ll the 
great contraltos the past winter, and 
none has given us t he complete satisfac-

Marjorie Harcum, popular contralto, who 
often appears at Capitol Theater 

tion we haye eyery Sunday night when 
l\larjorie Harcum sings· at the Capitol. 
Again it may be familiarity with the 
demands of the microphone, but there is a 
quality of feeling and beauty of tone in 
~liss Harcum's voice that is wholly 
missing in that of any other contralto 
we have heard the past winter. 

And we can never l-efer to a Capitol 
program without thinking of Yasha 
Bunchuk and his 'cello, and we never 
thrill to one of Yasha's exquisite rendi­
tions that we aren't taken back to an 
unique experience one night last summer 
when, in the wildest, most d esolate sc(,:­
tion of northern l\Iichigan 's lumber coun­
try, we ran across a boy in gl'easy jumpers 
sitting on a cracker-barrel in the back 
end of the general store and garage, 
nursing a battered cornet and listening to 
the broadcast of the Goldman band. 
A blow-out held us up for two hours in 
t his God-forsake n, stump-dotted sand 
country, miles from a n y thing tha t could 

Waino Kauppi, cornetist with the Gold­
man band, who has been heard on thf'. 
Pooley hour from WEAF the past winter 
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be called a town, and in this corrugated 
iron shack we found a first-class home­
built radio set and a boy who was \vild 
about music. 

He told us he tuned in every Sunday 
night to hear the man play the "cor­
nett" in the band down in Detroit 
and we had a lot of enjoyment in tellin~ 
him how the man wasn't playing in 
Detroit, but away off in New York 
and describing as best we could the grea~ 
crowd on the university campus, and 
_ho\v 'Vaino Kauppi had become famous 
for his work as soloist with the Goldman 
band. ,;'le told him how the young 
c.ornetist had started to play when only 
twelve years old-the listener was tre­
menduously interested to know he was a 
Finn, the boy himself being of S :andina­
v ian extraction, and we questioned him I 

about his ambition_ And then he told 
us that while he was interested in the 
"cor-nett" because he had learned to 
play one, the prettiest instrument he 
had ever heard was one always played 
earlier on Sunday night that soundecl. 
like "a big fiddle." It wasn't hard to 
identify Yasha and his 'cello and so we 
told him about the young Russian, and I 

the great theater he played in, but trying 
to present a picture of anything like the 
Capitol Theater to a boy who had never 
been inside a playhouse, reminded us of 
the futility of a previous effort to de­
scribe a hansom cab to a boy who hact 
never seen a horse. 

Ho"rEVER, it was an interesting 
experience, and one that has been 

brought back many times the past winter 
by the notes of Yasha Bunchuk's cello, 
and the several times we have heard 
'Vaino Kauppi play during the Pooley 
period, \Ve would like to tnink that the 
boy who has never seen a 'cello might 
some day become a great virtuoso, 
but as we aren't \vriting fiction, we are 
content to know that he can at least sit up 
th ere in his isolated wilderness and hear 
the music he loves, 

And so it goes in radio. One can't 
turn a .-lial without running across that 
intangible something, that the poets 
call, romance; the city editors, human 
interest, and the rest of us. life. 

There is another note on the pad of 
something that aroused our interest 
though it didn't come over the air. 
Radio has actually invaded the columns 
of the sacred "Saturday Review of 
Litera ture, " and what amused us is that 
1'1r. Canby's austere organ of the literati 
in referring to ""OR's estimable innova­
tion in puttin~ book .revie;:;s on the ai~: 
says that thiS station broad casted 
these reyiews. The editors of many 
radio magazines, whose literary standards 
could scarcely be mentioned in the same 
breath \vith that of the impeccable 
I'Review," long ago decided that the past 
tense of the verb was IIbroadcast." 
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By ARTHUR A. COLLINS 

A PERSON who desires t o gain a 
more intimate knowledge of high 
frequencies, and one who is will­

ing to devote a good deal of time and 
study to his work, would be interested 
in the construction of a high frequency 
transmitter. A previous article has dis­
cussed the construction of a high fre­
quency receiver for gaining an acquaint­
ance with the amateur activities on the 
shorter wavelengths. In this article I 
shall attt;mpt to give some helpful Infor­
mation for a person just entering the 
transmitting end of the amateur game. 

A grievous mistake often made by 
initiates is the thought that by copying 
exactly the equipment of some person 
who has been successful in anyone line, 
they will be able to dJ.lplicate his results. 
This is rarely the case. The actual 
equipment counts for very little in the 
final analysisj it is the operator's knowl­
edge of the technical why's and where­
fore's that brings outstanding results. 
With this thought in mind, I am offering 
the following information for what it 
may he worth in Btarting the layman 
on an individual path which roay lead 
t o achievements of his own. 

Circuits 

THERE are fundamentally tlMee oscil-
latory vacuum tube circuits, known as 

t he Hartley, the Colpitts, and the 
Meissner, each with its own advantages, 
but of the three, the Hartley is perhaps 
t he most popular among amateurs for 
high frequency work. The theoretical 

(Rad;o 9CXX) 

operation of each of these three circuit s 
will not. be entered into here. 

Figure 1 shows these t hree elementary 
circuits. The Colpitts and Hartley cir­
cuits both have a II tank," or frequency 
determining circuit included in the pri m-

r"~~~:!~i:i~~~':~:i;::~"'! 
ply for amateur radio 
licenses should read 
Mr. Earle's story on 
page 17 of this issue 
which will acquaint 
them with the prOlfer 
steps towards securing 
such a license from the 
United States govern- ! 
ment. i 

t ......... ,.".,.' ........ I .. ... ~" ....... , .,._ ••••••• ~ ......... U.l 

ary, or vacuum tube circuit, the only 
difference between these two lying in 
the meanS of grid excitation, which is 
accomplished in the former by capacita­
tive, and in the latter by inductive, 
reactance. The Meissner circuit differs 
from the Hartley circuit only in that 
the secondary, or antenna, circuit com­
prises the tank circuit. and for this 

reason this circuit is the least desirable 
of the three, since any change in t he 
an tenna constants will result in a change 
of frequency, which is very obj ectionable 
on the short wavelengths. The Colpitts 
circuit possesses the decided advantage 
that the ratio of ~xternal capacity is 
high with respect to the internal capacities 
of the tube. This re lation keeps t he 
rad io frequency current values within 
t he t ube elements at a small value, 
t hus reducing hysteresis losses in the 
t ube insulation,' and also the ensuing 
possibility of damage t o the t ube when 
operat ing on high frequencies. 

When a transmitting circuit is being 
chosen one thing must be kept in mind: 
al though very good resul ts can be ob­
tained with any circuit, a thorough 
knowledge of the operating cbaracter­
istics of all of t hem is almost a pre­
requisite for success. It is worth while 
to try them all with tbis end in view. 

Construction Data 

FROM a practical standpoint , the 
primary consideration of the beginner 

is usually the power tube. High power 
is by no means essential for long distance 
work on the short wavelengths. Single 
UX210's and even amplifier tubes daily 
~Ionnec,~ y. S. amat:urs with fellow 

hams In AustralaSIa, Europe, and 
South America. High power is necessary 
only to maintain absolutely reliable 
contacts under adverse conditions, and 
inversely, to lessen one's dependence On 

(Please turn to page 36) 
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~onv~~~ :~tecs~m~it w~i~l~ni~i~~ ;~::e D: 
anything larger than a UX210 Radiotron. 
Parallel operation of. tubes, at least in 
excess of two tubes, is highly imprac­
tical on high frequencies. The IIA" 
type thoriated filament Radiotrons are 
favored above all others for high fre­
quency oscillators. These can be bought 
in different sizes with rated outputs 
from 7.5 to 1000 watts, according to 
the size of your pocketbook. 

A second problem is obtaining a 
source of power for the transmitter. 
The ideal supply is pure D. C. to plate 
and filament, but this can usually be 
only approximated in practice because of 
financial considerations. An amplifier 
t ube may be supplied by dry cell "A" 
and liB" batteries, storage cells can be 
used with larger tubes, but their cost 
and upkeep soon become prohibitive 
for most of us as the power is increased. 
When an appreciable amount of power 
is llSed, it is usually more practical to 
convert the A. C. from your power 
mains. Common ways of doing this 
are by using a motor-generator set, 
kenotrons (thermion rectifiers), "S" tubes 
(gaseous rectifiers), chemical rectifiers, 
synchronous mechanical rectifiers, or by 
!elf rectification with two power tubes 
(onc on each side of the A. C. cycle). 
These systems are named in order of 
t hei r excellence, and also in order of 
their costliness-take your choice and 
pay the piper. Although good results 
can be obtained with a chemical rectifier, 
it is perhaps the least economical of 
any system, since one will require con­
!tant attention, and if the operator 
values convenience, it would be better 
to invest in a more reliable source of 
plate supply. 

Filter Circuits 

SMOOTHING or filter circuits should 
be used with any of the above power 

systems. A suitable smoothing system 
consists of two 2 mfd. high voltage con­
densers across the sU'pply line separated 
in the positive lead by a 50 henry audio 
frequency choke coil. Power tube fila­
ments are best heated by A. C. from a 
small step-down transformer with the 
grid and plate returns brought to a 
center tap in the secondary winding. 
It is best to buy speciaIIy designed 
transformers from a reputable company. 
In regard to power supply, two things 
cannot be over-emphasized. Do not 
exceed the ratcd plate and values of 
your tubes, and know exactly what 
you are putting into the tubes. Invest 
in reliable instruments for measuring 
filament voltage, plate and grid current, 
and even plate voltage, if possible. 
Observation of these suggestions will 
result in longer tube life, increased 
efficiency, improved wave character, and 
a greater chance for the operator to 
become acquainted with correct methods 
of engineering. 

The radio frequency circuits next 
demand attention. uLow-Ioss" con­
densers adaptable for transmitting are 
being placed on the market by reputable 
firms. The condensers in the tank (el) and 
antenna circuits (C2) in Fig. 2 and 2-A 
Ihould be of about 100 mmfd. capacity and 

must oe double or triple spaced for powers 
of 50 watts and above. Welt designed 
variable receiving condensers of 150· 
250 mmfd. capactiy will serve in the grid 
circuit (c4 ) and also in the plate circuit 
(c3) for low powers, but, since the plate 
condenser must withstand the entire 
plate voltage, it is necessary to use 
specially designed mica condensers in 
the plate circuit for the higher powers. 
Such condensers are sold by the Radio 
Corporation of America and by the 
DubiIier Company, and should have a 
ra ted breakdown voltage considerably in 
excess of the plate voltage. \Vesting­
house mine locomotive condensers may 
be also used. They may be secured 
through your local power company. 

Very acceptable inductances can be 

Although the transmitter shown 
in this article is adapted for powers 
on the order of 250 or 500 watts 
with the present constants, never· 
theless the basic circuit may be used 
for anything from a 201·A with 200 
volts on the plate, up to a 5 or 7.5 
watt transmitting tube. The 
higher the plate voltage used (and 
naturally the larger tubes) the 
more need for design in which 
greater stresses are taken into ac· 
count. A variable condenser that 
would serve- your purpose with a 
five watter would not hold up 
under the strain of the energy dis­
sipated by a 250 watter. While 
your inductance for a 201-A tube 
transmitter could easily be bell 
wire wound on an oatmeal carton , 
this arrangement would not be 
satisfactory for anything larger 
than a couple of five watt tubes. 
So in designing your transmitter 
make your calculations accordingly. 

-The Editor. 

.............................................................. 1'. 

made by carefully winding quarter or 
three-eighths inch copper tubing around 
a piece of table leg, bed-post, or the like, 
about four inches in diameter, cutting 
off the required number of turns, and 
then carefully spacing the turns by 
sliding a flat object between them. 
Coils made in this manner can be sup­
ported on slender glass tubes, and should 
be rigid enough for practical purposes 
without further dielectric being intro­
duced into their field. Ll and L2 should 
be approximately 10 and 5 turns res­
pectively for 7500 kilocycles (40 meters) 
and 5 and 3 turns respectively for 15000' 
kilocycles (20 meters). 

R. F. Chokes 

IMPORTANT items not to be neglected 
are the radio frequency chokes in the 

power leads to the plate and grid. For 
20-40 meter work, coils consisting of 
75 turns of No. 22 D. C. C. on a l~ 
inch hard rubber forms are quite accept­
able. These coils should be placed os 
that magnetic coupling to the induct-
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ances is at a minimum. Efficient radio 
frequency choking in the power leads 
will prevent loss of power and reduce 
blanket interference in the immediate 
vicinity of the transmitter-an important 
consideration if you want the family 
to hear its bed~time story. The choke 
in series with the grid leak, although not 
shown in the diagram, is fully as im· 
portant as the plate choke and should 
be inserted between the grid terminal 
on the tube socket and the grid leak. 

The instruments can be set up very 
neatly on a breadboard or drafting 
board, or even 9n a table-top, arranged 
much as they' are represented in the 
circuit diagrams. A more permanent 
arrangement can be constructed in the 
manner shown in the diagrams of the 
"500 watt," 37.5 meter transmitter used 
at 9CXX. It is usually quite preferable 
to have the transformers and rectifiers 
separate from the transmitter itself. 
All radio frequency leads should be of 
heavy copper, as short and direct as 
possible, and supported in air as much 
as possible. Tube sockets should be of 
the best quality porcelain or glass. 
Following out the idea of 10w·loss 
design, all leakage paths in the radio 
frequency circuits should be reduced to 
a minimum and should be long and 
narrow in a good dielectric. Hard 
rubber, pyrex glass, glazed porcelain, 
and white· pine boiled in paraffin are 
considered the best insulators at high 
frequencies. Whether mounted on a 
panel or on a "breadboard," all apparatus 
should be arranged so that stray magnetic 
and electro-static fields around the 
instruments will interfere with each 
other as little as possible. 

Operate Near Fundamental 

'THE antenna system will offer diffi· 
culties of its own. Large antennae 

have been operated successfully at 
harmonics on 40 and 20 meters, but 
smaller antennae operated close to their 
fundamentals are now gaining favor 
among amateurs. A single conductor 
vertical antenna with a single con· 
ductor horizontal counterpoise is a 
common form of this latter type. [f one 
chooses to erect a system of this type, 
the following dimensions will be approx· 
imately correct : 40 meters, antenna 
and counterpose both 30 feet in length, 
and for 20 meters, both antenna and 
counterpoise 15 feet in length. A third 
type of antenna fast finding favor because 
of its polarizing properties is known as 
the Hertz antenna, and consists of a 
single horizontal conductor one·half of 
one wavelength long coupled to the 
oscilla tor by a R. F. feeder attached 
near the center. (This general scheme 
for reception was shown on page 14 of 
the April issue of RADIO AGE.) 

The amateur will do well to adapt his 
antenna system to his location. (City 
cliff.dwellers please take notice.) An 
open location free from obstructions is 
highly desirable, but unusual results 
can be obtained in a very poor location 
if care is taken to make the best use 
of the available space. Keep the system 
as free from surrounding buildings, 
trees, wires, etc., as physically possible. 
Since short wave antennae are ulually 



RADIO AGE for May, 1926 

diminutive, it is a good plan to locate 
the transmitter on an upper floor, if it 
cannot _ be housed separately I so that 
the lead-ins from antenna and counter­
poise will not detract from the effective 
height of the system. It is a clever 
scheme to bring the leads into the house 
through the center of a window-pane, 
thus reducing the heavy losses encount­
ered in most lead-in bushings. No. 8 
or 10 enameled magnet wire will not 
corrode and is sufficiently heavy for a 
medium powered transmitter. The in­
sulators s'hould be long and slender of 
glass or porcelain-glass towel bars 
will usually serve admirably, Need­
less to say, all joints must be wellsoldered. 
Every antenna system has a frequency 
on which it operates most efficiently, 
so for best results this frequency, deter­
mined by experiment, should coincide 
with the operating frequency of the 
transmitter. 

Operation 

OPERATING a transmitter at highest 
efficiency requires, first, a thorough 

knowledge of "what makes the wheels 
go around," and, second, plenty of 
experience with blown tubes, blasted 
hopes, and depleted finances. Leaving 
the second requirement to the fates, 
I will briefly describe the method of 
putting a simp'le Hartley circuit into 
operation. 

Check over the wiring, arrange the 
clips on the primary inductance in some­
what the relative positions shown in the 
circuit diagrams, apply the rated voltage 
to the filament and about 25% of the 
rated voltage to the plate. If there is 
no display of fireworks, touch the ends 
of the primary inductance with a wooden­
hand.led screw-driver. A lively arc to 
the screw-driver indicates that the cir­
cuit is oscillating. With an accurate 
wavemeter (an absolute requisite for 
every transmitting station) find out on 
what wavelength the set is oscillating. 
By varying the tank circuit inductance 
and c;apacity. the set can be made to 
oscillate on the desired wavelength. 
The grid and plate circuits are now 
t uned for greatest efficiency, which is 
usually indicated by lowest input to 
the plate. Now place the antenna 
circuit in resonance with the driver and 
apply full power to the plate. The 
increased input and newly added load 
on the oscillator will require careful 
readjustment of all the circuits for 
greatest output. Re-check the wave­
length and listen for harmonics in your 
receiver to discover whether or not the 
emitted wave is steady in character 
and free from thumps and warbles 
when the key is operated. With a 
little additional nursing, the set should 
be ready for business-but don't expect 
to talk to Timbuctu first thing. Really 
satisfactory operation can be expected 
only after a good deal of m'idnight oil 

Suggestions 
For the benefit of fans em­

barking on amateur activities 
the following data will be use­
fut 

For plate power transform­
ers see Thordarson, Acme, 
General Radio. 

For motor generators see 
Esco and Emerson. 

For chokes see Thordarson, 
Acme, General Radio. 

For filter condensers see 
Dubilier, Radio Corpora­
tion, Westinghouse. 

For dry battery operation 
see National Carbon Co., 
Burgess Battery Co., French 
Battery Co. 

For storage battery opera­
tion see World Storage Bat­
tery Co., Willard, Phila­
deJphia, Presto1ite. 

For meters see Jewell, Wes­
ton, Westinghouse . 

For tubes see DeForest 
and Radio Corporation. 

For variable condensers see 
General Radio, Cardwell, 
National. 

For grid leaks see Crescent, 
Radio Corporation . 

For antenna wire see Bel­
den. 

For rectifier tubes see The 
Raytheon Mfg. Co. , makers of 
the Raytheon. 

For kenetrons see Radio 
Corporation . 

For filament heating t rans-
former see Thordarson, 
Acme, General Radio . 

For insulators see Oh io 
Brass Co., Pyrex Co. 

For wavemeters see Jew ell 
and General Radio Co. 

For electrolytic rectifiers see 
American Aluminum Co. 

For telegraph keys see J. H. 
Bunnell Co. 

For high speed keys (bugs) 
see Martin Vibroplex Co. 

For tube sockets see De­
Forest and RadiQ Corpora­
tion on high power; any good 
socket makers for lower pow­
ers. 

· ........ • ... •• .. • ............ • ...... , ............ , ............. t 
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a nd honest toil have been expended in 
" rehashing" the apparatus. 

The character of the emitted signal 
counts for fully as much as signal strength 
in long d istance work u nder adverse 
conditions. A swinging antenna will 
cause a wobbly note, an d a poorly 
filtered power supply will cause a- deep 
growl ins.tead of a flute -like D. C. note. 
In each case t he remedy is a lmost 
obvious. Loose coupling to t he an tenna, 
now required in all st a tion licenses, has 
been of great assistance in sharpening 
and steadying our signals. 

Crystal Control 

A TRANSMISSION system not p re-
viously mentioned consists of a 

master osci llator-power amplifier arrangE;­
ment. The only t ype of this system that 
is outstandingly successful on high 
frequencies utilizes a quartz crystal 
oscillator, frequency doublers and power 
amplifiers to supply an absolutely un­
varying frequency to the antenna-the 
ideal ar rangement, but too complex 
and expensive for the unseasoned experi-
menter. 

Even if not pursued seriously, the 
amateur game is an avocation decidedly 
worth-while. A high frequency trans­
mitter can gain you lasting friendships 
with young fellows all over the world. 
It can be a novel, ye t effective, means of 
studying that ever-interesting abstrac­
tion, human nature, or it can be a sub· 
stantial foundation upon which to base 
later scientific work. 

It has been impossible in these pages 
to more than outline a few of the more 
essential points which must be con­
sidered in the construction of an amateur 
high frequency transmitter. Supple­
mentary reading should, of course, be 
undertaken before one goes into the 
subject seriously. Ballantine's RADIO 
TELEPHONY FOR AMATEURS is 
revered almost as gospel by the amateur 
fraternity. Interested parties should 
by all means join the American Radio 
Relay League (Headquarters, Hartford, 
Connecticut), a mutual organization of 
practically all the active amateurs in 
the world. A membership will be a 
means of placing you in touch with all 
the worth-while developments in the 
amateur g~me. 

T he real t hrill in amateur work comes 
not from talking to stations in distant 
lan ds , not from receiving multitu des 
of IC QSL" cards from all the world, 
a lthough t hese are th ings to stir your 
imagination , but from kn owing that by 
careful and painstaking work and by 
diligent and systemat ic study you have 
been able to accomplish some feat or 
establish some fact t hat is a new step 
toward more perfect communication. 

(Readers of R ADIO AGE may gain 
considerable useful information fro m the 
story written by Mr. Earle and shown 
on page 17 of this issue-The Editor.) 
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Pick-ups __ ~ 
- and _I( If Jr-=I 

Hook~ups \.O'~~ 
~~~s~==~~~~~ 

Conducted by Fred Hill 

T~~trili~~a1b;p~~:ert~seat~~::rW:r~i~~i~J';;S~ch~!:~~~~n o:~~~~sA2~i~: 
and the construction and operation thereof. Many times our readers disa~ee on te(:hnical points, Bnd it 
should he understood that RADIO AGE is not responsible for the views presented herein by ('ontribut~, 
but publishes the letters and drawings merely as a means of permitting the fans to know what the other 
fellow is doing and thinking. 

CONDUCTING a radio magazine as 
far as determining the desires of our 
readers is concerned is something 

like trying to recognize faces in the dark­
you never know when you are right or 
wrong. To accurately judge the type 
of material which interests most readers 
we must have some knowledge of what 
our readers desire. Without that in. 
formation we must be guided by what 
interests us. You as a reader of these 
columns can render us, yourself and your 
brother readers a service by tel1ing us 
what type of articles please you: whether 
you like the technical, semi· technical 
or the popular presentation of the rna· 
terial. For instance we are printing in 
the June issue a full description, fully 
illustrated, of the Radio Age Golden 
Rule receiver. so named because it will 
not radiate except under extraordinary 
conditions. We believe it is an excellent 
four tube set; it certainly has met all our 
requirements. Now we would like to 
know whether it fills your needs. Just 
a note to the editor will give us a clue as 
to the kind of matter you like to see in 
the pages of your favorite magazine. 

I N THESE columns recently we broad· 
cast an appeal for correspondence 

from our readers in the republic of Mexico 
and first in the mail comes a letter from 
Salvador Tama, who lives at Velardefia, 
in the state of Durango, Mexico. His 
letter, w'ritten in Spanish, is very inter .. 
esting and comments upon the possi. 
bilities opened up to him by our an· 
nouncement that we would even welcome 
letters 'Written in the language of that 
country. He is using a Radiola V and 
has logged the following stations, which 
we are printing in order to show the 
general type of reception encountered 
in tbat republic: WOAI, KOA, KPRC, 
WBAP, KFDM, KFKX, KGO, KFI, 
KFON, KTHS, KNX, KFOX, KFJE, 
KFH, KMOX, WCOA, KPSN, WOA W, 
WGHB, WHO, KDKA. Mr. Tama 
says reception in Mexico is good from 
November to April and after that poor 
audibility sets in with the result that 
logging is no longer a pleasure. ]n this 
respect conditions are not vastly differ­
ent to those encountered in the south­
west, except perhaps our southwestern 
country has a little longer season than 
that indicated by Mr. Tama in his letter. 

DIAL TWISTERS 

Salvador Tama ________ Velardefia __ ._._ ................. Mexico 
H. S. Whitney ____ .. _.1429 W. 65th St. ___ ......... Cleveland, O. 
John Tomlin, Jr. __ ... _303 Madison Ave. _________ .Atlantic City, N. J. 
Wi!bert E. ScheeL_1329 Campbell Ave ... _. __ Desplaines, Ill. 
Edward S. Mancher 1321 N. Wanamaker St. Philadelphia, Pa. 
Harry Whitton _____ . __ 687 George St. ______ . _____ . __ .Peterboro, Ont., Can. 
George Poehlman. ___ 839 Van Buren St.._._ ... __ .Milwaukee, Wis. 
Edwin Manchester .. 722 S. 8th St .............. _ .... Lincoln, Nebr. 
Joe Homa ....... _._. __ . ____ 3203 E. 80th St .. _ ... ___ ...... Cleveland, Ohio 
Joe Turck ____ ._ .. __ . ___ .. 1493 Wei! St ......... _._. _____ .Milwaukee, Wis. 
Lawrence Katz .... __ ._920 Chauncey Ave .. ___ . ___ Baltimore, Md. 
J. Ernest Gribbin .. __ 841 N. Broad St ..... __ ._ ... _Elizabeth, N. J. 

S]NGLE tubers still hold the esteem 
of Joe Homa, 3203 East 80th St., 

Cleveland, Ohio, who spends consider­
able time in logging broadcasters scat· 
tered over the country. 

B UILD]NG the three tube neutro-
dyne described in the RADIO AGE 

ANNUAL for 1925, Joe Turck, 1493 Weil 
St., Milwaukee, Wis., secures excellent 
results and brings in stations from the 
four corners of the United States. 

USING a six tube Atwater·Kent reo 
ceiver, Lawrence Katz, 920 Chaun­

cey Ave., Baltimore, Md., furnishes us 
with a formidable list of stations received, 
indicating a great deal of patience in dial 
twisting, especially in the Baltimore 
location which is said not to be any too 
good for long distance work. 

QUOTING from a letter written by J. 
Ernest Gribbin, 841 North Broad 

St., Elizabeth, N. J. "I feel that R#lDIO 
AOB should receive a line of commenda· 
tion from me as a humble radio bug and 
a reader of your magazine from now on. 
1t is a wonderful source of information 
and general radio knowledge. Your 
blueprint section is worth double the 
price of the magazine." 

IF YOU like our magazine-tell your 
friends. 1f you do not like it, give us 

the benefit of your suggestions sO we can 
make a bigger and better RADIO AGE. 

WE KNOW one man who is a fiend 
for punishment. He is Harry 

Whitton, 687 George St., Peterboro, 
Ont., Canada, who has a Radiola super· 
het and tunes in 67 stations in less than 
four hours. His list takes In all of the 
worthwhile North American, Cuban, 
Mexican and Canadian stations. The 
total list numbers 210 stations. Anyone 
who twirls the dials so industriously is 
certainly entitled to one of the DT em· 
blems. Mr. Whitton tells us to keep up 
the good work with RADIO AGE and all 
the fan family will be happy. 

GEORGE POEHLMAN, 839 Van 
Buren St., Milwaukee, Wis., is an­

other of the dial twisters who occasion .. 
ally has to use oil on the condenser shafts 
to keep them from developing a hot box. 
George uses a two tuhe regenerative, 
home made, and gets enough stations to 
keep any ordinary man busy putting 
them down on paper. Perhaps he will 
be interested in the four tube Golden 
Rule receiver which RADIO AGE is 
introducing to the fans in the June. issue. 
Order your copy early. 

CONGRATULATIONS are sbowered 
on this magazine by Edwin Man, 

chester, 722 South 8th St., Lincoln, 
Nebr., who thanks us for the complete 
and accurate list of broadcast stations 
which we are printing every month. He 
also likes our articles and makes use of 
the many suggestions contained in 
RADIO AGB for the betterment of radio 
sets. 
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H S. WHITNEY, 1429 West 65th 
• St., Cleveland, Ohio, uses a two 

tube three circuit receiver in logging his 
stations and since the first of the year 
has accumulated quite a number. We 
wonder if our readers have found reason 
to complain of the audibility since the 
first of January compared to matters the 
same period the year before. Frankly 
our own results have not been up to 
expectations. 

DESPITE all advice to the contrary 
on many occasions a ground is not 

a ground at all. In fact we have seen 
several cases where a ground did not even 
merit being given that name. Often in 
experimenting with your ground con­
nection you will find interesting facts. 
For example in one case where one of our 
radio fans was using the conduit in the 
house for a ground he discovered it was 
just as good an aerial as the one he had. 
He grew suspicious on noting that he 
could use the ground connection from the 
set to the switch plate of his electric 
lighting circuit just as well for an antenna 
as he could for a ground. Taking about 
twenty feet of bell wire he ran a separate 
ground downstairs into the kitchen and 
hooked onto the cold water faucet. He 
then found he had a real ground which 
gave him excellent signals as a ground 
but which did no good as antenna. He 
is now cured as far as using the electric 
lighting conduit boxes for a ground. 
Many of our fans in the apartment houses 
in the larger cities are using either the 
vapor heating system or the radiator 

pipes for grounds when with a little 
extra trouble they could easily run a 
lead to a cold water pipe in the bathroom 
or the kitchen. If you do not want to 
make a permanent thing of it, just for 
the sake of argument take a piece of 
flexible wire and run it from the ground 
connection on your set to the cold water 
pipe in the bathroom or kitchen. If the 
results warrant, then you can run your 
ground lead, made out of No. 18 annun­
ciator wire, around the baseboard of the 
room so it will be out of the way. 

SPEAKING of grounds, one of our 
correspondents who lives in the coun­

try found his reception was largely deter­
mined by the amount of water from a 
pitcher which he poured on his ground 
connection every night. He has since 
abandoned this practice and now runs 
a copper wire out to the well and straps 
it on the iron pipe leading down into the 
well. Another resident of the same 
vidnity built himself a ground by digging 
a pit, burying a bunch of copper screen 
to which his ground lead was soldered, 
and then covering the hole with charcoal 
so moisture from above could easily 
reach the copper screen. It would take 
volumes to recount all of the exper­
iences radio experimenters have had with 
grounds. Perhaps you have had some 
interesting facts developed by your own 
desires to have as nearly perfect a ground 
system as it is possible to have. Tell 
us so the rest of the DT family may 
profit thereby. 
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J OHN TOMLIN, JR., 303 Madison 
Ave., Atlantic City, N. J., using two 

sets, an Acmedyne and a Bremer-Tully 
Nameless 5, sends in a wonderful list 
consisting of 271 stations dIvided as 
follows: 3 Cuban, 1 Peruvian, 1 German, 
1 French, 1 Spanish, 4 British, 1 Porto 
Rican, 13 Canadian, 1 Mexican and 245 
American stations. It took a great deal 
of time to log up all these stations but 
we'll wager the satisfaction of hearing 
so many stations amply repaid our cor­
respondent for his labor. 

BECAUSE of the anti-blooping raid 
Wilbert E. Scheer, 1329 Campbell 

Ave., Desplaines, Ill., has discontinued 
using his single tube ultra-au dian on 
which he logged the entire country, 
Canada, Mexico, Cuba and Porto Rico. 
He is now using a non-radiative design 
according to his letter. 

TRAVELING salesmen when desirous 
of having their set with them must 

have one that is compact and light. Ed­
ward S. Mancher, 1321 North 'Vana­
maker St., PhiladelphIa, Pa., writes 
RAmo AGE, thanking us for having 
helped him to find a set which he can 
carryon the road. While in his hotel 
room at night he unrolls a piece of "talk­
ing tape" and uses the radiator for a 
ground. Then he entertains himself the 
balance of the evening listening to the 
programs on the air. We do not know 
of any more profitable manner of spend­
ing the evening. 

An I ndex to the Best in Radio Hookups! 
How long have you postponed making that favorite hookup of yours because you couldn't find reliable and clear 
diagrams? We have laid aside a limited number of back issues of RADIO AGE for your use. Below are listed 
hookups and diagrams to be found in them. Select the ones you want and enclose 30 cents in stamps for each 
one desired. 
March. 1924 

-An Eill:bt-Tttbe SUper-Heterodyne. 
-A!imple.lowl03~ tune~. 
~A Tuned Rtr.dlo FreQuencY Amplmer. 
-A Simple ReBe:.; Set. 

l\'Iay.1924 
-Construction of a Simple Portable Set. 
-Radio .PaM"'. 
-Thlrd IIl8t>J.Ument of Rtr.dlo Age D",ta Shee .... 

Juue.1924 
-Imvortant Fnctol'~ In Coruotnlcti~ 8. Super-Hete~odyne. 
-A UnlverMl Amplifier. 
-Adding Rtr.dJo oUld Audio to Ba.by Heterodyne. 
-Radio An Data Shee .... 

Jub.1924 
-A Portable Tuned Im.podanee Rele:.;. 
-opeT"atinK Deteetor Tube by Grid BiM. 
-A Three-Tube Wi_ani Circrllit. 

AUlPlilt.1924 
-BreakIna- Into Radlo Without a Du.~am. 
-The Engliab 4-Ele1Mnt Tube. 
-Filtered Heten;odYDe Audio S~. 
-AD Audio Amplifier Witbout a.n "A" Batter)". 

Sepiernber,l924 
-Ho ... Cnreful Mountlrui: Win Improve Reeeption. 
-One Tmrlnc Con~ollor H:J,;r'e Bresdtb Se1ectivith 
-Four Pa&"e>I of RaU B!ueprlnts"ol a New Ba.by Estero 

"""~ 
N~B':!:~~~~aBiDf!:leTl1beLoqp Bet and a Capa.eltl' 

Feed·bac.k Receiver. 
-A 30Tube Lo-ot- Lou R.e~nerator. 
-Ma.ettorlnc tbe 3-0ircuit Tuner. 

J .. nuary, 1925 
-A Six-Tube SUper-Het. 
-An Efficient Portable Set. 
-A Tuned Plate Relfenerator 
-Maklus 8. StDtion·Finder. 

February, 1925 
-A Three Circult Regenen.tor. 
-A Rea.! Low Los~ Bet. 
-Bluep~int'! of a a·tube ReBe:.;. 

M • ...,h.1925 
-A 6-1'ube R. F. Reeel""'r. 
-How to Wind Low Lo;m, Coils. 
-A Short Wave Receiver. 
-Blueprin ... of a Two-Tube Ultra Audlon and a Rtolten-

eT"atIveReBu. 

April. 1925 
-A S.Tuhe Portable Set. 
-"B" Voltage from tbe A. C. Socket. 
-An Amplifier lor the a.Circuit Tuner. 
-Blueprint'! 01 a FIve-Tube Radio Frequency Rll(I<'!lver. 

Jun"..1925 
-Reducing Sw.tic D.Iooturbanc"",. 
-A Seven-Tube Super-Heterodyne. 
-Hrowning-DrnkeRs""lver. 

ved R eiuart .... 
atedwithBluepriDt'!. 

-Overcoming O~cUlatlans in tbe Robert'! Receiver. 

JU~L!~lng Tube ChaT"acterutiCll. 
-How Mucb Cou.plinJl:t 
-Blueprints 01 Conventional Radio 
-.....Bymbols and Cry3t.al Deteotor Circult. 

Au$"U_t, 192s--soc per .eopy 
-How to Attain Smootb Tun,". 
-Altern.atlng Current Tubllt!. 
-De<liding on a Portable Super-
-And a bUr 50-pue blueprint section. 

September. 1925 
-TbirtY"llne way!! to prevent se'r-oscillations. 
-Tuning efficiencY witb two cont:rols. 
-Idul Audio Amplifier Circuits. 
-Blutol)l"intseotian. 

idtte. 
Single and Dual Centro!_. 

November. 1925 
--Super without I, F. Stage/!. 
-A Good Audio O~dnator. 
-An Efficient Short·Wave Tran.tnlltter. 
-Blueprlnts-Addin&" R. F. Stage~. 

Decem.ber, 1925 
-Tuned R. F. a.nd Re.p:eneration. 
-Radio Ai:e Model Reoelver. 
-Inductive Gang-Control Receiver. 
-Tuning with Chart Curves. 

J .... u .. ry.1926 
-Ra.d.io Age Jana" ry Model 8 et. 
-A Four-Tube Ton.id Set. 
-Power Supply Devic_Bluepriut F89.ture 
-Fioishint:: Your Rtr.dio Cabinet. 

Februar1',1926 
-February Radio Me Model Bet. 
-Plug.in con Receiver. 
-Univ<mlal T ""tboard-BluePriot. 
-Ellminatlnc Audio Distortion. 

Mar<:h.I926 
-Improving tbe BtoWlIlng.Drake. 
-Rbe~t:l.t1ess Tubes In a Set. 
-"Whicb T;vve Intennedlater 
-How to Make a Wavemeter. 

Apri 

'-l·Radio Age, Inc., 500-5IO N. Dearborn St., Chicago 
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MORE PROFITS 
for the 

PROFESSIONAL 
SET BUILDER 

We have an unusually inter­
esting proposition to make to 
the man who is now building 
(or has the ability to build) 
radio receiving sets for resale. 

This is a real opportunity. 
Write today for full informa­
tion .. 

GEARHART ·SCHLUETER 
RADIO CORP. 

713 Voorman Avenue 
Fresno, California 

Twin Loop Divorces Static 
from Signals 

(Continued from page 7) 

tance between the loops is not one-twelfth 
of a wave length, then a correction fac­
tor must be added. The best method 
of measuring the increase in noise when 
one of the loops is shorted is to decrease 
the beating oscillator input, at the mo­
ment the loop is shorted, to such a value 
that the noise level remains the same. 
The decre!,!-se in beating oscillator input 
measures the improvement of the system. 

Several Measurements 

IF THE character of the interfering 
noise has not changed when one of the 

loops is shorted, it is not difficult for 
experienced operators to adjust the beat­
ing oscillator input for equality of noise 
level and check results. But often static 
interference is so variable that several 
measurements have to be taken. The 
measurements described above are gen­
erally checked by measurements which 
employ a local warbler signal introduced 
in one of the loops, and adjusted until 
it can just be heard through the noise. 
The improvement is then determined by 
the ratio of the warbler signal inputs 
corresponding to reception with one loop 
short circuited and with two balanced 
loops, respectively. 

"It is desirable to measure the improve­
ment in the signal-to-noise ratio of this 
long wave two-loop system. Such mea­
surements would include continuous data 
on signi1l~to-noise ratios, strength of 
static, and direction of static. So far 
the system has been available only in the 
winter time, so that it has been impos­
sible to make systematic measurements. 
However, valuable information has al­
ready been obtained and the results are, 
that whenever the improvement was 
only 2 to 3 times, it was fOllnd that the 
general direction of static .. was south­
southeast, that is, the static direction was 
at right angles to the plane of the two 
loops while static from south, southwest, 
and west was always reduced 4-6 times, 
often 8-10 times, and sometimes even 20 
times. On one day only could no improve­
ment be noticed, but static was that day 
coming from the northeast. It may be 
emphasized that a 7-times reduction in 
static corresponds to a 72 or approxi­
mately SO times saving in power at the 
transmitting station." 

Davenport Now With 
Wakem & McLaughlin 

E A. DAVENPORT,formeriyassistant 
.. Sales Manager of Jewett Radio and 

Phonograph Company, Pontiac, Michi­
gan, was recently appointed General Sales 
Manager for Wakem & McLaughlin, 
lnc., Distributors, and Jobbers of Radio 
Equipment, Chicago. 

Wakem & McLaughlin, Inc., of Chi­
cago, for several years distributors and 
jobbers of Radio Equipment, have added 
to their line golf supplies, outboard 
motors, and camp equipment in general. 
It is their thought to be able to properly 

1.~~g~~~~~~~~~gg~J serve the dealer during the slack radio I season. 
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Be sure 
to order 
your June 
copy of Radio 
Age now-In it 
you wiU find the 
Golden Rule 
Receiver, designed 
for both the city 
dweller and the 
lucky chap in 
the country. We 
are proud of this 
set and want you 
to be sure of 
getting the 
June number. 
lSc at your 
newsdealer 

ri!nc~er efllfic~eon~pr.:~:ic:v;'~re1(f:r. 
pro:rnpt. leglll rrotection and the 

deS:::n;k~~h ori!n:i~r:~tnde .. 
scription, for advice .s to coat, 
aearch through prior United Stllte. 

:i:dttf~r~~hel:tl:hoi:;ta~ha:::!ce 
My experience lind falTliliarltJ' 

:~f: m:·:~o~~=at:el~r:l~I::t~rie~~; 
aa to probable patentability before 
they go to any expenae. 

Booklet of ooluabl~ information ant'! 
form for P1'OJM1'lll diaclNinq your 
idea frw on f'OQuul. Writ. IodGlI. 

mCHARD B. OWEN. PI'enl La.., •• 
81 Ow.n Bid .... W .. hln,ton, D. C. 
- .. 1.M Park Row. N. Y. Cit,. 

GOLDENROD GOLD 
PLATED AERIAL 

~~h~rb~J:cie~~~1L8!~~ !~at~~~~:i~~. 8bT~p~~::d ~; 
~~~ILLa~~::t~~y~nE~~~bod~':it~~~~eett1~P~b~ 
oratory and others. Guaranteed to bring( n more 
stations, better reception, greater distance, more 
volume. Agents and Dealers write. 

IMPERIAL RADIO CORPORATION 
Dept. 72, 19.5 Wabanaia Ave., Chicago, Ill. 

Plea8e mention Radio Age when writing to adverti8er. 
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You Can Simplify Battery 
Charging 

(Continued from page 10) 

The double cord should be fastened 
into the plug so that pulling on it will 
not place any strain upon the stranded 

I wires themselves. A simple method of 
accomplishing this is to tie a single or 
double knot with the insulated wires 
as in Fig. 4e. If the hole in the plug is 
large you may require a double knot to 
prevent its pulling through. When you 
have the knot tied and have found that 
the cord will not pull out, loosen the 
two screws in the plug and wrap the 
ends of the wire-from which the insula­
tion has been scraped-around each 
screw, making sure that not a single 
strand is loose from either screw or it 
may stray across and touch the other 
plug contact. 

In case your charger cord is not long 
enough to reach from your radio table 

l or cabinet to the socket you will have 
to put on an extension cord. Buy 

I strongly insulated cord-11twisted pair" 
is the easiest to manage. Connect the 
ends together as indicated in Fig. 4g, 
resulting in a strongly twisted joint. 
Start the twist by cleaning off the 

I insulation from each wire for about an 
I inch, twisting the strands of each wire 

together and then laying the two wires 
to be connected across each other as 
shown at the top of Fig. 4g. Then twist 
each wire around the other firmly, to 
result in the appearance shown below it. 
Tape each joint thoroughly with good 
fric tion tape, to make sure that the two 
joints can NOT touch each other. 

'I In charging a battery, a certain I amount of hydrogen gas is given off at 
the period when the charging operation 
is almost complete. This is known as 
ugassing." Hydrogen and oxygen are 
given off on account of the tearing apart 
or decomposition of the water and this 
is the reason why you have to add fresh 
water to the battery every so often. 
But there is a little acid given off in 
vapor form and this may damage draperies 
or even nearby woodwork. Hence, it is 
always advisable to lay a pad of old 
rags on top of the battery to absorb 
this vaporized acid. The rags will turn 
black and you can then throw them 
away. 

If you charge your battery at a very 
slow rate, the gassing action is prac­
tically eliminated, however, and you are 
less bothered by having to add water. 
For this reason, I would strongly advise 
any of you who are contemplating the 
purchase of a charger to buy a charger 
passing only a slow charge rather than 
a heavy one. Not only will this be less 
expensive to buy but it will be less 
expensive to keep going-buying renewal 
bulbs for etc. Of course, you will have 
to keep the charger going for a longer 
time, but if you have your switches 
conveniently arranged to turn on the 
charger at the same time that you turn 
off the set you needn't worry about the 
more constant use of the charger. More­
over, you won't have any worry about 
acid being vaporized. And the cost 

for electric light current is no more 
than with a larger charger running for 
a shorter period, of course, 

Trickle Charger 

WHAT is even better, to my way 
of thinking, is the so-called Htrickle 

charger" that provides an extremely 
slow charging current of only a few 
tenths of an ampere. The trickle 
charger is intended to be used practically 
all the time. After a little practise you 
can find out about how much of the 
time the charger is to be put on to keep 
the battery full of pep. It is not neces­
sary to wait till the battery goes dead 
before charging it. In fact, it is better 
NOT to let it go dead. The trickle 
charger provides a slow, steady reinforce­
ment of energy that is healthful for 
your battery. Being so slow, it is noise­
less, too. 

If you use a standard size charger of 
the vibrator type, adjust it to charge 
your battery slowly. You won't mind 
turning on the charger oftener or letting 
it run a little longer when the re's nothing 
to it but the simple moving of a switch. 
And you won't worry about the number 
of hours your family may keep six or 
eight tu bes burning when you know the 
battery can be recharged without a 
second's loss of time or getting your 
hands dirty handling corroded connec­
tions and putting plugs into lighting 
sockets. 

Radio Vise 
A small and compact vise suitable for 

attaching to the radio fan's work bench 
has been issued by E. C. Stearns and Co . 
and is illustrated above. 

Klosner Socket 
MEETING the demand for a universal 

socket to take all type of tube 
prongs the Klosner Radio Corporation 
has begun marketing a universal socket 
designed to take care of the contact 
between the socket and the prongs of the 
old UV type as well as the new UX type 
tubes. The socket is designed for single 
hole mounting. 

Beg Your Pardon 
r-rHROUGH a mechanical error in the 

April issue of Radio Age we printed the 
picture of S. M. Kintner, manager of the 
research department of the Westinghouse 
interests, over the story covering the 
awarding of the Liebman prize to Frank 
Conrad, assistant chief .engineer of the 
same company. 

Please mention Radio Age when writing to adoertiser8 
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Many 
EARN 
$50. to $ a 
Week in RADIO 

Get into the great new BIG-Pay Industry 
-Radio. If you're earning a penny less 

W:::5~eji£~·t~a~~~~ r--(-.--~ 
~~:~. f:d t~~':~';.,W: Il~~ -r 
moot f ..... cinatin!r work in the 
world. P o.;tione everywhe~. 
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every community. Short 
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book !rive. all the bet •. 

Learn Quickly and 
Easily At Horne 

M...,ter Radio EngineeT!! will 
abow YOU how to Qualify. 
QtUckly and easily at home. 
for Redlo', fine joh~. We guarantee to train YOU 
eUCCe:'»fully. Every day N. 
R. I..trained men an, taking 
eood tlu..CeII in the Radio 
field. TholWlods of open· 
~nowllw",itinethetrained 
man. FREE EMPLOY_ 
MENT SERVICE. H.soy 
o~her hl~ leatures. Get th9 
facts--cLIP COUPON. 

,.r;.. 
"My charges 
fo r OOD.Sult",tioo 
$2.50 tI" r hour. 
All ~uec_ du~ 
to you." 
R.W.Bu..ckhi1l. 

Brooklyn. 

"Radio a cold 
min_your 
oou reeworth 
Ihousa.oru.." 
A. R. Herke, 

W-lDnine~. 

National Radio Institute, 
Dept. EU~3. Washington, D. C. 

Without ohliPtinll: me in any way. ples5e aend 
me your free h?ok. "R~ch Reward.. in Radio." 
~~!e~~~J'~et&Ji!o~~~::~~ on your vractical, 

Name .. 

AddrMo! 

............ .. ... Stat<e ..... . 
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New Tungars Suitable for Per-
manent Connection 

PERMANENT connection of the bat­
tery charger to the radio battery is 

an important convenience for the radio 
fan. Either of the two new model 
Tungar battery chargers which have 
been produced by General Electric 
Company can be permanently con­
nected to the radio battery. 

The latest development, a new 5-
ampere Tungar, charges an radio "A" 
and HB" and automobile storage bat­
teries and by means of a simple Connec­
tion to one of three terminals, provides 
the fonowing charging capacities: 2, 4 
or 6-volt radio "A" batteries at five 
amperes and 12 volt auto batteries at 
three amperes; 24 to 96 volt radio "B" 
batteries at 0.1 or 0.25 amperes. 

An insulating transformer embedded 
in compound eliminates practically all 
of the noise of operation. 

A new model 2 ampere Tungar has 
also been introduced and this like the 
5 ampere model is equipped with an 
improved insulating transformer im· 
bedded in a compound which makes it 
quiet. 

Humidity in Japan 
Bad For Sets 

JAPAN'S humid atmosphere is ap· 
parently ruining radio receiving appa· 

ratus which is not especially treated 
and sealed hermetically, according to 
advices forwarded by the American 
Consul. Special attention should be 
given to receiving sets sent to Nippon 
to make them moisture proof, it is 
believed in order to keep the sets oper­
ative. 

At first the deterioration of so many 
sets, including some American-made 
apparatus, waS somewhat a mystery. 
Ordinarily noises similar to heavy static 
were heard, followed by a steady de­
crease in signal strength and ending in 
co mplete loss of receptive ability. Corro­
sion of the enameled wire in transformers 
was finally noted where no effort to 
make the cases airtight had been taken. 
Special treatment of transformers is 
suggested to exclude moisture. 

Farm Radio Grows 
There are nearly a million radio 

receivers on farms in the U. S. com­
pared with about 550,000 early in 1925, 
the Department of Agriculture estimates. 
In some states there are now radio sets 
on from 25 to 40% of all farms. 

Rolling Your Own 
WINDING a honeycomb coil has 

been greatly simplified for the ex­
perimenter by the issuance of a neat 
little winder for that purpose, manu­
factured by the Morris Register Co., 
and shown below. 

\Vith this device, which is within the 
reach of any experimenter, three different 
widths of honeycomb coils may be wound. 
A turn coun ter is also provided to facili­
tate coun'ting the windings. Half, three 
quarters and one inch are the widths 
provided for by means of removable 
eccen trics. The diameter of the coils 
may be altered by placing different sized 
spools on the winding spindle. 

Bosch Sells Its Auto 
Ignition Business 

SUBJECT to the approval of the 
shareholders, the American Bosch 

Magneto Corporation, through the un­
animous decision of its board of directors 
has accepted the offer of the Electric 
Auto-Lite Company of Toledo for the 
purchase of its Starting, Lighting and 
Battery Ignition business. 

This will enable the Bosch corpora­
tion to concentrate its plants and facilities 
upon the manufacture of automotive 
accessories, radio units and their acces­
sories. 

Freshman Makes Good 
Showing For 1925 

T HE annual financial statement of 
The Chas. Freshman Co., Inc., for 

the year ended Dec. 31, 1925, issued and 
mailed to stockholders, shows net earn­
ings of $1,407,062.52 after all deductions 
for depreciation, etc. and Federal taxes 
or equal to $6.25 per share on the author­
ized and outstanding 225,000 shares of 
no par value common stock. 

The management considers this an 
exceedingly good showing when con­
sideration is given to the difficult read­
justment period through which the 
industry has been going. 
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Our Radio Exports Jump in 
Five Years 

LAST Yf':ar was the banner year in 
radio exports, according to Depart­

ment of Commerce statistics just made 
available. The total approached ten 
million dollars, nearly four million more 
than in 1924, and ten times the amount 
in value exported in the first radio 
year 1921 

Canada led in accepting American­
made radio apparatus; that country took 
$3,782,928' worth; Japan was second 
with $2,216,535, and Australia, third, 
receiving $675,483 worth. Next in 
order came the United Kingdom, Argen­
tina, and Brazil. All of the countries 
except a few, increased their takings 
of American radio apparatus. The most 
notable instance was in Australia, which 
accepted over a million dollars worth of 
radio equipment in 1924, but dropped 
to $675,483 last year. 

This year exports seem to be de­
creasing, the January figure was $285,000 
less than last year. Exports of batteries 
were about 20 % larger than a year ago. 

Best and Associates 
Buy Out Frost 

FLOYD C. BEST and associates an­
nounce the purchase of the company 

known as Herbert H. Frost, Inc. 
Mr. Best, President and Manager of the 

Chicago Telephone Supply Company, 
now becomes President and Manager of 
Herbert H. Frost, Inc. This is in effect 
a consolidation of the selling and manu­
facturing division of the companies known 
as Herbert H. Frost, Inc., and Chicago 
Telephone Supply Company. 

The executive family of Herbert H. 
Frost,Inc., effective March 1, 1926,follows: 

F. C. Best, President and Treasurer. 
D. S. Hill, Vice-President. 
W. A. Nicely, Secretary. 

De Jur Amplifier 

De J ur Amplifier is a compact 
rigidly constructed unit to be substi­
tuted for the audio transformers thereby 
changing a transformer~coupled to a 
resistance-coupled receiver. The panel 
is of Bakelite and is mounted in a mahog­
any case which fits into the audio side 
of any type set. 

It is manufactured by De Jur Prod­
ucts Co. 
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Dillon Makes Radio Tour 
of Hawaii 

RADIO fans living in Continental 
United States should thank the 
Commerce Department that ~11 

nine radio districts of the country are 
watched over by as many supervisors 

land about twenty inspectors. In our 

. 
insular possessions th. ere are no resident 

. representatives of the radio section. 
Lack of funds and personnel prevents 
the maintenance of sub-offices in Alaska, 
Ha waii or in Porto Rico, but even-

1 tually it is felt resident inspectors will 
be very necessary. 

To be SUfe, distant supervision is 
exercised; Alaska is in our Seventh 
District, the headquarters of which are 
in Seattle, but no personal inspection in 
Alaska has ever been made although 
radio activities are increasing tremend­
ously. Porto Rico is part of the Fourth 
U. S. Radio District, although only 
three trips have been made to that 
island during the past five years. Hawaii, 
although lying far out in the Pacific 
is included in our Sixth radio district, is 
seldom visited by U. S. Radio Officials. 

Colonel J. F. Dillon, Supervisor of 
the Sixth distriot, with offices in San 
Francisco, however, has just returned 
from a trip across the Pacific and filed 
the first report received in about three 
years. Hawaiian fans and commercial 
interests requested the inspection of the 
islands' radio transmitters and a report 
on the interference noted there. 

I COLONEL DILLON'S report, just 
received in Washington, states that 

considerable radio and other interference 
1·1' has been eliminated through the co­

operation of local interests. He an­
i I nounces the creation of a permanent 

radio grievance committee which will 
handle the more important problems 
encountered. The membership of this 
unique committee includes amateurs, 
fans, commercial and other electrical 
organizations and businesses. 

A confidential report on the new 
inter-island radio telephone service, which 
proposes to use a wave length between 
171 and 199 meters, was also filed. This 
service, conducted for several months 
experimentally, anticipates a 24-hour 
service for commercial use between the 
islands. It looks practical, but is not 
officially authorized as yet, al though 
few amateurs are using this channel. 

Concerning the broadcast situation, 
Colo_nel Dillon says that although there 
is one local broadcast station owned and 
operated by the Advertiser, (at Hono­
lulu) it is not comparable \vith the 
stan.dard stations in the States. Most 
local fans strive for the reception of 
dista.nt U. S. stations. This requires 
powerful and sensitive receiving sets, 
which when tuned sharply bring in 
many extraneous noises, including elec­
trical disturbances as well as commercial, 
naval and ship code messages. How­
ever, while at Kamamea, Colonel Dillon 
succeeded in picking up the American 
stations KFI, KGO and KOA, with 
good results except for fading. 

He urges the detail of a local inspector 
who would be on the job the year around. 
Through the cooperation of the local 
fans and other interests, however, he 
believes many difficulties heretofore en­
countered have been eliminated. Several 
night sessions of a group of listeners 
located sources of trouble, with the 
result that certain noises have dis­
appeared. Commercial and Naval sta­
tions have tuned their transmitters to 
their assigned waves, and some stations 
have agreed not to send during the 
broadcast hours, or between 5:30 and 
9 :30 p. m. One station, using the 600-
meter distress and calling wave length, 
has been adjusted to the 730 meter 
channel taking it far above the broad­
cast band. In general, the Hawaiian 
fans were enthusiastic and now expect 
to get our stations more frequently. 

Spans U. S. On 13.1 Meters 
In Day Light 

RECENT radio tests between the 
naval stations at Bellevue, D. C., 

and Mare Island, California, have demon­
strated that the use of the short wave 
lengths 13.1 and 13.4 meters is practical 
in day time transcontinental radio 
communications, according to Naval 
radio engineers. This is said to be the 
first time signals have been transmitted 
successfully for 3000 miles in daylight 
on as low as 13.1 meters. Although the 
Navy is proud of its achievement, it is 
planning to tryout even lower channels 
to ascertain what short waves can be 
used pradically. 

The aim of this particular experiment 
at the Naval Research Laboratory is to­
ward economy, since short-wave mess­
ages can be transmitted with less power 
than when long-waves are employed. 
The Annapolis arc station, for example, 
uses about 350 KW in its long range 
transmissions, whereas the recent tests 
succeeded in shooting code messages to 
San Francisco with around 250 watts. 
If this research work proves practical, 
it is hoped that eventually the Navy 
may erect 1 KW transmitters, which 
can carry long distance on short waves. 
They would cost around $10,000 as 
against the present cost of hgh-powered 
long-wave stations approximating a mil­
lion dollars. Such a saving would be far 
in advance of any practical economy 
plan contemplated and would be re­
flected also in the maintenance of sta­
tions, if only a hundredth or even a 
tenth of the power was required. 

Although the 13 .1 and 13.4 meter 
trails were one waYi that is, from Belle­
vue to the Pacific station, there is no 
reason why a similar transmitter located 
in San Francisco would not carry east­
ward equally well. As it happened, 
the Mare Island station answered on the 
70 meter wave, a channel found very 
serviceable at night. 

The naval radio engineers are seeking 
even shorter waves available for practical 
use in daylight. They are attempting 
to disprove a theory that the chan­
nels between 10 and 14 meters are useless 
for this type of service. Their present 
plans include tests with wave lengths 
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around 10, 11 and 12 meters. These 
channels are being tested out experi­
mentally, to pick out a practical short­
wave route for day traffic. They are 
not assigned exclusively to the Navy. 
The present short waves allocated to the 
naval service lie within the 16.6 to 18.7; 
the 21.4 to 26.3; 33 to 37.5 and 66.3 to 
75. meter bands. 

Naval experts point out. however. 
that these short channels are useful only 
in point to point service. The vagaries 
of the short waves with their strange 
inaudibility at some points, make those 
channels impractical for broadcast pur­
poses or transmitting general dispatches 
to the fleet, the ships of which are at 
different distances from the transmitting 
station. For service between certain 
points or to ships in known localities they 
prove very useful. When short-wave 
messages must be sent to several points 
or to a number of vessels at different 
distances from a station, four separate 
wave lengths are used simultaneously. 
At least one of the four wave lengths, it is 
calculated, will be available, so that every 
station and ship can pick up the general 
dispatch. Each operator figures out the 
most desirable channel for his location 
and distance, and listens in on that -alone. 

All this work is experimental, but the 
results being achieved point toward the 
practical use of short-wave, low-powered 
transmitters in the future rather than the 
very high-powered, long-wave sending 
stations which cost so much more. 

R. M. A. Meets in Atlantic 
City May 10-15 

CHIEF interest in radio trade circles 
now centers on the coming conven­

tion of the Radio Manufacturers' Asso­
ciation to be held at the Ambassador 
Hotel, Atlantic City, the week of May 10 
to 15 inclusive. It is planned to make 
the occasion a general gathering of radio 
interests for the discussion and solution 
of those problems that can only be met 
by the collective intelligence of the men 
of the industry. 

Invitations have been issued by the 
executive offices of the Radio Manufac­
turers' Association to allied organiza­
tions and many have signified their in­
tention of being represented in numbers. 
Indications are that the convention will 
be the most largely attended conference 
of radio interests ever held. 

A prog,ram fully in keeping with the 
importance of the occasion has been 
arranged. A number of outstanding 
personages in radio, general industry, 
and governmental circles will speak. 
Jacob 1\L Arvey, chairman of the Mayor's 
Radio Commission of Chicago \vill dis­
cuss "Activities of the Municipality in 
Radio"; W. H. Lynas, a member of the 
Grand Council of Radio Manufacturers 
and Merchandisers of Great Britain, who 
spoke before the convention of the Asso­
ciation last year, will again address those 
in attendance on "Radio Conditions in 
Foreign Fields"j Major-General C. M. 
Saltzman, chief signal officer of the 
United States Army, will relate the ex­
tensive use of radio in our national 
defence. 
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Joi n the of Amer­
ica. Learn ho w to build a nd repair 
sets. The Association will train )'OU­

start you ou t in business, if you w ish . 
Be the r adio "doctor" of your com­
munity. $3 an hour upwards easily 
made. 

Earns $500 In Spare HOUTS 
" I have at last found myself ," writes 
Lyle Follick, Lansing. Mich. " I have al­
ready made over $500.00 ." Werner Eichler. 
Roches ter, N. Y .• writes. "-ha ve made 
over $50 a week in m y s pare time." Our 
members IJre starting r adio stores, in­
creasing t heir salaries. secUring' better 
positions , pass ing radio operator examin­
atioDs, earning hiE mon ey in spare time. 

Join Association Now! 
Are YOU interested in Radio for pleasure 
or prollt? Join now because we have a 
Special Plan whereby your membership 
need not cost YOU a cent. Only limited 
number of t hese m ember ships a cceptable. 
Write now for details-before it is too 
late. ______ :vIaii This Coupon.------ .-

I RADIO ASSOCIATION OF AMEIHCA. I 
I g:~~. !S;-::t'ft~ISR6~1I~~~~OdSp!:~i i:~~~II~SBOCI- II 
I 1I t10D Member-shIp P lan. 
I Namc-...... . ................ · .. ·· ... H". ~~. ........... I 
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I When Radio Was Young 
(COlJlin~edfrom page 18) 

connection with these demonstrations 
and lecture engagements new experiences 
were constantly being met with. At the 
State Fair, the coherer had a tendency 
at times to go off in the most erratic 
manner when the sending apparatus was 
not operating, resulting in many a laugh 
on the demonstrator. It was not until 
noon of the second day that he connected 
the peculiar behavior of the coherer with 
the discharges of a large Toepler-Holz 
machine used by a lightning-rod agent in 
an adjoining building. 

Another occasion when the coherer 
disgraced itself was in a church in a small 
town in southeastern Nebraska. It was 
mid-winter and very col,d with a deep 
blanket of snow en the ground. Afte r 
arriving in the afternoon, the apparatus 
had been taken to the chul"ch, set up and 
thoroughly tested out in spite of the low 
temperature. The janitor arr ived at 
about six o'clock and, whi le the lecturer 
was enjoying a fine dinner a t a home 
near-by, he proceeded to crowd the 
furnace to its fullest capacity. The church 
was in poor repair and by seven-thirt y 
the room was at a temperature of 80 0 

F. and the air saturated with moisture, 
the latter being caused by snow which 
had blown into the attic, melted, and 
dripped through the ceiljng to the room 
below. Vapor particl,es became con­
densed inside the coherer so that its 
operation became altogether undepend­
able and spoiled the best part of the 
demonstrations. 

Radio Explosions 

The explosion of gunpowder by radio 
waS planned to Come at an unexpected 
time for the audience itself so as to make 
the experiment more effective. Some­
times it gave even more startling results 
on persons not in the audience. On one 
occasion a bomb had been placed in the 
hall just outside the la boratory door in 

I 
the school building. A ninth grade class 
passing through the same hall at the 
time was badly frightened by the sudden 
explosio n. At another time, whi le 
demonstra t ing in a church, the bomb 
was placed outside by opening a window 
nea r the platform. The usual group of 
hangers-on, so characteristic of the small 
town , o n hearing the window open hur-
ried around to the side of the church 
with the expectation of being able to 
hear and see without paying the price of 
admission . This plan was suddenly 
abandoned a few seconds later when the 
lecturer pressed the transmitting key, 
to the great amusement of the audience. 

By 1910 the coherer has been riplaced 
by a crystal detector and the induction 
coil by a 1000 watt transformer, better 
known as a "stone crusher." Trans­
mission over 1000 miles by amateurs 
began to be rather common and occas ion­
ally word would come of signals having 
been picked up on ship-board from our 
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experimental, station, 9YD. But that , "==============..11 
is a different story. -
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How to Secure Amateur Radio 
Licenses 

(Continued from page 17) 

Where to Apply 
1st District: Customhouse. 

Boston, Mass. States of Maine, 
New Hampshire, Vermont, 
Rhode Island. Massachusetts, 
Connecticut. 

2nd District: Old Treasury 
Buildin4. New York, N. Y. 
States of New York (county of 
New York, Staten Island, Long 
Island, and counties on the 
Hudson River to and including 
Schenectady, Albany and Rims­
seIaer) and New Jersey (coun­
ties of Bergen, Passaic , Essex, 
Union, Middlesex, Monmouth , 
Hudson and Ocean). 

3rd District: Customhouse, 
Baltimore, Maryland. New Jer­
sey (all counties not included 
in second district), Pennsyl­
vania (counties of Philadelphia, 
Delaware. all counties south 
of the Blue Mountains, and 
Franklin Co un ty), Delaware, 
Maryland, VirRinia, District of 
ColuUlbia. 

4th District: Haas-Ho.~:·ell 

Building, At 1 ant a, Geor gia. 
States of North Carolina, S :::uth 
Carolina, Georgia, Florida, Ten­
nessee, Porto Rico. 

5th District: CustoUlhouse, 
New Orleans, La. St .-: t es of 
Alabama, Mississippi, LouiSI­
ana, Texas, Arkansas, Okla­
homa, New Mexico. 

6th District: Customhouse, 
San Francisco, California. Sta tes 
of CalifornJa , Hawaii, Nevada, 
Utah, Arizona. 

7th District: L. C. Smith 
Building, Seattle, Washington. 
States of Oregon , Washington, 
Alaska, Idaho, Montana, Wy­
oming. 

8th District: Customhouse, 
Detroit, MlchiRan. States of 
New York (all counties not in­
cluded in second district), Penn­
sylvania (all counties not in­
cluded in third district) , West 
Virginia, Ohio, Michigan (Lower 
Peninsula). 

9th DIstrict: Federal Buzld­
ing, Chicago, Illinois. Indiana, 
Illinois, Wisconsin, Michigan 
(upper peninsula) , Minnesota, 
Kentucky, Missouri, Kansas, 
Colorado, Iowa, Nebraska, South 
Dakota, North Dakota. 

The headquarters of the vari­
ous districts are located as indi­
cated above, and, in addition 
at this particular time, branch 
offices in charge of Assistant 
Inspectors or Radio Inspectors 
are main tained a t Norfolk, 
Virginia, Savannah, GeorRia , 
and Philadelphia, Pennsyl­
vania . ................................................................ 

tern must be shown. The application 
must specify the power to be used and 
may be made for the use · of continuous 
wave telegraphy (CW), interrupted con­
tinuous wave telegraphy (lCW) or 
radiophone. Interrupted continuous 

waves may be produced by the use of 
un-rectified alternating current power 
supply to the plates of the vacuum tubes 
or by employing a chopper or interrupter. 
The use of ICW is permissable only be­
tween the wave-lengths of 170 and 180 
meters. Radiophone t ransmitters may 
be operated between 170 and 180 meters 
and also in the band between 83.28 ~nd 
85.66 meters (3600 to 3500 kilocycles). 
Transmission by means of continuous 
wave signals is permissable within the 
following bands: 

200 to 150 meters; 1500 to 2000 kilocycles 
85.7 to 75 meters; 3500 to 4000 kilocycles 
42.8 to 37.5 meters; 7000 to 8000 kilo-

cycles 
21.4 to 18.7 meters; 14,000 to 16,000 

kilocycles 
5.35 to 4.69 meters; 56,000 to 64,000 

kilocycles 
0.7496 to 0.7477 meter; 400,000 to 

401,000 kilocycles. 

Spark transmitters are now banned 
because of the serious interference caused 
by their operation and to decrease further 
the possibility of interference with broad­
cast reception the use of conductive 
(direct) coupling in amateur transmitters 
is no longer permitted with any type of 
transmitter, except where loop antennae 
are used. 

The maximum power input which may 
be used at an amateur station is one 
thousand watts and at stations located 
within five nautical miles of a naval or 
military radio station the power input 
must not exceed five hundred watts. The 
present day amateur does not regret 
these limitations as did the amateur of 
a few years ago when spark transmitters 
were used exclusively because with a 
power input of a few watts he can trans­
mit distances undreamed of with appa­
ratus then available. 

Provisional License 

Bm4!w .. Amplifier 
Resistance-Coupled 

PERFECT AUDIO AMPLIFIER 

THIS compact unit is a ready-built, 
ready-to-install audio· amplifier 

whichwilIimproveanyradioreceiv~ be­
cause it amplifies without distortion. 

Your radio receiver will be improved 
by using the Bradley-Ampli£er. It is 
very compact and will £t within prac­
tically any radio cabinet. 

Try onetonightandhearthe difference. 

The Bradle:r­
Amplifier is 
sold in a dis­
tinctivecheck.­
ered carton by 
all relia ble 

'2>,...&rI....~.».~5'><"l radio dealer!! 

~~[~i;~~ and jobbera. 
~ Ret4ilPrne 

$15.00 

ALLEN.BRADLEY COMPANY 
289 Greenfield Ave., Milwaukee. Will. 

it may be operated at any time on the 
alloted wave lengths below 85.7 meters, 
using continuous waves only, providing 
that no interference is caused to radio 
reception. If the amateur should cause 
interference on the broadcasting wave 

I F THE application for license is ap- band~, the Supervisor of Radio upon 
proved, a provisional amateur radio receipt of complaints will withdraw the 

station license is issued for a period of privilege of operating during the hours 
two years which authorizes the operation mentioned until such time as the amateur 
of the apparatus described in the appli- can prove that he has eliminated the 
cation at the specific location stated in cause of the interference. 
the license. A station call, composed of 1 The amateur radio operators of the 
a numeral designating the radio district United States enjoy unusual opportuni­
an~ fol1owed by two or three . letters,. is ties and privileges. That these are very 
aSSigned and must be transmItted WIth .. 
every call or communication. This call general.ly apprecIated IS de~onstrated 
only may be used and it cannot be trans- by their efforts to be of ~erYlce, by.the 
ferred to another station without proper number of amateurs holding responsible 
authority being secured. Increase in I positions in the industry and by the many 
power, changes in location or important developments with which they are 
chan ges in equipment may not be made credited. 
until a new application has been filed, 
the approval of the Supervisor secured ! 
and the license amended. I 

The required licenses haying been 
secured, the amateur may proceed with 
the operation of his station in accordance 
with the regulations goveTning such sta­
tions and under conditions set forth in 
the license itself. The station can not 
be operated between the hours of eight 
and ten thirty o'clock in the evening or 
during the broadcasting of church 
services of Sundays on wave lengths 
between 150 and 200 meters although 

Not Leaving 
DESPITE reports to the contrary, H. 

H. Roemer, director of sales promo­
tion of the Zenith Radio Corporation, 
has not left the employ of that corpora­
tion, according to a statement received 
by R~DIO AGE. 

A report, printed in another magazine, 
stated Mr. Roemer was going with a 
Bridgeport concern, which the Zenith 
organization wishes to state is not 
correct. 

Pleass mention Radio Age when writing to advertu6,.. 
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, Gets Everythin~ 
But Noise/ 

Re.ad this convincing letter from 
a man who has Ulistened 

and marfJeledH : 

Kane Antennae Co. 
Dear Sir: 

"Atchin!on" Kan. 
JBn.Hth.1926 

The Kane Antennae sure does the work. It has 
ellt down local interferenee until you cannot notIce 
It. Now I am in as had 8. place B& can be found 
for radio. So my trouhle is over with interter­
enee. Showing you that I am more than satisfied. 
I Wllnt the same kind of a Kane Antennae with 
aerial and counterpoise for my home. I am Using 
this one at the rtore. 

eRAS. MILLER CIGAR STORE." 

Improves Reception 60% 
EntirelY eliminate:! all Dower noise:s suob WI lea.ky 
trjUl:.lfol'llle~. ganeratora. motor b1J.lml. Delco 
Plants, ete. Cutll static and regenen.tioll howl..!! 
and aque:W. iD two. Dr. Gehrig of Oaldand, O!U.If., 
e&Yl!I it impM)V03 hi8 reception fully 60 Ilereent. 
00 away forever wIth d.Ia&v_ble noises. 

$1.00 ~~!:~i.,:!.L1::orrf!.~Ntr.win~. 
IUld full inBtruetlonl'l for "reeling tlW. wonderful 
Antenna". Just ~end U.QO (a. cheek will do. St.a.mlJO! 
not acc"t1t.,d). A limited numbJ,r a.vailahl •• Send 
TODAY. 

KANE ANTENNAE CO. 
Dept. 820G, 8034 W. Van Buren St., Chlca\lD, III. 
Dealerr;-SaQd at Once for Attractive Proposition. 

KANE ANTENNAE 

F R E E-Our 64-Page Cat­
alogue. Filled With Radio 
Bargains. Write Today! 
RANDOLPH RADIO CORP. 
159N. UNION AV.Dept4CHICAGO,ILL. 

LOW·LOSS COILS 
FRESHMAN and PF ANBTEIHL tYRO radio 

freQuency lranaformers. D. C. C. wiro. 200-500 
wavelength. Mounts lncIuded. 
~ach $.50 Set of Three $1.25 
Guaran.teed or money refunded. Specify lize of 
condenser. 

KISSEL· CARMAN 
2215 Archer An. Chlullo. Ill. 

Use the Log-a-Wave Chart 
Page 64 

Ways to Protect Inventions 
While Making Experiments 

(Continued from poge 19) 
as best he Can, the particular advantages 
of the invention and the principles of its 
operation. After all of this is completed, 
the inventor should take the paper to a 
notary public and have it stamped with 
his seal and the date. Then the inventor 
should take it to two or three or more of 
his dependable friends and permit them 
to carefully read and examine the paper. 
The invention should be thoroughly 
understood by them. It will not do to 
merely permit them to sign the paper 
without reading it and undefstanding the 
invention. The reason for this is obvious. 
]f during the later Court litigation the 
witnesses are requested to identify their 
signatures, the sketches and descriptive 
matter, the inventor's case of establishing 
priority will he considerably strengthened 
if the witnesses are able to state, under 
oath, that the sketches and descriptive 
matter were thoroughly examined and 
understood by them on the date their 
signatures were affixed. 

If, however, the witnesses Can only 
identify their signatures and are unable 
to state whether or not the sketches and 
descriptive matter were on the sheet when 
it was signed by them, there is a doubt 
whether the sheet contained all or any 
part of the matter at that time. 

An Example 

QUITE recently an inventor was un­
successful in obtaining a patent be­

cause he h~d permitted the witnesses to 
sign a folded paper containing a descrip­
tion of his invention. It was not difficult 
for the opposing attorney to establish a 
serious doubt in the minds of the Court 
that the paper contained any descriptive 
matter on the date it was signed by the 
witnesses. 

The sheet of paper should also contain 
an explanation why it is being prepared, 
and when the inventor intends to file 
an application for a patent. 

Of course, many inventors do not desire 
to disclose their inventions promiscuously 
before the patent applications are filed. 
It is unnecessary to do so, if the applica­
tion is to be filed immediately. But if 
the invention is not perfected or if for any 
reason an application for a patent cannot 
be filed, it is good policy to disclose the 
operative parts of the invention to de­
pendable friends, as otherwise when 
t wo persons are working independedly 
on the same invention, the patent rights 

The Magazine of the HltUr 

may be lost to the negligent individual. 
The lIReduction to Practice" of an 

unpatented invention is considerable bet­
ter evidence to establish priority than 
merely having descriptive papers signed 
and witnessed. That is. if a person is 
unable to file an application for a patent, 
he should at once build it and put it into 
use. This method establishes priority to 
the date the invention is put into opera­
tion. Obviously persons must be per­
mitted to see the invention, otherwise 
there would be no witnesses by which to 
prove its existence, in the event later 
litigation makes it necessary. The per­
sons who see the invention should sign 
dated papers in acknowledgment. The 
inventor should keep these papers for 
future reference. ------
Can't Strip Name and Sell Sets 

An order was signed by Judge William 
Clark in the United States District Court 
for the State of New Jersey on March 
12th in the litigation between the Chas. 
Freshman Co., Inc. and Louis Solow, 
trading as the Solow Radio Company. 

In this litigation the defendant aC­
q uired Freshman Masterpiece Receivers 
from people who were not authorized to 
sell same and proceeded to sell, advertise 
and offer for sale these receivers as Fresh­
man products after he had stripped the 
receivers of the name-plate containing 
the trade-mark and serial number of the 
Fresh man Co. 

I t was contended by counsel for the 
Freshman Co. that this was a form of 
unfair competition. which, if allowed to 
continue, would cause great injury be­
cause of the fact that its good will was 
dependent upon the ability of the Com­
pany to have its trade-mark. which es­
tablished its good will, stay with its 
product until it reached the ultimate 
consumer, for only by such means could 
its good will be maintained and extended. 

It was further contended that unless 
this practice was enjoined unscrupulous 
manufacturers would be able to dupli­
cate in size, shape and appearance the 
Freshman receiver and advertise their 
products as Freshman products with the 
name-plate of the Freshman Co. stripped 
therefrom. 

Judge Clark granted a preliminary 
injunction restraining the defendant 
in the above litigation from selling or 
offering for sale any Fresh man products 
from which the name-plate or trademark 
of the Freshman Company had been 
stripped, either by or for the defendant. 
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What Price Radio Popularity? 
(Continued from page 29) 

piano. Somebody who knew something 
about radio heard him and immediately 
steered him to a studio. 

The young man is doing pretty well 
today. He's making rolls for a player 
piano concern and he's got himself the 
sweetest kind of a job as a staff artist in a 
studio. Of course he got the studio job 
first. The job with the player piano 
concern followed in natural order. 

It might not be out of place to men­
tion, right here, that radio has done 
more to bring musicians and singers to 
the attention of piano roll and phono­
graph record manufacturers than any 
other factor in the amusement world, 
with the exception, of course. of the 
stage. In many ways, radio has the 
edge even over the stage. It takes a 
performer years to become known on the 
stage. In radio, if he's clever, he can 
become known all over the country in a 
few months. 

What price radio popularityl 
"Why I've done in two years what it 

would have taken me 15 to do in vaude­
ville," laughed a radio favorite to me the 
other day. HIn radio you can become 
popular almost over-night. What other 
line can you think of that would do that 
for you?" 

The story of the piano player who went 
from prison walls to the stage of the best 
vaudeville circuit 1n the country is now 
history. Any number of people are 
ready to admit that they have heard far 
better piano players than this particular 
one. But what made him? Radio! 
That, and the perhaps unwitting skill 
of the announcer who was able 'to weave 
romance into the sordid background of 
the prison. The whole country went 
into such ecstasies over the piano play­
ing of this man that, before his term was 
up, he was made half a dozen offers for 
vaudeville and had received hundreds of 
dollars in money and gifts. I am told 
he broke house records in practically 
every town he visited. 

OTHER radio performers have ven­
tured into the field of vaudeville but 

not with the same degree of SuCCesS. I 
am told that of the number of perform­
ers who have tried vaudeville only a 
meager 5 per cent of them have proved 
legitimately entertaining. Radio per­
formers still seem better suited to the 
quiet of the studio than to the white 
blaze of the footlights. 

I t isn't all roses, though, this radio 
broadcasting. The fan mail tells the 
story. Let it begin to dwindle and the 
entertainer might just as well prepare to 
sing his swan song. Let his popularity 
wane and his appearance at the studio 
is desired' about as much as a good case 
of smallpox. Gone then are his chances 
of selling the popularity that radio has 
given him. 

Said a canny radio singer not long ago, 
"I'm going to get mine while the getting 
is good. I don't know how long this is 
going to last." 

It may not last very long at that. 
I'm told the line between the good and 
the mediocre talent is being more firmly 
drawn every day. Indeed, I have been 
told of some studios who employ only 
their own staff of entertainers and who 
use no outside talent at all. Radio 
bookers are beginning to crop up. Every 
day it becomes harder for the amateur 
to jump into the ranks and get himself 
"made" over the air. But if he can 
make the leap; if he can hit the bull's-eye 
of public favor-well, as Briggs would 
have it, it sure is a grand and glorious 
feelin'. 

Hawaii and South Africa 
Linked by Ham Radio 

\'l!HAT is believed to be a world's 
l''' record for two-way short wave com­

munication was established recently when 
the Ft. Shafter Signal Corps station at 
Honolulu, operating on a wavelength of 
36.5 meters, carried on a thirty-five 
minute chat with amateur station OA4V, 
located at Johannesburg, South Africa. 
After exchanging greetings between the 
two countries a daily schedule was ar­
ranged. 

The estimated distance the message 
was sent is between 11,000 and 12,000 
miles, but in spite of this fact strong 
signals were reported by both parties. 
After the usual preliminary greetings, the 
following messages were exchanged: 

Greetings half way around world from 
u. S. Army and Radio Amateurs oj 
Hawaii-(signed) 6CDF. 

To which the South African amateur 
replied: 

Go ahead, old man. I called you yester­
day but you did not get me. You are ~ery 
loud here. Greetings from South African 
amateurs via Relay League to all the gang. 
Local time now is 6:30 A. M. It is full 
daylight here. 

The South African message received in 
Honolulu at 6:15 P. M., and it is interest­
ing to note that due to the particular time 
at which the exchange took place, the 
message was received the night before it 
was sent. 

The Hawaiian station, operated by Sgt. 
H. W. Wilson, transmits under the ama­
teur call 6CDF, and is also the experi­
mental station for the Signal Corps at 
Fort Shafter. At the time the communi­
cation was effected very low power was 
used, and it is the opinion of Army offi­
cials here that a new record has been 
established. Confirmation from \Vashing­
ton is being sought and it is expected 
within a short time. 

New Method to Measure 
Frequencies 

THE Bureau Df Standards has a new 
exceptionally accurate method for 

measuring the frequency of tuning forks, 
which are used in standardizing wave­
lengths. 

The old system of driving the tuning 
fork by the "make and break" method 
is superceded by a "continual drive" 
which gives a much greater_degree of 
accuracy. 
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Control 

Modulator 
Plug 

,; X 71TH your radio set 
V V operating under 

full power, you can now 
regulate tone and volume 
to suit your mood, by sim­
ply turning the knob on 
this Centralab Modu­
lator Plug! Replaces or­
dinary loud-speaker plug. 
Provides perfect control 
of volume from a whisper 
to maximum, without 
touching the tuning dials 
or rheostat. Cuts down 
static iinterference, 
smooths out powerful 
local stations, and 
brings through pro­
grams sweet and clear 
-improves spring and 
summer reception won­
derfully. 

$2.50 at your radio 
dealer~s-or sent di­
rect if he cannot sup­
ply you. Write for 
literature describinA 
this and other Cen­
tralab controls. 

CENTRAL RADIO 
LABORATORIES 

14."Keefe Ave.. Milwaukee" Wis 
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Holds 4 World Records 
ALL FULLY VERIFIED 

(1) Longest distance ever received on a 
loop aerial-8,375 miles. 

(2) Most consistent reception of stations 
6,000 to 8.000 miles distant-117 pro­
grams in three months. 

(3) In 2 %. hours, brought in six different 
stations-all over 6,000 miles distant, 

(4) Received greatest number of stations 
located 6,000 or more miles away, 

NEW REPORTS 
Dr. Sidney Kub of Cbicago, Illinois, writes: "Have 
certificate showing reception 2LO London on my 
World's Record Super 9 in spite of adverse conditions 
test week----some accomplisbment for any receiver." 

Lut year a World's Record SUper 9 brought 2LO Into 
Chieago with loud speaker volume on a loop. 

th your parts 
1cked up 118 

Australia, Mexico, Alaska 
and ions came In I1ke locals­
Have tried best rcceivl!rs made--Yours (The 'World'! 
Record Super 9) outpoints them all." 

BUILD IT YOURSELF 

ALL THE PARTS 
Send for data on all the parts net!essary to make an 
eract duplicate of this marveloUS receiver together 
with a complete book of instructions. blue prints. etc. 
FREE. Mr. Scott's story of the development or hIs 
maiter receiver and proofs of its record-break1ng per­
formances sent on receipt of stamped and addrcssed 
envclope. 

MATCHING 
Speciallacilities lor ca.librating and match_ 
ing intermediate Irequency tranJ//ormer, 
and fiiters to match them. Call or write 

lor lull particular.. 

SCOTT RADIO LABORATORIES, 

35 S. Dearborn St" CHICAGO, ILL. 

Use the Log-a-Wave Chart 
on page 64 

Arctic Expeditions To · 
Be Radio Equipped 

RADIO equipment has come to be one 
of the most important items con­

sidered by Arctic expeditions these days, 
when communication with bases is re­
quired on polar dashes by the air route. 
Commander Byrd, of the Navy is equip­
ping his ship and plane with the latest 
medium and short wave apparatus, for 
direct communication, relaying news to 
amateurs and experimental tests. 

His ship the S. S, Chantier will answer 
to the call KEGK on either spark of a spe­
cial short wave tube set. The airplane 
will be furnished with the latest 50-watt 
tube set, operating on 61 and 44 met~rs, 
for an estimated range of at least 1000 
miles. A portable short wave set will 
also be carried in the plane for use in the 
event of emergency landings. 

The radio personnel of the expedition 
includes Chief Operator Lloyd K. Gren­
lis, of Chicago, and operator George H. 
James of Manchester. N. H. The radio 
equipment has been selected by Malcolm 
F, Hanson, who designed some of the 
apparatus. 

Captain \Vilkins of the Detroit Arctic 
Expedition is also carrying considerable 
radio equipment, including a short-wave 
airplane transmitter designed by Mr. 
Hanson. His plane will use the call 
KDA in transmitting neWs to members 
of the North American Newspaper 
Alliance on 60 and 44 meters, 

The Amundsen-Ellsworth Polar Expe­
dition wh:ich plans to fly towards the pole 
from Spitzbergen is also radio-equipped. 

The U. S. Weather Bureau it is under­
stood will cooperate by transmitting' 
weather bulletins to the Polar fliers. 

Court Upholds Radio 
Injunction 

AFAR-REACHING decision clarifying 
the status of certain classes of radio 

broadcasting was seen in the opinion 
handed down recently by the Cook 
County Appellate Court, sustaining the 
John P. Bowles Company, cattle brokers, 
in an inj unction against the Chicago 
Livestock Exchange, restraining that 
organization from interfering with the 
daily broadcast market reports by remote 
control from the stockyards over WHT, 
which is conducted as a public service by 
the brokerage concern. 

The injunction is the outgrowth of a 
resolution adopted by the Livestock 
Exchange effective December 1, restrain­
ing any member of the concern from 
broadcasting market reports. The legal 
ruling was first granted by the Circuit 
Court and appealed by the Livestock 
Exchange to the Appellate branch. 

Readers 
of Radio Age 
are invited 
to give us their 
comments on the 
Golden Rule four 
tube receiver to 
be described in 
full in the June 
issue of Radio Age, 
Order your copy 
nOW-1Sc from 
your newsdealer­
or better still, 
make use of handy 
subscription blank 
elsewhere in 
this magazine. 

The Bowles Company has conducted 
a remote control market service over 
WHT direct from its offices at the stock­
yards, for nearly a year. The character 
of the service 'Was such as to have a 
tangible effect on the market, regulating 
shipments according to the state of visi­
ble supplies. Business of the broadcast­
ing brokers became so great that other 
members of the exchange sought to re­
strain the company from further use of 
this medium_ 11!::=============dJ 
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Use Hints for Your Harmonics 
Experiments 

(Con/inued from page ZZ) 

data is most conveniently recorded in 
Table III. 

This table is of course, not complete 
but it illustrates the method of deter­
mining which harmoniC'S of the oscillator 
and broadcasting station are utilized. 
Ignoring the quantities in brackets for 
t he moment (these have not been deter­
mined as yet) let us note that the other 
data in this table are from the firs t 
experiment. A beat note marked UFaint" 
is obtained at a dial setting of 57.6. 
\Vhat is the fundamental wavelength of 
the oscillator given by this dial setting? 
From the discussion following the firs t 
experiment this problem can be expressed 
by proportion thus: 
1st dial setting (1st wavelength )' 
2d dial ~etting = unknown wavelength 

or 14.4 =(62.4 )2 from 
57.6 unknown wavelength 

which, unknown wavelength =128.4 met­
ers. 

This shows that an adj llstment of the 
oscillator of 124.8 meters gives zero 
beat with the broadcasting wavelength of 
312 meters, or to put it somewhat differ-

Price $1.10 

ThedMagazine of Ihe Hour 

Jewell 
Lightning 
Arrester 
"Approved by Under­
writers For Both Indoor 
and Outdoor Installa­
tions." 

ClDon't take any 
chances. Confonn 
with the radio code 
oftheNationalBoard 
of Fire Underwriters. 

ClThe Jewell Arrest­
er has a beautiful 
brown porcelain 
case. 
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ently, a harmonic from each of these C 
wavelengths gives zero beat. The ques- Jewell Electrical Instrument o. 
tion is, then , which harmonic of the 1650 'YaInut St., Chicago 
broadcasting station and which har- "26 Years Making Good Instruments" 

monic of the oscillator is uti lized ? L~~~-;~~;~~'~--~~~;;;;~~~i~~i;;~~~i~i~~~~~ To determine this we must divide 
124.8 by a whole number and 31 2 by 
another number such that the two 
resulting n umbers are identical. Th us 

• 124.8 312 
itlsfoundthat-2- =5=62. 4 and 

th is shows that the second harmonic 
gave zero beat with the fifth harmonic 
of the broadcasting station. This same · 
method may be followed in determining 
other harmonics. 

Good Knowledge 

IF you have followed through these 
three experiments you will have 

obtained a good knowledge of harmonics. 
Imagine that these experiments are 
repeated by substituting a second gen­
erator for the broadcasting station and 
t hat the two generators are placed near 
each other. We can now perform 
exactly the same experiments as before 
except that We will noW be able to 
adjust both generators (one Ugenerator" 
was formerly the broadcasting station ). 
This of course permits greater flexibili ty 
in the experiments and has a usefu l 
application in the calibration of wave­
meters. In this case the beats are 
generally detected in phones connected 
in the plate circuit of One of the gen­
erators. The receiving set may be 
used to pick up a distant transmitting 
station of known frequency or wa ve­
length in order to obtain an initial point 
for the wavemeter calibration. 

Your experiments with harmonics will 
be greatly simplified if you make a pre­
liminary calibration of the oscillator 

Embodying the Genuine BROWNING-DRAKE Transformer 
and also the National Equim.eter 

(Straight Line Wave Length) 

CONDENSERS 
and the 

National Velvet Vernier DIALS 
These parts give amazing result. to 

amateur Set Builders. 
Nationals are .tUlducl-their elDciem:J proTed. 

Send for Bulletin JOS_RA 

NATIONAL COMPANY, Inc. 
w. A. READY. President 

110 Brookline St. Ca.mbridg". MaslI. 

BD2-A BDI-A 
(Pat.elJtllpelldinl) 

NATIONAL Tunina: 
NATIONAL Tuaine 
nni~ BDt'A, comprising 
the BROWNING­
DRAKE Illdu~t.lI.D.~e Coil 
a n d NATIONAL Con­
denser. 

Unit BD2-A. com­
prising genuine 
BROWNING 
DRAKE Transformer 
and NATIONAL 
Cond\!oser. 

PRICE $9.25 

a nd plot curves giving frequencies or 
wavelengths over the range of condenser 
settings. :Most experiments will require 
substituting different coils in the oscil­
lator circuit and this requires a separate 
curve for each coil. This calibration 
can be obtained from broadcasting sta­
tions or other stations of known wave-

PRICE $12.75 

lengths, by the use of harmonics and 
by remembering the relationship between 
wavelengths and dial settings of the 
oscillator condenser. 

IN all experiments requiring an ad­
justment of the oscillator to pro­

duce zero beat with the incoming signal, 
Plea.se mention Radio Age when writing to advertisers 
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~p A regular $25 loud apeakerfor 

~~ I _ t~t ~~.~.edi"a:e~~ ~~ 
22 in. bilh. equipped with 
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one should assume that the beat notes 
are radiated and make the adjust~ents 
at such times when the minimum inter­
ference will result to other receiving 
sets. 

If you are fortunate enough to have 
that latest addition to radio, the quartz 
crystal oscillator, you will find that a 
study -of harmonics as outlined in this 
article is of great assistance in becoming 
familiar with this device. [f you do 
not already possess a quartz oscillator 
you probably will sooner or later, if you 
belong to the experimental group of 
radio fans. The operation of the quartz 
oscillator is very similar to that of the 
ordinary oscillator with the important 
difference that the former will oscillate 
at certain definite fundamental fre­
quencies, usually three, and that these 
frequencies remain constant ad infinitum. 
Like the ordinary oscillator, the quartz 
oscillator has numerous harmonics and 
these are generally quite pronounced. 

General Insulate's New 
Star-Insulate 

AN item on page 45 of the April number 
of RADIO AGE stated the General In­

sulate Co. had developed a new moulding 
compound in connection with the mould­
ing of bakelite. 

This statement was in error. The line 
should have read "The General Insulate 
Co., has developed a new moulding com­
pound known as ~Star-Insulate'." This 
has nothing to do with bakelite since it 
is a different process. 

RADIO AGE is glad to make this correc­
tion in the interest of accuracy. 

Chain Broadcasting Was 
Forecast By Radio Age 

FORECASTING the advent of chain 
broadcasting and the relay method ot 

covering the nation with a network of 
radio stations, RADIO AGE in April, 1923, 
published a complete article together with 
maps and charts written by L. J. Lesh, 
outlining the method by which super­
power could be accomplished from an 
engineering standpoint. 

The article is interesting from the angle 
that such a scheme is now working success­
fully and used by the larger broadcasting 
interests. 

I N CONNECTIO N with the Haitian 
educational program, American ' High 

Commissioner John Russell, reports to 
the Secretary of State that the Haitian 
Government has appropriated funds for 
the erection of a broadcasting station 
at Port-au-Prince. This public broad­
Caster will be of one kilowatt power 
and will start transmitting to the natives 
this spring. It is the plan to install 
receiving sets in the market places of 
the important towns where the peoJ1)le 
assemble on market days. Short talks 
in Creote, the language of the illiterate 
peasants, will be delivered on such sub­
jects as education, the Haitian laws, 
and agricultural problems, such as 
planting and caring for coffee and cotton. 

The Magazine oj the Hour 

'It'sEa~ 
to Build a 
Powerful Set 
Using the New and 
Improved FRESHMAN 
"TRY" Low Loss Kit 

Straight Line Wave Lengtb 
Condensers With Low Loa 
Self Balanced Coils 

These are the iden- cI 
tical units which "'9.011 50 
have made the 
FRESHMAN -
MASTERPIECE 
factory built Receivers the World'a 
Greatest Radio Sets. 
Complete instructions for building 
this powerful five tube receiver, . 
written in plain everyday English, 
together with actual size schematic 
wiring diagram, are furnished with 
every FRESHMAN "TRF" Kit. 

Sold by Authorized 
Freshman Dealers Only I 

CBAS. FRESHMAN CO.,I-. 
.reduaaa BuUdla.., New 'I" OJ'k 
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Radio Briefs 

1 

WM. E . DOWNEY, technical radio 
expert of the Department of 
Commerce has left Washington 

for a special inspection trip in the two 
southeastern radio districts. Mr. Dow~ 
ney, who is also rated as Supervisor of 
Radio will visit the Department's head­
quarters, cooperating with Supervisor 
Major Walter Van Nostrand, at Atlanta, 
in the Fourth . Radio District and Super­
visor T . G. Deiter, of the Fifth District 
at New Orleans. His survey of radio 
conditions in the southeastern states 
will probably require several weeks. 

Plu.se me.tiou Radio Aile when writing to Gdl1trth,r. 
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Farm Homes and the Radio ; People's 
Preference Shown 

ALMOST one-fifth of the farm homes 
in the United States have radio 
sets. This angle on rural life 

comes to light in a nation-wide survey 
of more than eighteen thousand farm 
homes which is being made by the farm 
women themsel ves, under the guidance 
of Mrs. Mary C. Puncke; of the Sears­
Roebuck Agricultural Foundation. 

Although the silver tongued salesman 
may sell the farmer his radio set as a 
business investment, once it is installed 
in the home its chief function is enter­
tainment so far as the man of the house 
is concerned. 

Twenty-five per cent of them prefer 
music to any other program; 24 per cent 
are rna'king the most of the practical 
side of radio using them regularly to get 
the daily weather and market reports. 
This is especially true among corn belt 
farmers, in Iowa, Illinois, Missouri, 
Indiana and Ohio, where 42 per cent 
state that they rely almost entirely on 
weather and market information which 
their radio brings them. Down in the 
cotton country, both east and west of 
the Mississippi, farmers still pronosti­
cate coming weather events by the look 
of the sky and the smell of the wind; 
3 per cent only give this as an important 
feature of their radio programs. 

The farmer is just waking up to the 
educational value of his radio set. Only 
16 per cent are especially interested in 
the farm schools and lectures offered by 
Universities and other agricultural or~ 

ganizations. Radios are ' relatively few 
in the cotton states west of the Missis­
sippi, Texas, Oklahoma, Mississippi, 
Louisiana, but 26 per cent of them are 
tuned in regularly to the call of the school 
bell. Twenty-three per cent of the wheat 
belt and 20 per cent of the corn belt 
farmers are going to school fairly regu­
larly via radio. These three are the 
sections best served by stations which 
specialize in programs for farm folk. 

CHURCH and sports via radio make 
little appeal to the farmer, according 

to his wife's report on him, and he still 
prefers to get his political opinions, 
first hand, at the general store. 

Farm women. as a rule, like the house­
hold home makers' programs best, for 
41 per cent tune in on these most fre­
Quently. Thirty-one per cent prefer 
musical programs, 8 per cent want lec­
t uresj 1 per cent are especially interested 
in farm talks on gardens and poultry 
and 3 per cent enjoy their radios most 
for the church services and sacred music 
it brings them. 

The thrifty housewives of New Eng­
land poll the largest vote for the home 
makers' hour, with its hints on economics 
and new recipes; corn belt farm wives 
run them a close second, probably due to 
the circumstances that these two sections 
are close to stations which specialize 
in programs of help and interest to rural 
homes. 

Farm women in the tobacco lands, 
Kentucky and the Virginias, will tune 
in on anything, just so it is music, and 

they likewise are the most enthusiastic 
about church and religious programs. 
Women in the cotton growing states 
west of the Mississippi, like their hus­
bands, enjoy the serious, educational 
programs; 37 per cent will always fish 
around in the ether after a lecture. 

But farm folk on the whole are not 
prone t o be fussy about the kind of enter­
tainment they can get over the air ; 
18 per cent of the men and 16 per cent 
of their wives refuse to state a preference 
because they iike it all so well. 

The most radios are found in the N ew 
England States, New York and Penn­
sylvania where they have invaded 38 
per cent of t he homes. T he cent ral corn 
belt, Iowa, Missouri, Illinois, Indiana 
and Ohio, run a close second, 33 per cent. 
But the eastern cotton states should be 
the ra dio salesman's paradise, for radio 
has found its way into only 3 per cent 
of the homes. 

The survey covers 18,456 typical 
American far m homes in forty -two st a tes, 
and Was gathered by some twelve hun­
dred scouts or observers , each of whom 
studied carefully the condit ions in a small 
group of homes in her own neighbor hood; 
The survey is being made in an effort 
to help the farm woman herself fi nd out 
how her home, her working condit ions, 
her chances for social life and health 
protect ion for her family compares 
with those of women in other walks of life. 
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Science has d iscovered a new principle 
in r adio a mpli fication. . a s triking 
new develop ment that is bringing un­
heard of results. This p rinciple is found­
ed upon a new kind of coil- the E rla 
Balloon C ircloid. I t brings 4 distinct 
improvements. T hese a re explained in a 

. fascinating book j ust published and being 
mailed free . 

Edit ion limited- Write today 
Get this book and read about this 

newest scientific radio p rinciple. See the 
many di fferent circuits in which it may 
b e used. Find out how you can turn 
your present Set into the latest example 
of radio engineering-and at a remark­
ably small cost. Ther e are only a limited 
number of these books, so you must 
write immediately. 
Addres:s Electrical Research Laboratories 
2500 Cottage Grove Ave .• Dept. 65-D. Chicago, Ill. 
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Correct List of Broadcast Stations 
KDKA Westinghouse Electric & Mfg. CO._.East Pittsburgh, Pa. 309 KFQD Chovin Supply Co .... ______________ .. Anchorage, Alaska 227 
KDLR Radio Electric Co. ___________ ____________ .Devils Lake, N. D. 231 KFQP G. S. Carson, Jr .. ______ .. _. ____________ ._ .. _ ..... lowa City, la. 224 
KDYL Newhouse HoteL_ .. _ .. _ .. _ .... _ .. _ .... .5alt Lake City. Utah 246 KFQU W. Riker..._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .... _ ... Holy City. Calif. 217 
KFAB Nebraska Buick Auto Co._ .. _ .. _ .. _ .. _ .. _ .. _ ... Lincoln. Neb. 341 KFQW C. F. Knierim. .. _ .. _ .. _ .. _ .. " .. _ .. _ .... _ ... North Bend. Wash. 216 
KFAD McArthur Bros. Mercantile Co ______________ .Phoenix, Ariz. 273 KFQZ Taft Products Co .. ____________________ .. __ .. Hollywood, Calif. 225 
KFAF A. E. Fowler ....... _ .. _ .. _ .. _ .. _ .. _ .. _ ...... _ .. _ ... San Jose. Calif. 217 KFRB Hall Bros .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .... _ .. _ ..... Beeville. Texas 248 
KFAU Independent School DisL ________________________ .Boise, Idaho 280 KFRC City of Paris Dry Goods Co. ________ . ..san Francisco, Calif. 268 
KFBB F. A. Buttrey & Co ... _ .. _ ...... _ ...... _ .. _ .. _ .. _ ... Havre. Mont. 275 KFRU Stephens College. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ..... Columbia. Mo. 500 
KFBC W. K. AzbiIL_ .. _ .. _ .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. .5an Diego. Calif. 216 KFRW United Churches of Olympia..._ .. _ .. _ .. _ .. .olympia. Wash. 219 
KFBK Kimball-Upson Co ________________________ 5acramento, Calif. 248 KFSG Echo Park Evan. Assn. __ ._ .. _____________ .. _Los Angeles, Calif. 275 
KFBL Leese Bro5. _____ .. __ ._. ___________ .. _ .. _ .. _. __ ._.Everett, \\Tash. 224 KFUL Thomas Groggan & Bros. Music Co._._.Galveston, Texas 258 
KFBS School District NC!'. One _________ . _____ ._ .. _Trinidad. Colo_ 238 KFUM \\T_ D. Corley._ .... __ ... __ . ______ . ___ Colorado Springs, Colo. 239 
KFBU Bishop N. S. Thomas __ .. _____ . __ . ____ . ________ Laramie, ·Wyo. 270 KFUO Concordia Seminary_ .. _ .. _. ___ ...... _ .. _ .. _ .. _._5t. Louis, Mo. 545 
KFCB Nielson RadioSupplyCo _______ .. _. ___ ._ .. _Phoenix, Ariz. 238 KFUP Fitzsimmons General HospitaL ________ . _____ Denver .Colo. 234 
KFDD St. Michaels CathedraL ___ .. _ .. __ ._ .. _ .. __ ._ ... Boise, Idaho 278 KFUR Peery Bldg. Co .. _._ .. _ .. ____ .. _ .. ____ .. _ .. _ .. _ ... _.Ogden, Utah 224 
KFDM Magnolia Petroleum Co. _________________ Beaumont, Texas 316 KFUS Louis L. Sherman ... _. ___ ._ .. _. ___ ._ .. _. ___ .. _Oakland, Calif. 256 
KFDX First Baptist Church ____ .. _. ___ ._ .. _. ___ ._ ... Shreveport. La. 250 KFUT University of Utah. ____ . _____________ .. Salt Lake CitYt Utah 261 
KFDY South Dakota State College_. _______________ Brookings, S. D. 273 KFUU Colburn Radio Labs .... _. _____ .. _. ___ ._ . .5an Leandro, Calif. 220 
KFDZ Harry 0. Iverson ______ . __ .. __ . ____ .. _ ... Minneapolis, Minn. 231 KFVD McWhinnie Electric Co. ___ ._ .. _____ ._ ... __ San Pedro, Calif. 205 
KFEC Meier & Frank Co_ .. ______ . ____ . ___ ._. __ .. _ .. ___ .Portland, Ore. 248 KFVE Film Corporation of America __ . ___ ._ ......... St. Louis, Mo. 240 
KFEL Winner Radio Corp _______ . ___ ._ .. _. ______ ._. ___ .. Denver, Colo. 254 KFVG First M. E. Church. ____ . ______________ .lndepcndence, Kans. 236 
KFEQ J. L SCroggin. ____ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Oak. Neb. 268 KFVI Headquarters Troop. 56th Cavalry ... _ ... Houston. Texas 240 
KFEY Bunker Hill & Sullivan Min. & Con. Co ___ Kellogg, Idaho 233 KFVN Carl E. Bagley _________________________________ Fairmont, Minn. 227 
KFFP First Baptist Church __ ..... __ ._. __ . ______ ._ .. __ .. Moberly, Mo. 242 KFVS Cape Girardeau Battery Station_ ... Cape Girardeau, Mo. 224 
KFGQ Crary Hardware Co. ___________________ __ ________ Boone. Iowa 226 KFVW Airfan Radio Corp .... _____ ._ .. _ .. _ .. __ . ___ .San Diego, Calif. 246 
KFH Hotel Lassen ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Wichita. Kans. 268 KFVY Radio Supply Co .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... A1buquerque. N. M. 250 
KFHA Western State College of Colo _____________ Gunnison, Colo. 252 KFWA Browning Bros. Co ____________________________ .... _Ogden. Utah. 261 
KFHL Penn. College. _____ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Oskaloosa. Iowa 240 KFWB Warner Bros .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .... _ .. _ ... Hollywood. Calif. 252 
KFI E. C. Anthony, Inc ____ ._ .. _. ___ . __ ._. ___ .. Los Angeles, Calif. 468 KFWC L. E. WaIl._ .. __ ._ .. _ .. _ .. _ .. _ .. _._ ... San Bernardino, Calif. 211 
KFIF Benson Polytechnic Institute _______ . _____ . __ Portland. Ore. 248 KFWF St. Louis Truth Center. ________________________ St. Louis, Mo. 214 
KFIO North Central High SChooL .......... _ .. _ ... Spokane. Wash. 265 KFWH F. Wellington Morse. Jr .... _ .. _ .. _ .. _ .. _ .. _ .. _ ... Chico. Calif. 254 
KFIQ First Methodist Church ____________________ . __ Yakima, ' Vash. 256 KFWI Radio Entertainments, Inc .. __ .5outh San Franciso. Calif. 226 
KFIU Alaska Electric Light & Power Co __ ._ .. __ .. Juneau, Alaska 226 KFWM Oakland Educational Society. ___________ Oakland, Calif. 207 
KFIZ Daily Commonwealth __________________ .Fond du La-c, \Vis. 273 KFWO Lawrence Mott..._. __ .. _ .. _. ___ ._ .. _. ___ ._ .. _ .... .Avalon, Calif. 211 
KFJB Marshall Electrical Co __________ . _____ Marshalltown, Iowa 248 KFWU Louisiana College __________________________ .. ____ Pineville, La. 238 
KFJC R. B. Fegan (Episcopal Church)._ ... Junction City. Kans. 219 KFWV Wilbur Jerman~ .. _ .. _ .. _ .. _ .. _ .. __ .. _ .. _ .. _ ..... Portland. Oreg. 213 
KFJF National Radio Manf. Co ________ . __ Oklahoma City, Okla. 261 KFXB Bertram O. Heller ... __ ._ .. _ .. __ . ___ .. _Big Bear Lake, Calif. 203 
KF JI Liberty Theatre (E. E. Marsh) _________________ Astoria, Ore. 246 KFXD Service Radio Co. _____________________________ .. Logan. Utah 205 
KFJl\Il University of North Dakota_. __ ._._._ ... Grand Forks, N. D. 278 KFXF Pike's Peak Broadcasting Co ... Colorado Springs, Colo. 250 
KFJR Ashley C. Dixon & Son ..... _ .. _ .. _ .. _ .. _ .. _ ..... Portland. Ore. 263 KFXH Bledsoe Radio Company._ .. _ .. _ .. _ .. _ .. _ ... EI Paso. Texas 242 
KFJY Tunwall Radio Co __ . __ . __ . __ . ________ .. _ .. _Fort Dodge. Iowa 246 KFXJ Mt. States Radio Dist. Inc. (Port. sta.)._ .... Denver, Colo. 216 
KFJZ S. \V. Baptist Theological Seminary. _____ Ft. \Vorth, Tex. 254 KFXM Neches Electric Co .. __ .. ____ ._ .. _. __ .. _ ... _._.Beaumont, Texas 227 
KFKA Colo. State Teachers College. ______ .. ___ ._ .. _Greeley. Colo. 273 KFXR Classen Film Finishing Co .. ________ Oklahoma City, Okla. 214 
KFKU The University of Kansas.. _________ . ______ .Lawrence, Kans. 275 KFXY Mary M. Costigan .. ______________________ .. __ .Flagstaff, Ariz. 205 
KFKX \Vestinghouse Elec. & Mfg. Co _________ ... Hastings. Neb. 288 KFYF Carl's Radio DelL _______ . ____ .. ___ .. __ . ___ .. _____ Oxnard, Calif. 205 
KFKZ F. M. Henry ... _ .. _ .. _ .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Kirkville. Mo. 226 KFYJ Chronicle Publishing Co .... _ .. _ .. _ .. _ .. _ .. _.Houston. Texas 238 
KFLR University of New Mexico. _______ . __ ._Albuquerque, N. M. 254 KFYO Buchanan-Vaughan Co .. _______________ Texarkana, Tex. 210 
KFLU San Benito Radio Club __ .. _. ___ ._ .. _. ___ .. San Benito, Texas 236 KFYR Hoskens-Meyers, Inc .... _ .. _ .. _ .. _ .. __ .. __ Bismarck, N. Dak. 248 
KFLV Swedish Evangelical Church. .. _ .. _ .. _ .. _ ..... Rockford. III. 229 KGO General Electric Co .... _ .. _ .. _ .. _ .. _ .... _ .. _ .. 'Oakland. Calif. 361 
KFLX George Roy Clough. .. ____ .. __ . __ ._. ______ .. Galveston, Texas 240 KGTT Glad Tidings Tabernacle.._. ____ .. __ . .5an Francisco, Calif. 207 
KFLZ Atlantlc Automobile Co_ .. _ .. _ .. _ .. __ ._ .. _ .. ____ ._ .. .Anita, la. 273 KGU Marion A. Mulrony._. __ ... ____ .... ____ : .. _.Honolulu, Hawaii. 270 
KFMR Morningside College.. _________ . _____________ Sioux City, Iowa 261 KGW Portland Morning Oregonian. ________ . ______ Portland, Oreg. 491 
KFMW M.G.Sateren. ___________ ._ .. _. ___ . ____ . __ .. _. __ Houghton, Mich. 263 KGY St. Martins College. .. _. ___ ._ ... _._ .. _____ ._ .. _ .. _ .. Lacy, \\Tash. 246 
KFMX Carleton College._. _______________________ ._._Northfield, Minn. 337 KHJ Times-Mirror Co_. _________ .. ____________ .Los Angeles, Calif. 405 
KFNF Henry Field Seed Co .. _________ ._ .. _. ___ ... .5henandoah. Iowa 263 KHQ Louis \Vasmer_~ _____ . ___ ._. __ .. __ . ____ .. _. __ .. ___ Seattle, Wash. 394 
KFOA Rhodes Department Store._._ .. _. __ .. __ ._ .... _Seattle. "Vash. 454 K.JBS J. Brunton & Sons ... __ ._ .. __ ._. __ ...... .5an Francisco, Calif. 220 
KFOB Chamber of Commerce. __________________ Buriingame, Calif. 226 KJR Northwest Radio Service Co .. _______________ Seattie. \\Tash. 384 
KFON Echophone Radio Shop ... _ .. _ .. _ .. _ ... ;.Long Beach. Calif. 233 KLDS Reorganized Church._ .. _ .. _ .. _ .. _ .. _ ... lndependence. Mo. 441 
KFOO Latter Day Saints' University._ .... Salt Lake City. Utah 236 KLS "Varner Rrothers Radio Supplies Co __ ._.Oakland, Calif. 250 
KFOR David City Tire & Electric Co __________ David City, Neb. 226 KLX Tribune Publishing Co .. __________________ .. _Oakland, Calif. 508 
KFOT College HIll Radio Club. .. _ .. _ .. _ .. _ .. _ .. _ ..... Wichita. Kans. 231 KLZ Reynolds Radio Co .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ..... Denver. Colo. 266 
KFOX Board of Education. Tech. High SchooL . .omaha, Nebr. 248 KMA May Seed & Nursery Co. ____ ._ .. _. __ ... Shenandoab, Iowa 252 
KFOY Beacon Radio Service .. ___ ._ .. _ .. _ .. _________ St. Paul. Minn. 252 KMJ Fresno Bee.. ______________ . __ .. ____ . ___ . ________ ... .Fresno, Calif_ 234 
KFPL C. C. Baxter ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ...... _ .. _ .. _.Dublin. Texas. 252 KMMJ M. M. Johnson Co .... _ .. _ .. _ .. _ .. _ .. _ ... C1ay Center. Nebr. 229 
KFPM The New Furniture Co .. ____ .... ______________ Greenville, Texas. 242 Kl\fO Love Electric Co .. ___ .. __ . _______ . __ .. _ .. _._. __ Tacoma, Wash. 250 
KFPR Los Angeles County Forestry Dept ... Los Angeles. Calif. 231 KMOX Voice of St. Louis.. .. _. __ .. _ .. _. ___ ._. __ ._ .. _ ... St. Louis, Mo. 280 
KFPW St. Johns M. E. Church. .. _ .. _ .. _ .. _ .. _ .. _ ... Carterville. Mo. 258 KMTR Turner Radio Corp ..................... Los Angeles. Calif. 238 
KFPY Symons Investment Co .. __________ . _____ .... _Spokane, 'Vash. 266 KNRC C. B. Juneau ... __ ._ .. _oo _______ .. ___________ Los Angelcs, Calif. 208 
KFQA The Principia _______________________ . ____ .. ____ .... _St. Louis, Mo. 261 KNX Los Angeles Evening Express. .. _ .. ___ .Los Angeles, Calif. 337 
KFQB The Searchlight Publishing Co .......... Fort Worth. Texas 263 KOA General Electric Co .... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Dcnver. Colo. 322 
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KYW Begins Series of Compact 
Programs 

WESTINGHOUSE Station KYW, 
Chicago's first radio station hay· 
ing pioneered the twenty-four 

hour daily schedules, which included 
every phase of broadcasting, is now pion­
eering a new policy of "compact pro­
grams" wherein KY\V will be on the air 
only embracing a period of twelve honrs, 
and in this schedule the first morning 
broadcast is heard in Mrs. Anna J. 
Peterson's Table Talks from the Peoples 
Gas Company and the last studio broad­
cast coming from the Hearst Square 
Studio of the Chicago Evening American, 
which studio signs off at twelve o'clock 
midnight, while the station's daily swan 
song is the Coon & Sanders revelry from 
t he Congress Hotel, from 1 to 2 p. m. 
better known to the nation's listener-in 
as the "Insomnia Club." 

I t will be the effort of the staff of KY\V 
t o condense the station's programs. 
Quality rather than quantity is the goal 
in cutting down the broadcast period 
from 24 hours to 12 hours, several promi­
nent features have had to be eliminated. 
The morning exercises (The Daily Dozen) 
broadcast from the Central Y . M. C. A. 
is now a feature of radio station WLS, 
as is the morning Board of Trade reports. 
The famous raJio service known as t he 
" World Crier" which was a 24-hour 
service, seven days a week, on the hour 
a nd a half, has been condensed t o one 
broadcast-namely a fifteen minute per­
iod from 4 :00 p. m. to 4 :15 p. m. at which 
time the latest and most important news 
of the world will be put on the air, by 
cooperation of the Chicago Evening 
American. 

T IME signals and weather reports will 
be a daily feature at 11 ;00 a . m. The 

4'Table Talks" Come on the air at 11 :35 
a. m. 

At 12 noon, the Edison Company is 
voiced from its studio through \Vesting­
house Station KY\V. Immediately fol­
lowing this one hour, is broadcast one 
hour of Congress Hotel dinner music, 
from 1 :00 to 2 :00 p m. 

The next broadcast on this new sched­
ule is at 2:30 to 4:00 p. m. on Tuesdays, 
Thursdays and Saturdays, when the 
already well-known "Frolic" is given 
from the Hearst Square Studio of high 
class popular program. During this 
particular broadcast the World Crier 
finds voice, for its fifteen minute period. 

On Monday and Thursday from 4:15 
to 4:30 p. m. John Cutting, better known 
as "cousin John" has a lot of interesting 
meat subjects to tell his listeners, and 
each Friday the "\Vomen's Hour" under 
t he guidance of l\'liss Mary Casey, is 
broadcast from 4 :00 to 5 :00 p. m. from 
the Congress Studio. 

Market reports are featured from 5 :45 
to 6 :00 p. m. each week day, the same 
being furnished by the Union Trust 
Company, The Chicago Journal of Com­
merce, and the United States Department 

DINNER music is broadcast from 
6 :00 to 6 :30 every day but Sunday. 

This is relayed from Westinghouse Sta­
tion KDKA East Pittsburgh by short 
wave and rebroadcast by K\VY on its 
standard wave length. The following 
half hour is devoted to Congress Hotel 
music, and at 7:00 p. m. Uncle Bob, 
the children's friend, devotes a half 
hour to bed t ime stories and children's 
songs. 

On T uesday, \Vednesday and Thurs­
day, the American Farm Bureau has a 
half hour from 7 :30 to 8:00 p. m. to give 
their advisory talks to the farmer, and 
from 7:30 to 9:00 each Saturday the 
Chicago Evening American broadcasts 
the "Home Lover's Hour." 

8 :00 to 9 :00 on Tuesday, \Vednsday 
and Thursday is devoted to a classical 
and semi-classical program from the 
Congress Studio under d irection of E dwin 
Borroff. 

Tuesday, Thursday, Friday and Satur­
day from 9 ;00 t o 10:00 p. m. is the 
Edison Musical Hour under direction of 
Morgan L . Eastman. This is from the 
Edison Studio in t he Fine Arts Bld g:, 

B AC K t o the Hearst Studio at 10:00 
p. m . on Tuesday, Wednesday, 

Thursday and Friday, where po pular 
programs will hold sway until the hour 
of midnight. The only b reak in this last 
program will be t he ti me signals and 
weat her reports, which will be pu t out 
at 11 :00 p. m.- a fter which the program 
continues. 

Sunday is given away to the eccle­
siastical. 11 :00 a. m. is given to Central 
Church, a nd b roadcast is continued to 
the end of t he services. 2 :30 to 3 :30 
p. m. is devoted to a Chapel Service 
from t he Hearst Studio, a nd from this 
same st u :l io is broadcast the Sun day 
" Hour of Music" fro m 4:30 to 5:30 p. m. 
under the d irect ion of Edwin Har per. 
T h is is a very select progra m on which 
only leading ar t ists are heard . 

The Sunday E vening Club, a feature 
of several years stand ing with KY\V 
goes on the air at 7 :00 p. m. and the 
last musical progra m on Sunday Comes 
from the Edison Studio d uring t he hours 
of 9:30 to 11 :00 p. m. T ime signals and 
Weather Reports conclude K YW'S Sun­
day broadcast at 11 :00 p. m. 

GLETTKAU, in the Free Cit y of 
Danzig, is the site of a new govern­

ment radio station which will ha ndle 
communications with the rest of Europe. 
Under the direction of the German 
Telefunken Company, the construction 
is going forward but delays have been 
encountered. 

A NEW radio club known as Radio 
Sociedade Mayrirk Veiga has been 

formed in Rio de Janeiro, under the 
auspices of the radio and electrical deal­
ers. The society owns its own ten-watt 
transmitter, broadcasting phonograph 
musiC every afternoon and vocal and 
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S .. C KIT 

The fa mous S-C Receiver is now offered 
exclusively by Silver-Marshall, I nc., as 
a complete, Armstrong licensed kit, 
including all part s necessary to build 
this remarkable set in a few hours time. 
Behind the S-C Receiver is the reputa~ 
tion of Popular Radio-La urence Cock~ 
aday-McMurdo Silver. And behind 
each and every part stands t he pick 
of the Radio Industry-Belden Mfg. 
Co.- Central Radio Labs.-Polymet Mfg. 
Co.-Poster & Co.- SHver-Marshall , Inc. 
- T hordarson E lec. M fg. CO.-Yaxley 
Mfg. Co. and t he S-C M erchandising 
Co. What bet t er guarant ee could be 
demanded-or offered? 

PRICE ,m $59.00 
Lic"n.~ed UDd"r ArmstrODg U. S. Patent No. 1111314,9 
Manufaetured by Tresco. Escllllliv" DL'lb',buting 

Agents: Silve .... M arshall, IDe. 

Sensitivity Measurement! 

The Silver-Marshall Laboratories have. perfected 
a new and rad ical method. of transforme(measuring 
that insures an unbelievable degree of selectivity 
and sen sitivity to weak signals. All 210 long 
wave. intentage and 211 tuned transformers are 
n ow measur-ed by this r-emarkable system. Price 
smgly or in matched groups $6.00 each. 
F or those experimenters desiring to avail them· 
selves of this special service. S·M transformers 
will be measured and matched at SOc each. All 
other makes at $1 each, when returned accom· 
panied by remittance. 

See S-M parts at your dealers 

Silver-Marshall, Inc. 
850 W. J ackson Blvd, C h icago 

RADIO;-;:~ ~:~~_~it~i~a: 
rad io dealers operating live-wi re 
stores who want to make the best 
jobber conne ction in America . 

DEALERS 
Our ei ght big' v.tare hotlses furn ish YO U 
with t.h e finest produ cts 1n radio. And 
w e s hip fast. 

WANTED 
Write today on y our letterhe ad for big 
c a talog of n a tion ally advertise d lines . 

Ask forL 1006 

WAKEM & McLAUGH LlN, lnc. 
225 E. ILLINOIS STREET. CHICAGO, ILL 

of Agriculture. instrumental music ·on four evenings. I L---________ ____ I 

Please mention Radio Age when writing to advertisers 
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KOAC Oregon Agricultural College. ................... Corvallis. Oreg. 280 WBAP Wortham·Carter Pub.(StarTelegram)..Ft. Worth. Texas 476 
KOB N. Mex. College Ag. & Me. Arts .. State College. N. Mex. 349 WBAX John H. Stenger. Jr ...... __ ...... _ ........... _Wilkes-Barre. Pa. 256 
KOCH Central High SchooL .......... _ ....................... Omaha. Neb. 258 WBBL Grace Covenant Presbyterian Church. .•. Richmond. Va. 22') 
KOCW Oklahoma College for WomerL .... ~ ........ ChiI:kasha. Okla. 252 WBBM Atlass Investment Co .... _ ........ _ .... _ ........ __ .. Chicago. 111. 226 
KOIL Monarch Manufacturing Co_ ...... _.Coundl Bluffs. Iowa 278 WBBP Petoskey High SchooL_ ......... _ ...... _._.Petoskey. Mich. 238 
KOWW Blue Mt. Radio Assn ......... _ .... Walla Walla. Wash. 256 WBBR People's Pulpit Assoc .. __ .............. _ .... _ .. Rossville. N. Y. 273 
){PO Hale Bros _____________________________ San Francisco, Calif. 428 WBBS First Baptist Church.. ______________________ New Orleans, La. 252 

KPPC Pasadena Presbyterian Churc:h .............. Pasadena. Calif. 229 WBBW Ruffner Junior High SchooL ..................... _Norfolk. Va. 222 
KPRC Houston Post DispatclL __________________ Houston, Texas 297 WBBY WashingtonLightlnf.Co."B" 118th inf,Charleston,S.C. 268 
KPSN Star-News Publishing Co. ..................... _Pasadena. Calif. 316 WBBZ C. L. CarreIL ................... _._ ........ _ .. ___ ... Chicago. III. 216 
KQP H. B. Read_._ ..... __ ._ ........ _ ... _ ....... _._ ... ___ .Portland. Oreg. 213 WBCN Foster & McDonneIL_ ................................ _Chicago. III. 266 
KQV Doubleday-Hill Electric Co .... _ ............... Pittsburgh. Pa. 275 WBDC Baxter Laundry Co __ ..... _ ...... _._._.Grand Rapids. Mich. 256 
KQW Charles D. Herrold ....... _ ... _ ....... _. __ ...... _ .... 5an Jose. Calif. 231 WBES Bliss Electrical SchooL .... _ ............. _.Takoma Park. Md. 222 
KRE Berkeley Daily Gazette. ........................... Berkeley. Calif. 256 WBNY Shirley Katz. ..................... _ ........... _ .. _ .... ..New York. N. Y. 210 
KSAC Kansas State Agricultural College.._.Manhattan. Kans. 341 WBOQ A. H. Grebe & Co .• Inc ............ _.Richmond Hill. N. Y. 236 
KSD Pulitzer Printing Co .. ___________________________ St. Louis, Mo. 545 WBPI 1. R. Nelson _____________________________ Newark, N. J. 263 

KSL Radio Service Corp. of Utah._. __ ._.5alt Lake City. Utah 300 WBRC Bell Radio CorporatiolL._ ........ _._ ........ __ Birrningham. Ala 248 
KSMR Santa Maria Valley Railroad Co._.santa Maria, Calif. 210 WBRE Baltimore Radio Exchange.. __ ._. ______ ._Wilkes-Barre, Pa. 231 
KSO A. A. Berry Seed Co ...... _ ........... _ .... _ .. _._ .... _Clarinda. Iowa 242 WBT Charlotte Chamber of Commerce. ....... _.Charlotte. N. C. 275 
KTAB Tentb Ave. Baptist Church.._ .......... _ ...... .oakland. Calif. 240 WBZ Westinghouse Elect. & Mfg. Co ..... _ ... Springfield. Mass. 331 
KTBI Bible Institute. ___ . _________________ . _____ Los Angeles, Calif. 294 WBZA Westinghouse Elect. & Mfg. Co _________ . __ Boston, Mass. 242 
KTBR Brown's Radio Shop-______ . __ .. __ ._. _________ .. Portland, Ore. 263 WCAC Connecticut Agricultural College._. ____ Mansfield, Conn. 275 
KTCL American Radio Telephone Co. Inc._._.5eattle, Wash. 306 WCAD St. Lawrence University_. _____________ . __ .. _Canton, N. Y. 263 
KTHS New Arlington Hotel Co ... _ .. _ ..... _ ... _Hot Springs. Ark. 375 WCAE Kaufmann & Baer Co. & The Pitts. Pr..Pittsburgh. Pa. 461 
KTNT N. Baker.. __ .. ____________________________ . __ .Muscatine, Iowa 256 WCAJ Nebraska Wesleyan University .. University Place, Nebr. 254 
KTW First Presbyterian Church. ...... _ ........ _ .. _ ... Seattle. Wash. 454 WCAL St. Olaf College. ........ _ .. _ ...... _._ ....... _ ... _.Northfield. Minn. 337 
KUOA University of Arkansas. ... _ ...... _ .... _ ........ Yayetteville. Ark. 300 WCAO A. A. and A. S. Brager.... __ ........ _ .. _ ....... Baltimore. Md. 275 
KUOM State University of Montana. _______ . __ ... Missoula, Mont. 244 WCAP Chesapeake & Potomac Tel. Co _______ 'Washington, D. C. 468 
KUSD University of South Dakota. .. _ ........ ____ Vennillion, S. D. 278 WCAR Southern Radio Corp. of Texas--___ San Antonio, Texas 263 
KUT University of Texas. ___ . ______________ . __ .. _. __ .Austin, Texas 231 WCAT State College of Mines. .. _ .. _ .. _ .. _ ... Rapid City, S. Dak. 240 
KVOO The Voice of Oklahoma. .. _ .. _ .. _ .. _______ .. _.Bristow, Okla. 375 WCAU Universal Broadcasting Co ____ . _________ Philadelphia, Pa. 278 
KWCR H. F. Paar ........... ___ ... __ .. _ .......... Cedar Rapids, Iowa 278 WCAX University of VermonL_ .. _ ..... _ ........... Burlington, Vt. 250 
KWG Portable Wireless Telephone Co .. ___ . ___ .. _Stockton, Calif. 248 'WCBA Charles W. Heimbacll.. _____ . _______________ .Allentown, Pa. 254 
KWKC Wilson Duncan Studios. .............. _ ....... Kansas City. Mo. 236 WCBD Wilbur C. Voliva. .... _ .......... _ .......... _ ...... _ .......... ,Zion. III. 345 
KWKH W. G. Patterson. ______ . ______________ .. ____ Kennonwood, La. 261 weBE Uhalt Radio Co __ : ________________________ New Orleans, La. 263 
KWSC State College._ .... __ .... __ .. _._ .. _ .... _ ... _ ........... Pullman. Wash. 349 WCBH University of Mississippi. ...... __ .................. Oxford. Miss. 242 
K\VUC Western Union College_ .. _______________ .Le Mars, Iowa 252 WCBM Charles Swarz_._. _____ . ______________ . ________ Baltimore, Md. 229 
KWWG City of Brownsville.. ________ .. _ .. _ .. __ ._.Brownsville, Texas 278 WCBQ First Baptist Church. .. _ .. _. __ . ____________ Nashville, Tenn. 236 
KYW Westinghouse Electric & Mfg. Co._._ ........ __ .. Chicago. III. 535 WCBR C. H. Mester._ .... _ .. _._._ ........ _. __ .... _ .. _._ ... Providence. R. L 210 
KZIB L Beck_ .............. _ ...... _._._ ...... _ .. _._ .. _ .... _ ... _.Manila. P. I. 250 WCCO Washburn-Crosby Co .................. _ .......... _.Anoka. Minn. 416 
KZKZ Electrical Supply Co ... __ .. _ ... _ ................ Manila. P. L 270 WCLO C. E. Whitmore. ........ _ ........... _ ......... _.Camp Lake. Wise . .231 
KZM P~eston D. AllelL_ ... _._._ .. __ ........... _ .......... 'Oakland. Calif. 240 ) WCLS H. M. Couch. .. _ ................. _ .. _ ... _ .... _ .. __ ...... _ ........ Joliet. III. 214 
KZRQ Far Eastern Radio._. ___________ ____ ____________ Manila, P. I. 222 WeOA City of Pensacola ... ____ .. __________ .. ____ Pensacola, Fla. 222 
KZUY F. J. Elser .......... _ ................................... Manila. P. L 360 WCSH Henry P. Rines. .. _ .......... _ .......... _ ......... _.Portland. Maine 256 
NAA U. S. Navy Dept. .................... _ ... _ ..... ,Arlington. Va. 434 WCSO Wittenberg College. __ ._ ...... _ ... _._ .. _ .. .springfield. Ohio 248 
WAAD Ohio Mechanics Institute. .. _ .. _. ___ . _____ .Cincinnati, Ohio 258 WCWS Chas. W. Selene (Portable) ______ . ______ Providence, R. I. 210 
WAAF Chicago Daily Drovers Journal. .. _______ . _____ Chicago, Ill. 278 WCX Free Press and Jewett R. & P. Co ____ . _____ Detroit, Mich. 517 
WAAW Omaha Grain Exchange. _______________ . __ ._Omaha, Nebr. 278 WDAD Dad's Auto Accessories, Inc. ___ .. _ .. _ .. _.Nashville, Tenn. 226 
WABB Harrisburg Radio Co. ________ _________ .. __ Harrisburg, Pa. 204 WDAE Tampa Daily Times.._ .. _______ . _____________ .... Tampa, Fla. 273 
WABC Asheville Battery Co .• Inc._._ ... _._ ........ ,Asheville. N. C. 254 WDAF Kansas City Star ... _ .. _ .... _ ................ _.Kansas City. Mo. 366 
WABI 1st Universalist Church. .. _ .. _ .. _____ . ________ . __ Bangor, Me. 240 WDAG J. Laurence Martin __ .. ____ .. ___________ . __ ._Amarillo, Texas 263 
WABO Lake Avenue Baptist Church. ____________ Rochester, N. Y. 278 WDAH Trinity Methodist Church ___________ . __ ._.EI Paso, Texas 268 
WABQ Haverford College. Radio Club ... _ ........... _Haverford. Pa .. 261 WDAY Radio Equipment Corp ____ ........... _ .... _Yargo. N. Dak. 261 
WABR Scott High SchooL ... _ ...... _ ..... _ .......... _ ...... _ Toledo. Ohio 263 WDBE Gilham-Schoen Elec. Co ..... _ ......... _ .... _ .. _ ... Atlanta. Ga. 270 
WABW College of Wooster .. _____________________ ._ .. _Wooster, Ohio 207 WDBJ Richardson Wayland Elec. Corp _____________ Roanoke, Va. 229 
WABX Henry B. Joy ........... _ .. ~ ................ _ ... _Mt. Clemens. Mich. 246 WDBK M. F . Broz. ...... _ .. _ .. _ ...... _ ....................... C1eveland. Ohio. 227 
WABY John Magaldi. Jr ........ _ ....... _ ... _ .... _ ......... Philadelphia. Pa. 242 WDBO Ro;lins College. Inc. .................... _ ....... Winter Park. Fla. 240 
WABZ Coliseum Place Baptist Church. ...... __ .New Orleans. La. 275 WDBZ Boy Scouts. City HaIL __ ........ __ .... _._ ... Kingston. N. Y. 233 
WADC Allen T. Simmons (Allen Theatre)._ .. _ .. _ .... Akron. Ohio 258 WDGY Dr. Geor!!" W. Young ..... __ ._ ... ___ ... _ .. Minneapolis. Minn. 263 
W AFD Albert B. Parlet Co_ ........................... _.Port Huron. Mich. 275 WDOD Chattanooga Radio Co .• Inc... .. _ .. _.Chattanooga. Tenn. 256 
WAGM R. L. Miller.. .... _ .. ___ .. _. __ ._ .. ___ ....... Royal Oak. Mich. 225 WDRC Doolittle Radio Corp_. __ ....... _ .... _ ... _.New Haven. Conn. 268 
WAHG A. H. Grebe & Co .......... _ ... _ ... _ ..... _.Richmond Hill. N. Y. 316 WDWF Dutee Wilcox Flint. Inc .... __ ._ ...... _._ ....... Cranston. R. L 441 
WAIT A. H. Waite CO ............ _ ......................... _.Taunton. Mass. 229 WDZ J. L. Bush._. __ .. _ .. _ .. _ .. _ .. _ .. _ .. ___ .. _ .. _ .. _ .. __ Tuscola.1II. 278 
WAIU American Insurance Union. ___________ .. _.Columbus, Ohio 294 WEAF American Telephone & Telegraph Co_New York, N. Y. 491 
WAMD Radisson Radio Corp. __________ . __ .. Minneapolis, Minn. 244 WEAl Cornell University __ .• ______________ .. __ . ____ Ithaca, N. Y. 254 
WAPI Alabama Polytechnic Institute. ........ ____ .-Aubum. Ala. 248 WEAM Bor. of N. Plainfield .. ____ .... _ ... _.North Plainfield. N. J. 261 
WARC American Radio & Research Corp_._ ..... Medford. Mass. 261 WEAN Shepard Co._ .... _ .. _ ..... _ ...... _ .. _ .. _ ...... Providence. R. L 270 
WATT Edison Electric. •. ____ .• __ .. _________ ... _____ .. Boston, Mass. 244 WEAO Ohio State University __________ .. ____ .. ___ .Columbus, Ohio 294 
WBAA Purdue University. _________ . ____________ W. Lafayette, Ind. 273 WEAR Goodyear Tire and Rubber Co. __ . _______ Cleveland, Ohio 389 
WBAK Pennsylvania State Police. ________________ •. Harrisburg, Pa. 275 WEAU Davidson Bros. Co. ____ . _____ . ________ . ___ ._Sioux City, Iowa 275 
WBAL Consolidated Gas & Elec. Co._ .... _ .. _._ ... Baltimore. Md. 246 WEBC Walter Cecil Bridges_ .. _ .. _._ ................... _5uperior. Wise. 242 
WBAO James Millikan University._ .. _ .. _ .. _ ...... _ ..... Decatur. III. 270 WEBD Electrical Equip. & Service Co._ ...... _ .. __ .Anderson. Ind. 246 



RADIO AGE for May, 1926 

Planning Agenda for American 
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Radio Conference 

PLANS for the International Radio~ 
telegraph Conference scheduled to be 
held in Washington, sometime next 

spring, are finally u ncler way. Fallowing 
t he suggestions of the International office 
of the Telegraph Union at Berne, relative 
to preparing agenda, the State Depart­
ment has designated a sub committee 
of its radio advisory committee to draw 
up the American- program in detail. 

This committee is headed by W. D. 
Terrell, Chief Radio Supervisor of the 
Department of Commerce, and includes 
t he following technical experts: Major 
J. O. Mauborgne, Signal Corps; Lieut. 
Commander A. H. Tawresey, Naval 
Communication Service; Lieut. E. M. I 
Webster, Coast Guard; H. C. Moore, 
Chief of the Shipping Board Radio 
Section and W. M. Greene, State De-

pa~~e~~mmittee held its first meeting i 
on March 15th, when the communication I 
from Director Etienne of the Berne 
Bureau was studied, and is now meeting 
each week. 
EACH of the forty-two nations invited 

to participate in the sessions to be , 
devoted in bringing the London radio­
telegraph convention up to date, will 
prepare its own suggestions for inclusion 
in the final program of the conference 
at Washingion. The Berne Bureau is to 
classify, edit and translate these reports 
into French prior to their publication 
sometime in July. Following their dis­
t ribution it is believed a definite date 
for the opening of the sessions can be 
fixed, but it is pointed out that the com­
pletion of the work to be performed by 
t he Bureau is necessary before a date 
can be set. 

The invitation of the United States 
set forth as a general program, the re­
vision of the London Convention and 
Regulations with additions to and 
changes thereof, concerning particularly: 
Radio Communication between fixed 
points, radio telegraphic broadcasting 
(including press), radio telephony (in­
cluding broadcasting), assignment of 
frequencies to various services, measures, 
t o be taken to eliminate interference as 
far as possible, distress messages, radio 
aids to navigation and all other inter­
national uses of radio. 
IT IS probable that the international 

code of signals and visual signalling 
will be added to the agenda of the Wash­
ington Conference. The Germans have 
also proposed the addition of the radio 
provisions of the International Conven­
tion for the safety of life at sea (London 
1914). 

The Radio Corporation of America 
and the American Telegraph and Tele­
phone Company have prepared a com­
plete set of proposals for consideration 
by the United States Government in 
preparing its proposals. 

The International Telegraph Confer­
ence which took place in Paris last fall 
recommended that the governments, 
consider the amalgamation of all the 
international communication agreements 
relating to radio, cables and land wires 
into one convention, since they are 
usually connected and close:y related. 

~!ft~~~~~te::~C:~'~ s~J~~ 
A. C. Model, price • • • • $ 12.50 
D. C. Model, prlc. ••• • 5 9.7$ 

Con vince y ou r~e! 
t hat the Ferbend" B OI 

Elim inator I'~ equal 
t o any o n the m ar­
ket, regardles~ of 
price. 

FERBEND «B" E LIMINATOR 
Superior Results! 

FERBEkD 

'&iif!e~ 
Thtseompe.oyalsoman­
uflletures t he famQtle 
Fubeud WAVE TRAP 
-tbe instl'llment which 
hu been widely imi· 
tatedbntne'1ereqnalled. 
It is t he only orllll"a! 
and sMluln •• 

Now you can get 
per mahentandeffi.. 
cient HB " current 
supply direct from 
your electric Ugh t 
socket at a price 
scarcely higher 
th an n ew ' 'B" 
batter ies. Ferbend 
has succee ded in 

combining re$ults with fi rs t-cost econo­
my. for your benefit. Equip your set 
NOW with th is wonderful new instru­
ment and be convinced. 

Ask Your Dealer or Send Direct 
If you prefer, we will make shipment 
direct to you upon receipt of pr ice, or 
C. O. D. if desired. Use lor 10 days to 
convince yourself , and if unsatisfactory 
ret urn within that time and your money 
will be refunded. USETHECOUPONNOWI 

FERBEND ELECTRIC CO. 
431 W. Superior St., Chicago, In. 

Ferbend cnta;x'fni.;n. 

Operates at a maximum efficiency 
at all times. Noiseless-no hum. 
Taps at 22Y.-45- 90 volts. 
Maximum voltage, 100. (for 135 
volt s, simply add a 45 volt "B" 
battery.) 
A. C. model gives Full Wave 
Rectification. Cost of operation 
less than 50c a year. Lasts in­
definitely. 

ManuFactured-Not Assembled 
All parts that go into the construction of 
the Ferbend Maximum 4IB" Elim­
inator are especially designed and 
manufactured by the Ferbend Electric 
Co., for this purpose only. No stand­
ard parts or "makeshifts" used. Comes 
complete, nothing else to buy. 

FerMnd Electric Co. 
431 W. Superior St., Chicago 

o Send at once. Payment enclosed. 
o Send C. O. D. 0 Send Literature, 
o Send A.C. Model. 0 Send D.C. Model. 
Name .... ... ......... . .... .. .......... .. 

Address 

City ..•.••••.•.•••••••••..••• 

State .... ... ............... .. 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age~ Inc. 

500 North Dearborn Street 
Chicago 

$2.50 A YEAR 

Gentlemen: Please enter my subscription lor RADIO AGE. the Mag adne of t he 

Hour. for one year, beginning with the .......... ........ issue, l or which I enclose $2.5 0. 

Name .......................................... ................................... ...................................... ......... .. 

Street Address ........................ .. .................. . 

Ctt~ .................................. ........... ~ .................................................... .. .......... .. 

State ......................... : ........................ .. 
Send cash. money order or draft. (6.2 . ) 

~left.8e mention RlLdio Age when writing to' advertiser8 
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WEBE Roy W. Waller ... _ .. _ ...... _ .. _ .. _ .. _ ...... _ ... Cambridge. Ohio 234 WHBW D. R .. Kienzle .. _ ...... _ .. _ .. _ .. _ .. _ .. _ .. _ ... Philadelphia. Pa. 216 
WEBH Edgewater B. H. & Herald Examiner..._ ...... Chicago, Ill. 370 WHBY St. Norbert's College. _____________ .West de Pere, Wis. 250 
WEBJ Third Avenue Railway Co _________________ New York, N. Y. 273 WHDI W. H. Dunwoody Ind. Institute _____ .Minneapolis,Minn. 278 
WEBL Radio Corp. of America (Portable) .... New York, N. Y. 226 WHEe Hickson Electric Co., Inc.. _________________ .Rochester, N. Y. 258 
WEBQ Tate Radio Corp._ .. _ .. _ ...... .... _ .. _ .. _ .. _ ... Harrisburg. Ill. 226 WHK The Radio Air Service Corp. __ ............ _ ... Cleveland. Ohio 273 
WEBR H. H. HoweIL .. _ ...... _ .. _ .. _ .. _ ................... Buffalo. N. Y. 244 WHN George Schubert.............. . ...... New York. N. Y. 361 
WEBW Beloit College. .. ______________ ____ ________ . _____________ .Beloit, Wise. 268 WHO Banker's Life Co_________ _ _________ .Des Moines, la. 526 
WEBZ Savannah Radio Corp ... _________________________ Savannah, Ga. 263 WHT Radiophone Broadoasting Corp __________ . ____ Deerfield, Ill. 238 
WEEI The Edison Elec. Illuminating Co ___ ______ ___ Boston, 1\·1ass. 349 WHT Radiophone Broadcasting Corp ___________ Deerfield, Ill. 400 
WEHS Robert E. Hughes ... _ .. _ .. _ .......... _ .. _ .. _ ....... Evariston. Ill. 203 WIAD Howard R. Miller ......... _ ........... Philadelphia. Pa. 250 
WEMC Emanuel Missionary College ____ Berrien Springs, Mich. 285 WIAS Home Electric Co______ _ _________ Burlington, Iowa 254 
WENR All-American Radio Corp _________ _________________ Lhicago, Ill. 266 WIBA The Capital-Times Studio__ _ ________ . __ Madison, Wis. 236 1 

WEW 5t. Louis University _______ ____________ ___ . ___ . ___ St. Louis, Mo. 248 WIBG St. Paul's Protestant E_ Church __________ Elkins Park, Pa. 222 
WFAA Dallas News & Dallas JournaL __ . ___________ ... Dallas, Tex. 476 WIBH Elite-Radio Stores. _____ ._. ______________ New Bedford, Mass_ 210 
WFAM Times Publishing Co_____ _ ____ St. Cloud. Minn. 273 WIBI Frederick B. Zitteli. Je. ________________________ Flushing, N. Y. 219 
WFAV University of Nebraska ............... _ .. _ ..... _ ... Lincoln. Neb. 275 WIBJ C. L. Carrell (Portable} ..... _ .................. _ ... Chicago. Ill. 216 
WFBC First Baptist Church _______________ .. ___ ._ ... _Knoxville, Tenn. 250 WIBM Billy Maine (Portable) _____________________________ Chicago, III. 216 
WFBD Gethsemane Baptist Church. _____________ Philadelphia. Pa. 234 WIBO Nelson Brothers. .. _._._ .. _ .. ___ ._. ___ . __ ._. __ . ___ .... Chicago. Ill. 226 
WFBE John Van De WalIe .. _____ ._______ _ ___ ._Seymour. Ind. 226 WIBR Thurman A. Owings_~____ _ ________ '"Verton, W. Va. 246 
WFBG The Wm. F. Gable Co ....... _ .. _ .................... .Altoona. Pa. 278 WIBS New Jersey Nat'l Guard Hdqs. Co._ ..... Elizabeth. N. J. 203 
WFBH Concourse Radio Corp .• ____ .. ___ .. Richmond Hill, N. Y. 273 WIBU The Electric FarIIL_____________ _ _____ . ___ Poynette, Wis. 222 
WFBI Galvin Radio Supply Co ... _ .... .. _ ...... _ .. _ ... Camden. N. J. 236 WIBW Dr. L. L. DiIL_ .. _ ...... _ ...... _ .. _ ...... _ .. _ ... Logansport. Ind. 220 
WFBJ St. John's University. __________ __ .. __ .. _ ... Collegeville. Minn. 236 WIBX Grid-Leak, Inc ___ . ____ ._. _______ . ______________ Utica, N. Y. 205 
WFBL Onondaga Hotel Co __________________________ Syracuse, N. Y. 252 WIBZ A. D. Trum. .. _ .. _. __ . _________________________ Montgomery, Ala. 231 
WFBM Merchants Heat & Light Co _______________ Indianapolis, Ind. 268 WIL Benson Radio & The Star_, _________ .. __ .. _ ... St. Louis, Mo. 273 
WFBR Fifth Inr. Md. Nat'l GuanL .... _ .. _ ....... Baltimore. Md. 254 WIOD Wonderful Isle of Dreams. .. _ .. _ ... _ .... _ ... Miami. Fla. 248 
WFBZ Knox College. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Galesburg. III. 254 WIP Gimbel Bros ... _ .. _ .............. _ .......... _ ..... Philadelphia. Pa. 508 , 
WFDF F. D. FalIain. __ . _____ . __ . ____________________ .. _ ... Flint, Mich. 234 WJAD Jackson's Radio Eng. Laboratories _____________ .Waco, Texas 353 
WFI Strawbridge and Clothier __________________ Philadelphia, Pa. 394 WJAG Norfolk Daily News _____________ _______________ Norfolk, Nebr. 270 
WFKB F. K. Bridgman._._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _.Chi_o. Ill. 217 WJAK Clifford L. White._ ...... _ .. _ .......... _ ............. Kokomo.lnd. 254 
WFRL Robert Morrison Lacey. ________________ ... Brooklyn, N. Y. 205 WJAM D. M. PerhaIIL ______ .. _ .. _________________ Cedar Rapids, Iowa 268 
WGAL Lancaster Elec. Supply & Const. Co ... _ ... Lancaster. Pa. 248 WJAR The Outlet Co. (J. Samuels & Dro.} .... Providence. R. I. 306 
WGBB Harry H. Carman.. __ ______________________ ._.Freeport. N. Y. 244 WJAS Pittsburgh Radio Supply House __________ .. _Pittsburgh, Pa. 275 
WGBC First Baptist Church ... _ .. _______________ .Mem'phis, Tenn. 278 WJAX City of Jacksonville________ _ ________ Jacksonville, Fla. 337 
WGBF Fink Furniture CO _______________________ ._ ... Evansville, Ind. 236 WJAZ Zenith Radio Co _______________________________ Mt. Prospect, Ill. 322 
WGBI Frank S. Megargee._ ...... _ .......... _ .. _ ...... _ ... Scranton. Pa. 240 WJBA D. H. Lentz. Jr._ .. _ .. _ ...... _ ...... _ .. _ .......... _ ..... JoIiet. Ill. 207 
WGBM Theodore N. Saaty _______________________ ... Providence. R. 1. 234 WJBB Financial JournaL__ _ _____ St. Petersburg, Fla. 254 
WGBR George S. Ives._ .. _ .. _. ______________________ .J\1arshfield, Wis. 229 WJBC Hummer Furniture Co ____ ______________ . __ .. _ .. _ .. .LaSalle, Ill. 23<1 
WGBS Gimbel Brothers. __ .. _ .. _ .. _ .......... _ .. _ ... New York. N. Y. 316 WJBI Robert S. Johnson ......... _ .......... _ ........... Red Bank. N. J. 219 
WGBU Florida Cities Finance Co _______ Fulford By-The-Sea, Fla. 278 WJBK E. F. Goodwin ___________________________ ._ .. _ ... Ypsilanti, Mich. 233 
WGBX University of Maine _______ .. _ ...... _. __ .. ___________ Orono, Me. 252 WJBL Wm. Gushard Dry Goods Co ____________ ________ Decatur, Ill. 270 
WGCP D. W. May. Inc..._ .. _ .. _ .. _ .... _ .. _ .. _ ...... _ ... Newark. N. J. 252 WJBO Valdemar Jensen ... _ .. _ .. _ .. _ .. _ .. _ .. _ ....... New Orleans. La. 268 
WGES Coyne Electrical SchooL. ______________________ Oak Park, Ill. 250 WJBR Geusch and Stearns __ . _________ . ____________ . _____ Omro, Wis. 227 
WGHB G. H. Bowles Developments._ .. _. ________ Clearwater, Fla. 266 WJBU Bucknell University ....... _ .. _. ______________ _ ._Lewisburg, Pa. 211 
WGHP G. H. Phelps ... _ .. _ .. _ ...... _ .. _ ...... _ ...... _ .. _ ... Detroit. Mich. 270 WJJD Supreme Lodge. L. O. of Moose ..... _ ....... Mooseheart. Ill. 370 
WGMU A. H. Grebe & Co. Inc .• (Portable} .. Richmond Hill.N. Y. 236 WJR Jewett Radio & Phon. Co. & D. F. P ... _ ... Pontiac. Mich. 517 
WGN The Tribune._ .. _ .. _ .. _ .. _ .. _.. . ... _ .. _ .. _ ... Chicago. Ill. 303 WJY Radio Corp. of America._ .. _ .. _ .. _ ...... _.New York. N. Y. 405 
WGR Federal T. and T. Co._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Buffalo. N. Y. 319 WJZ Radio Corp. of America._ .. _ .. _ .......... _.New York. N. Y. 454 
WGST Georgia School Technology ____ ... _ .. _. ______ ._.Atlanta, Ga. 270 WKAF WKAF Broadcasting Co ________________ ._ .. Milwakuee, Wis. 261 
WGY General Elec. Co._ .. _ .. _ .. _ .. _ .. _______ Schenectady, N. Y. 379 WKAQ Radio Corp. of Porto Rico_ .. ______ ... __ .. ___ ..5an Juan, P. R. 341 
WHA University of Wisconsin _______ .. _ .. _ ... _ .. _ ... Madison, Wis. 535 WKAR Michigan State College _______ East Lansing, Mich. 285 
WHAD Marquett Univ. & Milw. Journ~L ______ l\lilwaukee, Wis. 275 WKAV Laconia Radio Club _____________ . __ ..... __ .. _.Laconia, N. H. 224 
WHAM Univ. of Rochester (Eastman S. of M.) __ Rochester, N.Y. 278 WKBB Sanders Bros. __ ._ .. _ .. _ .. _____________________ . ___ .. _ .. _ ... Joliet. Ill. 214 
WHAP W. H. Taylor Finance Corp. ___________ ... Brooklyn, N. Y. 240 WKBE K. & B. Electric Co _________ .... ____ .. _ .. _ .. _ .. __ Webster, Mass. 231 
WHAR Seaside House._ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ... Atlantic City. N. J. 275 WKBG C. L. Carrell (Portable} ..... _ .... _ .......... _ .. _ ... Chicago. Ill. 216 
WHAS Courier-Journal & Louisville Times ___ ._ ... Louisville. Ky. 400 WKRC Kodel Radio Corp __________ ____________________ .. __ Cincinnati, Ohio 326 
WHAV Vlilmington Elec. Specialty Co __________ Wi lmington, Del. 266 WKRC Kodel Radio Corp_ .. _ .. _. __ . ___ . ________________ Cincinnati, Ohio 422 
WHAZ Rensselaer Polytechnic Institute. .. ____________ .. Troy, N. Y. 379 WKY WKY Radio 5hop __________________ . __ ... Oklahoma City, Okla. 275 
WHB Sweeney School Co .. __ .. _ .. _____ . ____________ Kansas City, Mo. 366 WLAL First Christian Church _____________ .. Tulsa, Okla. 250 
WHBA C. C. ShaffeL .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ..... Oil City. Pa. 250 WLAP Wm. V. Jordan ... _. . ........ _ ........ ..... Louisville. Ky. 275 
WHBC Rev. E. P. Graham._ .. _ .. _ ...... _ .. _ .. _ .. _ .. _ .. _.Canton. Ohio 254 WLAQ Arthur E. Shilling._ .. _ .. _ .. c ...... _ .. _ .. _ ... Kalamazoo. Mich. 283 
'VHBD Chas. W. Howard. ____________________________ Bellfontaine, Ohio 222 WLB Univer,sity of Minnesota._. _______ Minneapolis, Minn. 278 
WHBF Beardsley Specialty Company _____________ Rock Island, Ill. 222 WLBL Bureau of Marketing _________ . __ . ___ .5tevens Point, Wis. 278 
WHBG John S. Skane .. __ .. _ .. _ .. _ .. _ .. _ .. _ ...... _ .. _ ... Harrisburg. Pa. 231 WLIB Liberty Magazine ... _ .. _ .......... _ .... _ .. _ .. _ ........... Elgin. Ill. 303 
WHBH Culver Military Academy._ ... ________________ ._Culver, Ind. 222 WLIT Lit Bros. .. _ ...... _ .. __________________________ ______ Philadelphia, Pa. 394 
WHBJ Lauer Auto Co _____ . ________________ .. __ ... _ ... Ft. Wayne, Ind. 234 WLS Sears Roebuck & Co ______________ .. _ ..... __ . _____________ Crete, Ill. 345 
WHBL C. L. CarreIL_. _____________ .. _ .. _ .. __________ ._.Chicago, Ill. 216 WLSI Lincoln Studios. __ ...... _______ .. _ ... ____ . ___ .... C ranston, R. 1. 441 
WHBM C. L. Carrell. (Portable Station}... .... _ .. _ ..... Chicago. Ill. 216 WLTS Lane Technical High SchooL_ .. _ .. _ ...... _ ... Chicago. ilL 258 
WHBN First Ave. Methodist Church _____ .5t. Petersburg, Fla. 238 WLW Crosley Mfg. Co._. ___________ ____ ____________ Cincinnati, Ohio 422 
WHBP Johnstown Automobile Co.. ______ ....... _____ .. _Johnstown, Pa. 256 WLWL Miss. Society of St. Paul the Apostle .. __ New York, N. Y. 288 
WHBQ St. John's M. !j:. Church South. .. _ .. _ .. _ ... Memphis Tenn. 233 WMAC C. B. Meredith. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ ....... Casenovia. N. Y. 275 
WHBU Rh·iera Theatre & Bing's Clothing _____ . __ Anderson, Ind. 219 WMAF Round Hills Radio Corp .. __ ...... _ ... _ .. _. __ Dartmouth, Mass.441 
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Here's Way to Do a Llttle Expenmental 
Receiving Work 

ALL radio listeners who have short 
wave receivers and who are inter­

ested in the progress of broadcasting are 
asked to cooperate with the engineers of 
the General Electric Company who are 
conducting a series of tests in wave 
propagation on 32.79 and 65.5 meters. 
Beginning April 3, special telegraph 
tests were made on 15, 26.4 and 50.2 
meters. 

Every evening, except 'Wednesday 
and Sunday, 2XK, using 65.5 meters, 
and 2XAF, operating on 32.79 meters, 
are broadcasting the programs of \-VGY. 
The ways of the longer waves, par­
ticularly those in the present broadcast 
band, are familiar to the engineers, but 
much remains to be learned of the char­
acteristics of shorter wavelengths and 
it is for the purpose of accumulating a 
vast fund of information, that the engi­
neers are transmitting and seeking re­
ports on these particular wavelengths. 

From April 3 until April 29, a formal 
series of Wave propagation tests are run, 
the regular programs being replaced by 
two 24-hour schedules each week, one 
from Wednesday noon to Thursday 
noon and the other from Saturday noon 
to Sunday noon. During these trans­
missions on the short waves the \VGY 
programs will b_e broadcast through 
2XAF and 2XK during the times when 
they are regularly on the air. Through 
the rest of the 24 hours telegraph trans­
missions will be made. In addition to 
2XAF on 32.79 meters and 2XK on 
65.5 meters, there will also be the follow­
ing telegraph transmitters: 2 XA W at 
15 meters or 20,000 kilocycles. Z XAD 
at 26.4 meters or 11,370 kilocycles. Z XAC 
at 50.2 meters Or 5970 kilocycles. 

All who can cooperate during these are 
asked to send their names to the Radio 
Department of the General Electric 
Company so that special report forms 
may be supplied them. 

space and equipment required and the 
almost prohibitive cost of establishing 
and maintaining a great laboratory. 
With its developmental station at South 
Schenectady, with many different types 
of antennae and many transmitters, the 
General Electric Company has the 
facilities to inaugurate these tests. 

To a small extent engineers of the com­
pany have been able to make reception 
tests but their work is only a fraction 
of what is necessary to arrive at any 
definite conclusion. 'Within the past 
few months observer-engineers traveled 
by truck north, east, south and West 
from Schenectady, recording the char­
acteristics of the short waves as they 
get farther and farther away from the 
station. The tests carried them as far 
south as Jacksonville by land and on 
the return trip they made their observa­
tion by water. Simultaneously with the 
work of these two men, a special agent 
was detailed to travel by boat to Panama. 

Those who are willing to assist in mak­
ing observation are asked to make careful 
statements of signal strength, quality, 
fading and static. Quality should be 
judged from the standpoint of the broad­
cast listener, that is, is the signal capable 
of giving pleasing reproduction of a whole 
program? How does it compare with the 
local station? 

The frequencies of both transmitters, 
that is the 32.79 and 65.5 meters, are 
accurately determined and are held 
constant by crystal quartz control. 

For several months the engineers 
experimented with a wave 41.9 meters 
and then changed to 35 meters and now 
to 32.79 meters. 

Signals on 32.79 meters Were rebroad­
cast by a Johannesburg, South Africa, 
station, Saturday night, I\IIarch 13. The 
signal of 2XAF was reported of fun 
load speaker volume and the relay trans­
mission exceptional. 

Alaskans Hear WTAM 
with Regularity 

Research in radio transmission calls 
for extensive observation at a great many 
points, over a considerable period of time 
and under a great variety of conditions. 
It is impossible for a small group of men RADIO furnishes one of the few means 
to accomplish this adequately and, for of entertainment and amusement to 
that reason, tIle General Electric Com- Alaskans according to \Villiam R. E. 
pany, has invited the coope-ration of Moore, Bureau of Education, Depart­
everyone equipped \\'ith short Wave ment of the Interior, Pilot Station, 
receivers to report. Alaska. 

A large nUillber of experimenters in Moore says, "On good nights we are 
this country and abroad have volunteered able to bring .in far east and mid-west 
their services and have already con- stations with as much volume as the 
tributed to the reception data at hand. Pacific coast stations. 
Listeners in the United States and "\VTAM at Cleveland, Ohio, is among 
Canada, in Europe, South Africa and the the extra loud distant stations which 
islands of the Pacific are assisting. Mem- we are receiving more or less regularly. 
bers of the American Radio Relay League "Radio is a great pleasure to us and the 
are particularly active and have per- stations throughout the country keep us 
formed a great service in reporting on in close touch with world affairs." 
reception and in intercepting messages Pilot Station is 150 miles from Bering 
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"BEST AUDIO 
TRANSFORMER 
BUY ON THE 
MARKET" 

J. E. Owen, Bureau of Tests 
and Measurements, University 
of Oklahoma and Radio Digest 
technical writer says-"I find 
your apparatus very excellent 
indeed. To my mind there is 
no better audio transformer 
buy on the market at anything 
near the price than your' 2.2 
to 1 Euphonic Audio Trans­
former. It compares very 
favorably with others for dou­
ble the price." 

"BETTER TUNING" 
the B-T booklet of hints and hook-ups 

ReddinA, Cal1fornia, 
Feb. 9, 1926. 

"I have read radio mallazines and 
newspaper articles ~alore but found 
more worth-while information in this 
little booklet than in all others com­
bined." 

-G. A. C. 

And it only co.t. a dime! 
Send fo", your copy today. 

BREMER TULLY MFG. CO. 
532 So. Canal St., Chicago 

6-Volt 
Storage 
Radio"A" 
Battery 

6-VoltRadio"A" Battery with = everofferedl A genuine World $ . Most amazing battery value 5 00 
~.~j::t~:rh~~fo~°fn~l~ C. O. D. 

~~a~::;r~~o~:o~ ~J; SeDdNo 

Solid Rubber Case MOD.Y 

forbotma,.nabedTo.ad reporting in code, the results Sea on the lower Yukon river. With :bi~~:nr:nd:r~~n:~r~~B~;tle~;~jec~~~o~.?:'~a!i~ 
the exception of one Hsquaw man" the natioOOllarnval. EztreOffer: 6% disoonntforeashIn foIl 

Experimental transmitter work, ex- men with the United States Bureau of WId witborder. ACT TODAY! 

cept in the field of observation, is beyond Education are the only white folks in 0 r WORLDD!~~Y co. 
the scope of the amateur and the average this village, the nearest white settlement STORAGE BATTERIES 1219S.WabuhAn.,Chkqa. 
individual experimenter because of the being forty-five miles away. I fRDKA?WEAF?WbFWJS?BIO-""KGO .... kFAF...-WJy...-KQ!j 

Please mention Radio Age when writing to advertisers 
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WMAK Norton Laboratories._ .. _ .. ____ .. __________ Lockport, N. Y. 266 \VRAX Flaxon's Garage. .. ______________ Gloucester City, N. J. 268 
WMAL M. A. Lesse Optical Co ________ .. _ .. _ ... Wasbington, D. C. 213 WRBe Immanuel Lutheran Church... __________ Valparaiso, Ind. 278 
W1\IIAN First Baptist Church. ____ .. _______ .. _____ .. Columbus, Ohio 278 \VRe Radio Corp. of America. _______________ Washington, D. C. 468 
WMAQ Chicago Daily News ... _ .. ___ .......•...... _ .. _ ... Chicago. Ill. 447 WRCO Wynne Radio Co._ .. ___ .. _ .. _ .. _ .. _ .. _ .. _ ... Raleigh. N. C. 252 
WMAY Kingshighway Presbyterian Churc~_.-St. Louis, Mo. 248 \VREC Wooten's Radio & Electric Co _____ .. _ ... Coldwater, MIss. 254 
WMAZ Mercer University .. _________________ .. ___________ Macon, Ga. 261 WREO Reo Motor Car CO ___________________________ .Lansing, Mich. 285 
WMBB American Bond & Mortgage Co._._ .. _ .. _ ... Chicago. Ill. 250 WRHF Radio Hospital Fund. .. _ .. _ ......... Washington. D. C. 256 
WMBC Michigan Broadcasting Co._. ______________ Detroit, Mich. 256 WRHM Rosedale Hospital, Inc.. _______________ Minneaoplis, !I.'linn. 252 
WMBF Miami Beach HoteL __________________ Miami Beach, Fla. 384 WRK Doron Bros ___________ . _________________________ Hamilton, Ohio 270 
WMC Commercial AppeaL _______________________ Memphis, Tenn. 500 \VRM University of lllinois ____________________ ._. _____ .Urbana, Ill. 273 
WMCA Hotel McAlpin (Greenley Sq. Hotel Co.}.NewYork. N.Y. 341 WRMU A. H. Grebe & Co .• Inc .• M.Y."MU.l"-.NewYork.N.Y. 236 
WNAB Shepard Stores._ .. _. ___ . ____ .. __ . ___________ . __ Boston, Mass. 250 \VRNY Experimenter Publishing Co _____ . ___ .. New York, N. Y. 258 
WNAC Shepard Stores __________________ . __ .. _ .. __ . __ Boston, Mass_ 280 WRR Municipal Station .. ______ ._ .. _ .. __ ._ .. ________ Oal1as, Tex. 246 
WNAD University of Oklahoma._. ________ . __ . ____ .Norman , Okla. 254 WRST Radiotel Mfg. Co., Inc _______ . _________ ._Bay Shore, N. Y. 216 
WNAL Omaha Central High SchooL _____ . _________ Omaha, Nebr. 258 \"RVA Larus & Brother Co., Inc __ .. _______ .. _______ Richmond, Va. 256 
WNAT Lenning Bros. Co. (Frederick Lenning).Philadelphia, Pa. 250 'YRW Tarrytown Radio Res. Labs ____ .. _ ... Tarrytown, N. Y. 273 
WNAX Dakota Radio Apparatus Co. .. _ .. _ .. _.Yankton, S. Oak. 244 WSAI United States Playing Card Co __________ Cincinnati, Ohio 326 
WNBH New Bedford HoteL_ .. _ .. _ .. _ .. _ ... New Bedford. Mass. 248 WSAJ Grove City CoUcge .. ,_ .. _ .. _ .. _._ .. _ .. _ ... Grove City. Pa. 229 
WNJ Radio Shop ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _._ .. __ .. _.Newark. N. J. 252 WSAN AUentown Call Publisher Co._ .. _ .. _ .. _ ... Allentown. Pa. 229 
WNOX Peoples Tel. & Tel. Co. ________ ._ .. _ .. _. ___ Knoxville, Tenn. 268 WSAR Daughty & Welch Electrical Co ___ ._Fall River, Mass. 254 
WNRC W. B. Nelson ... _._ .. _ .. _ .. _ .. _ .. _ .. _ ... Greensboro. N. C. 224 WSAU Camp Marien. .. _ .. _ .. _._._ .. _. ___ .... Chesham. N. H. 229 
WNYC Dept. of Plant & Structures. .. _ .. _ .. _ ... New York. N. Y. 526 WSAX Zenith Radio Corp. (Portable}. __ .. _ .. __ ... Chicago. Ill. 268 
WOAI Southern Equipment Co ____ . __ . __ .. _San Antonio, Texas 394 WSAZ Chase Electric Shop __ ______ .. _. _____ . __ .. _Pomeroy, Ohio 244 
WOAN Vaughn Con. of Music .. __ .. ___ . ____ . ____ Lawrenceburg, Tenn. 283 WSB Atlanta JournaL ___ ._. __ . ___ . __ . _______ ._ .. _._.Atianta, Ga. 428 
WOA W Woodman of the World. .. _ .. _ .. _ .. _ .. _ .. _ .... 'Omaha. Nebr. 526 WSBC World Battery CO •... _ .. _._.·._ .. _ .. _ .. _ .. _ .. _ ... Chicago. Ill. 210 
WOAX Franklyn J. WoIfL_ .. _ .. _ .. _ .. _ .. _ .. _ .. _.Trenton. N. J. 240 WSBF Stix·Baer·Fuller D. G. Co._ .. _ .. _ .. _ .. _ . .8t. Louis. Mo. 273 
WOC Palmer School of Chiropraetic.. .. ______ Davenport, Iowa 484 WSBT South Bend Tribune.. .. _______ .. __ .. _ .. __ .. SOuth Bend, Ind. 275 
WOCL A. E. Newton ... _ .. _ .... __ ...... _ .. _ .. _ ... Jamestown. N. Y. 275 WSDA Seventh Day Adventist Church. .. _ ... New York. N. Y. 263 
WODA James K. O·Dea..._ .. _ .. _ ..... _ .. _ .. _ .. _ .. _.Paterson. N. J . 224 WSKC World's Star Knitting Co ... _ .. _ .. _ .. _ ... Bay City. Mich. 261 
WOI Iowa State College.. _________ . __ ._ .. _. ___ . ______ .Ames, Iowa 270 WSM Nashville Life & Accident Ins. Co ____ .. _Nashville, Tenn. 283 
WOK Neutrowound Radio Mfg. Co._._. __ . __ Homewood, Ill. 217 WSMB Saenger Amuse. Co. & Maison B. Co __ New Orleans, La. 319 
WOKO Otto Baur ... _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _. New York. N. Y. 233 WSMH Shattuck Music House ... _ .. _ .. _ .. ___ ._ .. .owosso. Mich. 240 
WOO John Wanamaker. __ .. ___ ._ .. _ .. _ .. _ ... Philadelphia. Pa. 508 WSMK S. M. K. Radio Corp._ .. _ .. _ .. _ .. _ .. ___ .. _ .. Dayton. Ohio 275 
WOOD Grand Rapids Radio Co ... __ ... Grand Rapids, Mich. 242 WSOE School of Engineering_ .. _ .. _ .. _________ Milwaukee, \Visc. 246 
\VOQ Unity School of Christianity .. ________ Kansas City, Mo. 278 WSRO Radio Company _________ .. _ .. _. _________ . ____ Hamilton, Ohio 252 
WOR L. Bamberger and Co ... _ .. _ .. _ .. _ . . _ .. _ .. _.Newark. N. J. 405 WSSH Tremont Temple Bap. Church ............ Boston. Mass. 261 
WORD People's Pulpit ASSIL ______ ._ .. _. __ .. __ ._. _____ Batavia, Ill. 275 \VSUI State University of Iowa. ______ . __ .. __ .Iowa City, Iowa 484 
WOS State Market Bureau._ .. _ .. _ .. _ .. _ .. _ ... Jefferson City. Mo. 441 WSVS Seneca Vocational SchooL .. _ .. _ .. _ .. _ ... Buffalo. N. Y. 219 
WOWL Owl Battery Company _______ . ___ ._ .. _._.New Orleans, La. 270 \VSWS Illinois Broadcasting Corp_ .. _. _________ .Wooddale, Ill. 275 
WOWO Main Auto Supply Co ... _ .. _ .. _ .. _ .. _ ... Fort Wayne. Ind. 227 WTAB Fall River Daily Herald PublishingCo . .Fall River. Mass. 266 
WPAK N. D. Ag. College. .. _ .. _.Agricultural College. N. D. 275 WTAD Robt. E. Compton. .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. Carthage. Ill. 236 
WPCC North Shore Congo Church. .. _ .. _ .. _ .. _ .. _._.Chicago. Ill. 258 WTAG Telegram Pub. Co .. _ .. _._ .. _ .. _ .. _ .. _ ... Worcester. Mass. 268 
WPDQ H. L Turner. __ ._._ .. _ .. _ .. _._ .. _._._._.Buffalo. N. Y. 205 WTAL Toledo Radio & Electric Co._._ .. _ .. _ .. _ ... Toledo. Ohio 252 
'WPG The Municipality of Atlantic City_.Atlantic City, N.J. 300 "'TAM \Villiard Storage Battery Co ___________ Clcveland, Ohio 389 
\VPRC Wilson Printing & Radio Co _____ . __ ._. __ Harrisburg, Pa. 216 \VTAP Cambridge Radio & Electric Co ... _ .. __ Cambridge, Ill. 242 
WPSC Pennsylvania State College ________ ._.State College, Pa. 261 \VTAQ C. S. Van Gordon __ .. _. __ .. _ .. _ .. __ ._Eau Claire, \Visc. 254 
\VQAA Horace A. Beale, Jr.. _____ . __ .. __ . ______ Parkersburg, Pa. 220 WTAR Reliance Electric Co. __ . __ . ______________ . __ .. Norfolk, Va. 261 
WQAC Cish Radio Service __ ._ .. __ ._._ .. _ .. _. __ .. _.Amarillo, Tex. 234 \VTAW Agricultural & Mech.Col.of Texas..CollegeSta.,Texas 270 
WQAE Moore Radio News Station._ .. _ .. _. _____ Springfield, Vt. 246 WTAX Williams Hardware Co._ .. ____ ._. ______ ._. __ Streator, Ill. 231 
WQAM Electrical Equipment Co_ .. __ ._ .. __ . ________ ._.Miami, Fla. 263 \VTAZ ThomasJ. McGuire.._. ____________ ______ Lambertville, N.J. 261 
WQAN Scranton Times. ___________ .. _. ________________ SCranton, Pa. 250 \VTIC Travelers Insurance Co ____ .. _____ . ______ .. Hartford, Conn. 476 
WQAO Calvary Baptist Church._ .. _ .. _ .. _ .. _ ... "ew York. N. Y. 360 WWAD Wright & Wright (Inc.} ... _._._ .. _ ... Philadelphia. Pa. 250 
WQJ Calumet Rainbo Broadcasting Co_ .. __ ._Chicago. Ill. 447 WWAE Electric Park. __ ._._ .. _ .. _ .. _. ___ .. _ .. _ .. _ ... Plainfield. Ill. 242 
WRAF The Radio Club (Inc.}._ .. _ .. _ .. _ .. _ .. _ .. _ .. _.LaPorte. Ind. 224 WWAO Michigan College of Mines._. __ .. _._Houghton. Mich. 263 
WRAK Economy Light Co._ ... _._ .......... _._ .... Escanaba, Mich. 256 \v\VGL Radio Engineering Corp ____ . _____ Richmond Hill, N. Y. 213 
WRAM Lombard College._ .. _ .. _ .. _ .• _ •• _ .. _ .. _ .. _ ... Galesburg. III. 244 WW[ Ford Motor Co_._ .. _ .. _ .. _ .. _ .. _ .. _ .... _ ... Dearborn. Mich. 266 
WRAV Antioch College.. ______ . ___ . ________ Yellow Springs, Ohio 263 \VWJ Detroit News._. __ . _______ . __ .. ____ . _________ .. Detroit, Mich. 353 
WRAW Horace O. Good.. __ .. _ .. _. __ . __ .. _ .. _ .. __ ._ .. ____ Reading, Pa. 238 WWL Loyola University ... _ .. _ .. __ . __ ._. __ .. ____ New Orleans. La. 275 

Use the Log--a--Wave 
on Page 64 

Chart 
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White Bm Now Past rr-=======================, 
the House 

CONGRESSMAN White's radio !egu­
lating bill passed the House WIth a 

vote of 218 to 124 on March 15. It 
stands virtually as last reported, al­
though a few clarifying amendments have 
been incorporated. It is noW sent to the 
Senate where it will undoubtedly be 
referred to the Interstate Commerce 
Committee which has been considering 
a similar bill backed by Senator Dill. 

';Vbat the Senate will do with regard to 
questions such an anti-monopoly, slander 
over the air, and transferring control 
to a commission instead of the Secretary 
of Commerce, considered but lost in the 
House, remains to be seen; no one will 
predict. 

The most spectacular action in the 
House was the voting down of Mr. Blan­
ton's amendment which sought to define 
radio slander and punish offenders for 
using derogatory language over the air. 
This amendment, although accepted in 
the Committee of the \\Thole, was de­
feated on the floor by a vote of 287 to 
57. 

Practically the only changes in the 
\Vhite Bill Were the inclusion of a section 
requiring all active stations to secure new 
licenses within a certain time, and an 
amendment taking from the Secretary of 
Commerce the authority to remit fines. 

Congressman White, author of the 
bill, described it as conferring sufficient 
authority upon the Secretary of Com­
merce to properly regulate radio com­
munication in interstate and foreign 
traffic, imposing upon him power and 
duties which should bring great public 
good. Briefly the bill brings the old 1912 
law regarding radio up to date; and aims 
to prevent further interference by reduc­
ing, or permitting a reduction in, the 
number of stations on the air, and by 
authorizing the Commerce Head to con­
trol channels, power and locations of 
stations. Licenses will be limited to 
periods of five years; the right to transfer 
or sell licenses or wave channels is denied 
licensees, except with the approval of 
the Secretary of Commerce. Authority 
for the revocation of licenses for cause, 
is given the Secretary, who will be assisted 
by an advisory committee of five mem­
bers in matters found difficult for him to 
settle. Appeal through the courts is 
provided for aggrieved persons. 

Mr. \\Thite points out that all the laws 
relating to monopolies and agreements 
in restraint of trade are made applicable 
to radio as well as to other industries, 
the Federal Trade Commission being 
authorized to deal with such matters, 
while the Interstate Commerce Com-

RADIO AGE THE 
BUYERS' SERVICE 

What do you want to purchase in the radio line? Let RADIO AGE save 
you time and money by sending in the coupon ,?elow. Enter the ~uml?er of 
the article you would like to know more about In the spaces prOVided In the 
coupon. 

1 "AU Batteries, all kinds 
2 Aerials 

(a) Loop 
(b) Outdoor 

3 Ammeters 
4 Amplifiers 
5 HB" batteries, all kinds 
6 Batteries (A and B) 

(a) Dry 
(b) Wet 

7 Battery chargers 
8 Battery substitutes 

(a) "A" battery 
(b) "B" battery 

9 Battery supplies 
10 Bezels 
11 Binding posts 
12 Books on radio 
13 Broadcasting equipment 
14 Buzzers 
15 uC" batteries 
16 Cabinets 
17 Code practice sets 
18 Coils, all forms 
19 Condensers, fixed 
20 Condensers, variable 
21 Contact points 
22 Cords, headset, etc. 
23 Couplers, vario. etc. 
24 Crystals 
25 Desks 
26 Detector ( crystals) 
27 Detector tubes 
28 Detector units 
29 Dials 
30 Dies 
31 Drill. 
32 Electrolyte 
33 Fibre 
34 Filters 
35 Fuses, tube 
36 Grid leaks 
37 Ground clamps 
38 Head phones 
39 Horns, all types 
40 Hydrometers 
41 Inductances 
42 Insulation 
43 Insulators. all types 
44 Irons, soldering 

45 Jacks 
46 Jars, battery 
47 Keys, tranamitting 
48 Knobs 
49 Laboratories, testing 
50 Lightning arresters 
51 Loud speakers 
52 Lugs, battery 
53 Meters. an types 
54 Mica 
55 Mountings 
56 Nub 
57 Panels 
58 Paste, soldering 
59 Patent attorneys 
60 Phone connectors 
61 Phonograph adapters 
62 Plugs 
63 Pointers 
64 Potentiometers 
65 Rectifiers 
66 Resistances, fixed 
67 Rheostats 
68 Scrapers. wire 
69 Screw drivers 
70 Screws 
71 Schooh, radio 
72 Seta, transmitting 
73 Sets, receiving 

( a ) Factory Built ( b ) kits 

1 C rystal 
2 Radio Frequency 
3 Reflex 
4 Regenerative 
5 Super-heterodyne 

74 Shellac 
75 Sockets 
76 Solder 
77 Supports, aerial 
78 Switches 
79 T ransformers, a. f . 
80 Transformers. r . f. 
81 Transformers, sending 
82 Tubes, all types 
83 Variometers 
84 W ave meters 
85 Wave traps 
86 Wire, all kinds 

... -~O~~ ~~YE-:.s~ =~]~ -------: N-:-D-:a:o~ -:t7C-:=:'-I~ 
I Plealie see that I am supplied with buying specifications and prices on the articles numbered herewith: I 
I I 

mission has jurisdiction over inter-state I I 

radio communication rates as well as I I 8Jll1lo- 0 Dealer 0 Jobber 0 Mfgrs: Rep. 0 Manufacturer I 
over railway rates. I I 

I Finn [If identified with Radio industryl. _______ . __ ._._ ._. ____ . __ .__ I 
I My OccupatioD . _______________ ____ . _ ___ •. _._ ___ ___ • 

I I M. Openshaw of the Radiall Company I My Name ___ . _ _ ______ . _______ _ _ ___________ .. ____ I 
left New York during March for an 
extended trip to Europe. where he will I Addresa------------~----.----.--.--.----------(s:-26) • 
visit all the important, radio centers in I City ___ ____ _______ State I 

Goes Abroad 

the interests of his company. , I..-. _____________________ • ____ ••• _ .. 

Please mention Radio Age when writing to adve1'tise1'8 
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CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 

RADIO AGE for May, 1926 The Magazine of the Hour 

Dominion of Canada 
Calgary Herald. _________________________________ Calgary, Alta_ 434 CJCL 

Toronto Star Pub. & Prtg. Co. ___ .. _ .. _ .. _ ... Toronto, Onto 356 CJGC 
Marconi Wireless Teleg Co., (Ltd.) Can.Montreal, Que. 411 CKAC 
Abitibi Power & Paper Co_ (Ltd_l __ lroqouis Falls, Ont_ 500 CKCD 
Radio Supply Co _____________________________ Edmonton, Alta_ 517 CKCK 
W_ W_ Grant (Ltd_l _____________________________ Calgary, Alta_ 434 CKCL 
Laurentide Air Service. ___________________ ... Sudbury, Onto 410 eKeo 
Victoria City Temple._ .. __ ...... __ ._. _______ .Victoria, B. C. 329 CKCX 
The Jack Elliott (Ltd_l ______________________ Hamilton, Ont_ 341 CKFC 
Henry Birks & SOns ... _ .. _ .. _ ... __ .. ___________ .Calgary. Alta. 434 CKLC 
Thorold Radio Supply __________________________ Thorold, Oht_ 248 CKNC 
The Electric Shop (Ltd_l ___________________ Saskatoon, Sask_ 329 CKOC 
Queens University _________________________ ... Kingston, Onto 450 CKY 
Westminster Trust Co ... _ .. _ .. _ .. ___ .'Westminster, E. C. 291 Cr-.-TRA 
Commercial Radio (Ltd.}. ______________ .Vancouver, B. C. 411 CNRC 
The Calgary Albertan _________________________ Calgary, Alta_ 434 CNRE 
Riley & McCormack (Ltd_l ___________________ Calgary, Alta_ 434 CNRM 
The Hamilton Spectator. ___________________ Hamilton, Onto 341 CNRO 
Northern Electric Co.. _________________________ Toronto, Ont. 357 
Toronto Radio Research SOciety _____________ Toronto, Onto 357 CNRR 
International Bible Ass'n _________________ Saskatoon, Sask. 329

1 

CNRS 
R_ Booth, Jr _________________________________________ Ottawa, Ont_ 434 CNRT 
Northern Electric Co _________________________ Montreal, Que. 411 CNRV 
Edmonton JournaL _________________________ Edmonton, Alta. 511 CNR\V 

A. Couture.. ___________________________ • ________ Montreal, Que. 279 
London Free Press.. ___________________________ London, Onto 329 
La Presse ______________________________________ Montreal, Que. 411 
Vancouver Daily Province ____________ Vancouver, B. C. 397 
Leader Pub. Co ________________________________ Regina, Sask. 476 
Dominion Battery Co. __________________________________ Toronto. 357 
Ottawa Radio Association ____________________ Ottawa, Onto 434 
P_ Burns & Co_ (Ltd_l ________________________ Calgary, Alta_ 434 
First Congregational Church __________ Vancouver, B. C. 411 
Wilkinson Electric Co. (Ltd_) ______________ Calgary, Alta. 434 
Canadian National Carbon Co _____________ Toronto, Ont_ 357 
Wentworth Radio Supply· Co _____________ Hamiiton, Onto 341 
Manitoba Tel. System ____________________ Winnipeg, Man. 384 
Canadian National Railways _____________ Moncton, N_ B. 312 
Canadian National Railways.. _______________ Calgary, Alta. 436 
Canadian National Railway5. ____________ Edmonton, Alta. 517 
Canadian National Railways. ___________ .l\1ontreal, Que. 411 
Canadian National Railways ______________ Ottawa, Onto 435 
Cana.dian N.ational Railways _________________ Regina, Sask 476 

Canadian National Railways __________ Saska.toon, Sask. 329 
Canadian National Railways ______________ Toronto, Onto 357 

Canadian National Rail¥(ays ________ Vancouver, B. C. 291 
Canadian National Railways ___________ Winnipeg, Man. 384 

Republic of Mexico 
CYB Mexico City ____________________________ 380 I CYL Mexico City ____ . ________________________ 400 I CZE Mexico City _____________________________ 350 i 

Republic of Cuba 
P·WX Cuban Telephone Co ____ Habana 400 2LC Luis Casas _____________________ Habana 250 6DW Eduardo Terry __________ Cienfuegos 225 
2BY frederick W. Borton _______ Habana 315 2MG Manuel G_ Salas. ___________ Habana 280 6XJ Frank H. Jones ______________ Tuinucu 275 
2CX FrederickW. Borton _______ Habana 320 2MN FaustoSimon _______________ Habana 270 6KW Frank H.Jones.. _____________ Tuinucu 340 
2EV Westinghouse Elec_ Co _____ Habana 220 20L Oscar Collado ________ _______ Habana 300 8BY Alberto Ravelo _______ Stgo_ de Cuba 250 
2HC Heraldo de Cuba _____________ Habana 275 2TW Roberto E_ Ramires _________ Habana 23"0 8DW Pedro C. Anduz ____ .5tgo. de Cuba 275 
2HS Julio Power __________________ Habana 180 2w\v Amadeo Saenz ________________ Habana 210 8FU Andres Vinnet _____ . __ Stgo. de Cuba 225 
2JD Raul Parez Falcon __________ Habana 105 5EV Leopoldo E. Figueroa _______ Colon 360 12AB Alberto S. de Bustamante.Habana 240 
2K Alvara Daza _________________ Habana 200 6BY Jose Ganduxe _____________ Cienfuegos 300 16AZ Valentin UllivarrL _______ Cienfuegos 200 
2KD E. Sanchez de Fuentes. _____ Habana 350 6CX Antonio T. Figueroa __ __ Cienfuegos 170 20K Mario Garcia Velez.. ______ Habana 360 

2LO 
5IT 
5WA 
2BE 

Great Britain 
Newcastle. _____________________________ 404 
Glascow ___________________________________ 422 
Aberdeen _________________________________ 495 

France 
YN Lyons._________________________________ 550 8AJ Paris ___ ____________________________________ l,780 

FL Paris (Eiflel Towerl __________________ 2,650 ESP Paris___________________________________ 458 

USE RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc. 

500 North Dearborn Street. 
Chicago 

$2.50 A YEAR 

THIS Gentlemen: Please enter my Bubscription for RADIO AGE, the Magazine of the 

Hour, for one year, beginning with the ............ issue, for which I enclose $2.60. 

Name .... _ ......••........• _ .. _ ..••.•••. • .••...•..•. __ .. _ ••.......••....... 

COUPON 
Street Address. _ .. ___ • . . .• _ . . ..••..••. .• •••••••..•• • ..........••.. _ . • ___ .•• _ 

City ...........•.........•...•.•••••••••••••• ••••••••••• ••• •••••••••••... .. 

State .•••••••••.••••••••..•••.•••••••••••••••.•.•.••...•.••••..•••••••••••.. 
Send cash. moneY order or draft. (5-26) 
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CLASSIFIED ADVERTISEMENTS 
If you have anything to buy or sell, don't overlook the value of RADIO AGE'S classified 

advertisements. Many such messages have paved the way to independent incomes. 
The classified advertising rates are but five cents per word for a single insertion. Liberal 

discounts are allowed on three, six and twelve-time insertions, making rate of 4 1-2, 4 and 3 cents 
a word per insertion respectively. Unless placed through an accredited advertising agency, cash 
should accompany all orders. Name and address must be included at foregoing rates. Minimum 
contract charge $1.00. 

All classified ads for the June issue must be sent in by April 25. 

AGENTS WANTED 
SELL MARVELOUS NEW RADIO INVENTION THAT 
IMPROVES lummer recePtion 100 %. Effarsee marvel 
;naid .. "nten""" giv ... b e tte r tone. greate .. selectivity, 
Ie ..... tati... S e ll s to .. ve ry radio owner for only $4 .00. 
Write today. Fi.hwick Radio Co •• 135 Central P .. rk_ 
w .. y. We .. t. Cincinn .. ti. Ohio. 

Sell Fiv .. Tube R .. dio Set... Thirty d .. y .. free trial. 
Three ... I ... weekly pays $90 profit. Expe rience unneces­
. ary. DIRECT RADIO. 197-FF Fourteenth St •• Mil­
wllOukee. Wiscons in. 

AGENTS-STEADY INCOME. LARGE MllOnufacture r of .""ptI. perfumes, toilet articles and pure food productl. 
e tc •• wi .. he s represent .. tives in each locality. M"nu_ 

~~I::~:!;,:cr~ t;;;:;,sU&: h' o~~~!,d~t~tlSe.;';~:·~::e'1:; 
particular". AmericllOn Products Co •• 5796 American 
Bldg •• Cincinnati, Ohio. 

Ag-enh M .. k e $60.00 weekly. Di .. tribute quality food 
.. nd toilet preparation. among rriend . and n .. ighbors. 
No money Or experience neee .... ry. F~e automobile. 
De. k BQ. H e .. ltho Products Co .. Cincinnati. Ohio. 

.\&"enh Wanted VANCY Gu .. rllOnteed Radio Tube .. with 
imported fil .. m ent all type .. BEST BY TEST .. 1 .. 0 tr .. n ._ 
mitten. S ..... ple tube .. .$1.50 each Po.t P a id. S .. nd 
cash or mone y orde r. Van Cleef_Deforest R .. dio Com_ 
pany. Great Kills. S. I •• N. Y. 

FORDS. 60 mil ... on one gallon of Gas . It ha .. been 
pro ... e n such mile .. ge can be made. AIRLOCK guar-

E~:';i1Ei:~~~~ ~;!5:!!~1!~.~fi~~~:L~I:;r~~~~; 
~~~. B!~~k~~tRODUCTS. Box 703G., Willow St~et. 

RADIO---Join our .ales organization ant make big 
money. W .. w .. nt .. m .. n in e ... e ry county to .ell well 
. d ... .. rti.ed .ets and PllOrts mad .. by th e leadin!il manu_ 
r .. cturers . Widener of Kan .... City m .. ke • .$150.00 
weekly. You c .. n do a. well or better. Write tod .. y 
for catalog. "nd discount • . Name your county. Wave­
land Radio Comp"ny. Di .... 52. 1027 No. Stat .. St .• Chi­
cago. III. 

$50 WEEKLY EVENINGS. DEMONSTRATING A 
• uper .eIectlve ~tube radio .et. Sel .. ctrodyne R .. dio 
Co •• Dept. M_325 W ... t SLate. Rockford. Illinoi" . 

RADIO SALESMEN and SET BUILDERS in .. very county 
write Grenz .. r Radio. 1479 Hodi .. mont. St . Loui •• Mo. 

AUTOMOBILES 
L,ght w",ght ALOY-NUM pIston. for all c .. r. .. nd 
trucks. low prie .... get circular. E gg ... 7704 South I\b.in 
Street. Los Ang .. les . C .. lifornia. 

BOOKS AND MAGAZINES 

Big . a ... ing" monthly. exchane-ing RADIO Magazines. 
L,d mail .... free . Spencer. hield A gencies. Weat Lo. 
Angele". C .. liforni ... 

BUSINESS OPPORTUNITIES 
Drafting, Expert Comlnerci .. J, Architectural, Lic .. n ...... 
Reasonable. Union S e rvice . Liberty._lndi"na. 

Pecan-Oran!ile-Fig Grove. "On the Gulf. " Guaranteed 
care. Monthly p"Ylnent8. Bi g- quick r e turn •• Subu .... 
b an Orcha.rd ... Dept. K. Biloxi, Mi""i .... ippi. 

$100 weekly up. We w.nt experienc .... Radio m e n to 
ope r .. te branch nuembling plants. Part or whol .. 
tilne. Barfield R .. dio Co .. 13 Tillery Street. Dept. A. R. 
Brooklyn. New York. 

CRYSTALS 
Super"ensitiye G .. len" Crydal., Pound 75e prepaid. 
ALKEMITE. All s .. n .. itiye Cry.t .. l. SOc. Bu .. kett. 
Geologi.t, Joplin. MiSllouri. 

DOGS 
BEAUTIFUL REGISTERE D BULL PUPS $]5. Bulldog •• 
501 Rockwood. Dalla • • Texa ... 

WHITE Spitz Puppies. Beautiful. Intelligent. com_ 
panionable . Fift .. en DoII .. r.. Brookwood Kennels. 
2626 Ealt 18th Street. Indi .. n"POlis. 

HELP WANTED 
RADIO SALESMEN and SET BUILDERS---We need 
you .. nd )'ou n eed u.. If you .. re reliebl e a nd well 
known in your community. We will appoint you OUr 
~ep~e.entatJye and furni.h you with st .. nd .. rd well 
.. dvertlaed seta and p .. rts. .. t price' that will en .. ble you 
to .ell .. t .. h .. ndsolne profit. Write .. t once fo~ c .. t .. _ 
log .. nd s .. ,Je .. plan. W ....... I .. nd R .. dio Co .• Diy. 53. 1027 
N. St .. te St .• Chic .. go. III. 

MEN wanting fo ...... t r .. nger. railway cl .. ~k .. nd oth .. r 
government positions. write for free particular. of 
eX .. lnl. Mokane. Dept. 8_33. Denver, Colo. 

MEN WISHING TO ENTER DINING. SLEEPING CAR 
SERVICE AS CONDUCTORS. PORTERS. WAITERS, 
WRITE 123 RAILWAY EXCHANGE, KANSAS CITY. 

INVENTIONS 
NEW IDEAS WANTED--We ll known R .. dio Manufac_ 
tu rer whoae p~oduch"~ nation .. lly .. dve rti ....... nd sold 
everywhere w .. nt .. n .. w Radio de ... ice to .ell. Will p .. y 
outright or royalty for idee or in ..... ntion which i . really 
neW .. nd .... Ie .. ble' Addre.s, Mr. R. F. Devine. Rooln 
1101.116 Weat 32ndSt .. New York, N. Y. 

MUSIC 
SONG Poem Writera---If you h .. ve your word. put to 
mu .. ic I .. t a gifted Melody Writer do it. Write Fr .. ncls 
Conov .. r. (Compo.er ) AVON, N .. w Jersey. 

"MUSIC COMPOSED" TO WORDS. BAUER BROS .. 
(forlne~ly of SOU" .. •• B .. nd), O. hko.h. Wbcon.in. 

PATENTS 
FOR SALE, U. S ... nd Canadian Patent on an Attach­
ment fo~ Phonogra ph. ; i" the mOllt be .. utiful Inven­
tion of the .. g-e. AddreM Ch .... F. Slnith. HuH. N. D .. k. 

RADIO 

NO MORE BATTERIES. You can eliminate all bat_ 
teries .. nd oper .. te your set on light current. AC or 
DC-no hum--any kind of ... t-.. ny type of tube •• 
Complet .. blue print.. .. nd in8truction •• gu .. ranteed 
$2. Enginee ... • Service Company. Suite 203. 15 Park 
Row. New Yo~k. 

A real DX Circuit1 5 tube. o ... er 3000 miles range with 
loud "pe .. ker ... olulne. Send $1.00 for circuit and In_ 
riruction •. Tuttle Radio Labo~ .. torie •• Di .. mond. Ohio. 

"SI .00 For Your Old Tube. regardleu of Inake or con­
dition toward . the purch .... of .. lOch new Stand"rd 
$2.50 t ube. Positive ly guaranteed. We do not 1 .. 11 
rebuilt or bootleg tubes. Ord"r tod"y. Luxern & Davi. 
Mfg . Co., 6229 Broadway, Chicago, III. P".t .. thi. "d 
in your s"t." 

lOlA .. nd 199 tube . rejuven .. t .... 30c. Ch .. rles Blo .... orn. 
1394 Detroit Street. Denver. Color.do. 

B BATTER Y ELiM INATORS---BUILD YOUR OWN 
cheap; no humi acid or anythini! to g-et out of orderi 
blUeprint and instruction.: 50 cent ... Inoney order or 
ca"h. Web Radio Co .• Dept. A. 5823 C .. lulnet Ave .• 
Chicago,lllinoi •. 

Standard ,0Jderle .. radio Jack.. Bindin!" POst attach_ 
ment. . Double circuit. One dollar bill. Poatpaid. 
Clinton S ewerd.Jr .• New P .. ltz, New York. N. Y. 

Three Cosmopolit .. n Phu .. iformer •• each $5.50. book of 
in.truction. included. F. A. Mall. Tripoli. low ... 

RADIO DEALERS 

DEALERS-W~it .. fo~ our illu.t~ated catalog- of reli .. bl. 
R .. dio M .. rchandile. Ro ... ite~_Manning Corpon,tion, 
Dept. D. 1830 Wilson Av .... Chicago. III. 

RADIO SUPPLIES 

HAVE YOU SEEN THE NEW DlAUTE. THE UNIQUE 
I .. mp th .. t lights up your panel and adds a decorati ..... 
touch to .. ny r .. dio .et1 Retail. at $2.75. complete. 
S.,nd for folder and d.,,,I.,r'. p .... po.ition on this f".t 
moving .. rti ele. AI ..... we "1''' di .. tributora for th.,f .. lnou. 
Knurled Wal nut Cabinets. the moet b.,autiful c .. bi_ 
neh m .. de. American-Uni ..... raal Radio Co .• 6255 Bro .. d_ 
w"y. Chic"go, 111 •• Box 11. 

SALESMEN WANTED 

66 MILES ON I GALLON-5CIENTIFIC GAS SAVER. 
All .. uto.. I froee to introduce. Critchlow. A_90 Whe .. _ 
ton.Illlnoi •• 

STAMPS 

69 .t .. mp., 4 cent.. Book Stamp Comp .. ny, 642 M"re­
dith Str<l'et, Dayton. Ohio. 

STAMPS. 50 ... arietie •• Afric ... Brazil. Peru. Cub .. , 
Mexico. etc .• 10c. 50 diffe~nt U. S .. 25c; 1.000 mix ..... 
40Ci 1,000 hinge ... IOc. List free. C. Stegm .. n, 5950 
Cot .. Brilli .. nte. St. Louis, Mi .. ouri. 

WIRELESS 
W"nt to Memorize the Wirele .. Code? Th .. Coryd .. n 
Snyder Code Method. Patented ie quick~L Send 25c 
coin. Or M. O. to C. C. Snyder. ]423 Elmd .. le Ave. , Chi_ 
cago. III. 

TELEGRAPHY-Mo .... e and Wirele .. -taught .. t home 
in h .. 1f usual tilne a.nd a t t~iBing cod. Olnnigr .. ph 
Autom .. tic Tr .. nemitter will send. on Sound .. r Or Buz­
ze~. unlimited meeaages, any .peed. just " ... xpe~t 
operator would. Adopt .... by U. S. Govt. and used by 
le"ding Univeraitie". College •• Te-<:hnical and Telegr .. ph 
School. throughout U. S. C .. t .. log fre-e. OlnrUgraph 
Mfg. Co .• 13 F Hud.on St •• New Yo~k. 

PERSONAL 

CLassified Ads Bring R esu/ts 
Please mention Radio Age when writing to advertisers 



KC I Met.1S I STATIONS DIALS 
1 2 3 

14801202.6 
~q 

f- -
14701204.0 

f- -
1460 205.4 

- -
1450 206.8 

- f-
1440 208.2 

I 
1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 
- f-

1380 217.3 
~ f-

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 
- f-

1320 227.1 

1310 228.9 
- -

1300 230.6 
- --

1290 232.4 
- --

1280 234.2 , 

~t 
1270 236.1 

1260 238.0 

1250 239.9 
f-I-

1240 241.8 I 
12301243.8 

:P 
1220 245.8 

1210 247.8 I 
1200 249.9 

1190 252.0 

1180 254.1 I 
--

1170 256.3 I 
1160 258.5 

1 
1150 260.7 I 
1140 263.0 I --
1130 265.3 

1= 1120 267.7 

ruo 270.1 

110( 272.6 
- f-f-
1090 275.1 

i-f-
1080 277.6 I f-f-
1070 280.2 

f-
1060 282.8 

f-
1050 285.5 

f-
1040 288.3 

f-
1030 291.1 

1020 293.9 

KC I MetelS I STATIONS 
1010 296.9 

1000 299.8 

990 302.8 

980 305.9 

970 309.1 

9601312.3 

950 315.6 
-

940 319.0 

930 322.4 

920 325.9 

910 329.5 

900 333.1 

890 336.9 

880 340.7 

870 344.6 

860 348.6 

850 352.7 

840 356.9 

830 361.2 

820 365.6 

810 370.2 

800 374.8 

790 379.5 

780 384.4 

770 389.4 

760 394.5 

750 399.8 

740 405.2 

'130 410.7 

720 416.4 

710 422.3 

700 428.3 

690 434.5 

680 440.9 

670 447.5 
-

660 454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 
--
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600 499.7 --
590 508.2 
--

580 516.9 
--

570 526.0 

560 535.4 

550 545.1 
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Hookups Like This One Get Results! 

You'll Find Them in The Radio Age Annual for 1926! 

BLUEPRINTS 
are the predominating 
feature of the RADIO 
AGE ANNUAL for 1926. 
Eighteen pages of actu-

:~~~~lo~in~lu~rr~~kU~~ 
from efficient crystal set 
to six tube tuned radio 
frequency, with blue­
prints of a modern power 
suppLy device to top off 
the list. 

Have you seen the new RADIO AGE ANNUAL for 19261 Thou­
sands of fans have already bought their copies, and the end of 
the first edition supply is not far off. Hundreds of buyers of 
the ANNUAL for 1926 have supported our contention that it is 
the biggest radio dollar's worth ever published. Scores of new 
hookups, tried and tested in the RADIO AGE laboratories, 
tnany isotnetric, circuit and photographic illustrations, and 
18 full page blueprints are some of the features that make this 
96 page book invaluable to the technical fan. The expert will 
find the latest in experitnental and tnulti-tube hookups, while 
the beginner will feel at home with a group of "how to do it" 
articles written especially for hitn. 

$1.00 a 
Copy 

RADIO AGE ANNUAL 
FOR 1926 

$1.00 a 
Copy 

Some of the Features: 
Review of Radio During 1925 
Radio Symbols and Crystal Hookups 
'TI1.ree Tube Inductive Coupled Receiver 
An ImproVed Three Tube Reinartz 
A Windless, Pipeless, Pipe Organ 
Adding a Good Amplifier to the 3 Circuit Tuner 
Taking Care of Your Radio 

~~~~o D~:~~Y~I.fut~¥~ned r. f. Set 
Unique Radio Map 
Inductance, capacity and wavelength chart 

Single and Dua l Tunin g Control 
Plug-in Inducta n ces for Maximum Receiver Efficiency 
Two Controls for 4 Stages of Tuned r_ f _ 

}1~: i~ tJi~ : i~:eLo~~~r. Device 
Negative B Returns to Negative A Battery 
Some Soldering Hints 
Tuning With Chart Curves 
Corrected List of Broadcast Stations 
Log-A-Wave Chart 

RADIO AGE ANNUAL COUPON 
RADIO AGE, INC., 
500 North Dearborn St_, Chicago, Ill_ 

Gentlemen: I want to be sure of getting the RADIO AGE ANNUAL FOR 1926. Enclosed find $1.00. If I am not 
satisfied with the ANNUAL I will return it within five days and you will refund my dollar. 

Name ________________________________________________________________________________________________________________________________________________________________________________________________________ _ 

Address._ ............................................................................................................................................................................................ _ ...... . 

City _________________________ ~ _____________________________________________________ __ __ . . ___________________________________________ State ___________________________________________________________________ _ 

526 

Please m ention Radio Age u,.'h en writin g to advertisers 



In Buying Radio Instruments 
Don't Consider Price Alone ..... 

Price alone does not govern value. Merit is 
the prime consideration when estimating cost 

Built-in Zenith loud'6peaker; 
ample compartments for dry 
and storage batteries or elim. 
inators. 

Zenith is made in Chicago to 
operate in a territory where 27 
broadcasting stations are located 
-the most difficult conditions for 
radio reception in the world. Ex .. 
cellent results in Chicago mean un .. 
matched performance elsewhere. 

The complete Zenith line in .. 
cludes ten models, each in iu 
class an outstanding value. The 
price range is from $100 to $2500. 

(All Price. F. O. B. Chicago) 

Individuality and elegance of appearance have placed 
Zenith instruments on a different plane from that of any 
other radio. Zenith is convinced that potential radio 
buyers will insist on the best in reception, the best in 
design and individual style, even though Zenith Radio 
does cost more. 

For these reasons Zenith was created. Its performance 
is certain; and its owners include all those who are glad 

.1:0 pay what they consider it is worth, in order that they 
may have outstanding Performance, individual beauty 
and certainty of service. 

Whatever else you do-see Zenith-listen to Zenith-in 
your own home. Remember, you do not need the full 
purchase price to start 'Your ownership. You can place 
in your home the finest Zenith made on a down-payment 
of only $80. 

Your nearest Zenith dealer will gladly demonstrate the 
model that appeals to you-in your own home-what­
ever evening suits you best. No obligation. Write us 
for his name and complete descriptive literat~re. 

Zenith Broadcasting Station WJAZ Schedule 
Dance Orchestras on Tuesday, Wednesday, Friday and Saturday 
Nights from 9:00 P. M. -until 2:00 A. M. tl Musical Program from 
the Zenith Spanish Garden Studio 9:00 until 12:00 o'clock Thursday 
Nights and Special Programs 7:00 until 9:00 Sunday Nights. (t Cen .. 
trat Standard Time. a. Authorized Wave Length, 322.4 Meters. 

Zenith Radio Corporation 
Straus Building, Chicago 

They Cost More- But They Do More! 



Scanned from the collections of 
The Library of Congress 

AUDIO-VISUAL CONSERVATION 
at The LIBRARY of CONGRESS 

Packard Campus 
for Audio Visual Conservation 
www.loc.gov/avconservation 

Motion Picture and Television Reading Room 
www.loc.gov/rr/mopic 

Recorded Sound Reference Center 
www.loc.gov/rr/record 



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 . 


