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A six-tube set completely 
self-contained! No need 
to open case to operate 
No exterior 
loop or 
antenna 
required 
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Zenith - MacMillan's Choice 
Encased in a Light Traveling Bag! n . ....... . , ,~ .,,~ 

- ...... "'c •• mQ,!,1 

H ere's a si~ · tube r adio Set Ihat 's entirely 
sel f·cont s ined- t ubes. " A " ba tt eries , 
" B" balleries, loud speaker and loop ' 
antenna (:Omplete, and it' s a Z enith! 

Packed inlO a small,beautifully finished 
traveling case- much smaner Ihan the 
average suitcase- this ne w Zeni th is the 
mOSt co m pa c t se t e ve r m a de " iving 
c larity, qual ily, vol ume and d istance. 

Do you 5e<: Ihos e IWO little buttons 
close to Ihe handle ? Those are Ihe 
(:Onlro l3. In order t o opera te Ihe ne w 
Zen ith R adioCompanionyou s im plylUm 
the con t rolS 10 b m1& in t he s lat ion yOU 
wanl - then for muimum volume yOU 
s winK t he ease so that Ihe loop is fac ine 
that pan icular s ta t ion, You w ill be astoo· 
ished a\ the ciellrness w ith w hich l he 
music lind the voices eome Ih rough -and 
in w hat volume! 

Think w hat it would m ean to you to 
be able to tllke one of t hese new Zen iths 
wit h you on your t ravels and ou ti ngs. 
A real rad io sct-the uclusive choice of 
Donald B. MacMillan for h is A rctic e x· 
pedition-yet SO compact that it takes u p 
no m o", lpotce than a " gilt t raveling bat! 

T hink of l he fu" you could have with 
this set- t he d ance music yOU could listen 
too l> mool>lit nights-the orchestras tha t 
w ould play for you as you and you r pals 
;athcred r o und the camp li re-the com' 

panions hlp It could gIve you on you r 
mOlor part ieS-II th~ ba th ing beach. P ic· 
ture the e njoym ent i\ could brilli your 
guesls at the ho use'plIny or t he w eek· 
end gathering. 

Again, thin k how such a set w ould 
while a way a lone!lOme even ing in that 
d rea ry OUI-o(.l own h Olcl-who t a god· 
send it w o uld be to t h ~ t in va lid m other 
- to that d ea r r clat iveor fr iend who m ust 
s pend w eeks a nd m ooth ' in the hospita l! 

But if you have already been initiated 
in to the wOl>ders of the Zenilh . you don ' t 
need be told the ex l raordinary ,,~e you 
CQUId ce. f,am ' b l. now mod.1 O •• bo 1\1" II , .... 1<1 
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Tlt e Ma ga='in t: of the HOllr 

A Chat With 
the Editor 

T ilE EDIT O R takes this op
portunity to welcome into the 
big RAm O AG E family the 

mally other thousands o f readers who 
are with tiS this month because of our 
purchase o f the magazlIle, RADI O 
T OP ICS. 

\\' c wish to a ssure our new read
crs tha t thc sa me editori al poli cies 
whic h ha ve made RA 0 10 AGE 
one of the mos t popular o f practi ca l 
radio pc riodi cal s w ill bc followed 
ctl refl1l1y . \Ve believe that om 
meth od of pr in tin g only the b est 
of cons tructi onal da ta a nd plenty 
o f it wi ll rc ~mlt III COlltilHled pros
peri ty and g rowth. 

O ur magazi ne has agam OCC ll

pied la l'g er qua rters and has in
creased its organiz.'llion in both the 
husincss and editorial departments. 
Russell H . I for kins, an efficient and 
experienced magazine man, becomes 
A!'soc iate E(l itor, and H arry A. Ack
erburg is ad,'erti .. ing manager. 

ror both of t hem we bespeak 
your good will w ith the a ssura nce 
th at th ey will extend to you the 
mos t will ing co-operati on . 

Rad io as a n indust ry is to stcp 
fort h into a new era during th e 
com in,!: nin ety d ay s . Imp rove
ment s in appara tus and more stable 
conditions of man ufact ure and sa le 
will place the busi ness on a hig her 
p lnne. 

11lltllensc num bers of nc w ell· 
Ihu!' ia sts arc g-ctti ng int o raclio 
daily. To a ll these rec rl1 its a nd to 
our loyal followers of the last t wo 
yea rs we sug gest that you do not 
fail to read eac h issue. );cw fea
tures for RA DIO AGE a rc III 

process of d evelop ment , to the en d 
tha t the ma gazine ~ha ll live up to 
it'" Sllh-titl e, "The :\ fagaz ine of the 
Il llur." 

Thc next few isslle s especially 
should be wa tc hed d osch ' , for 
when plans now under wa.y a.:re 
fu lly de\'e loped, R A DIO AGE w ill 
be hi gger, better a nd more of a 
neces~i ty to th e conscientiolls ra(lio 
fall IlIa ll evcr hefore. 

- Editor , R\OIO A GE 
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l" tuning in the di .• lnnt HO· 
lions there mliSl be'lntaili"" 
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T HE first tuning dials were ungain. 
Iy in appearance and crude in 

performance. Some years ago this 
company perfected the Tapered Grip 
Dial, moulded from lustrous black 
bakelite, that has since become stand· 
ardequipmenton all Grebe Receivers. 

This and other details of Grebe 
cr",ftsmanship are fully protected by 
patents granted an d pending. 

A sk your Dealer or tvrite us 

A. H. GREBE & CO., INC. 
V a n Wvck Blvd . • Richm o nd H ill , N. Y. 
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FTOm Fata T opics. 

THE LOUDEST OF ALL LOUD SPEAKERS 
And a permanent one, too! Ethel Hirsl;h, a t ravele r on board the S. S. Cali

fornia, enjoyed a 1;0nCert on her portable so well that she wanted her fellow 
voyagers 10 share it. So she dropped the ea r phones into a giant ventilator on 
the s hip. Immediately passengers on the entire deck cou ld hear the concert in 
clear, forceful tones. Try it the next time you travel o'er the brine. 
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A Portable Tuned Impedance Reflex 

LAST Summer, when the portability 
craze was at its height , the writer 
did a considerable amount of ex· 

perimenting with circuit s which were 
prim:lrily designed for compact ness, and 
among these circui ts wcrc several retlex 
types. AI first the reRex principle madc 
an appeal to me because of th~ dual role 
playea by the tube, but aner playing with 
these circuits for somc time 1 lcarned 
that tbe con\·ent ional form of reflex sel· 
dom lived up to expectat ions because of 
certa in IOSSl"S which took place in I he 
radio frequency phase. Bcautiful in 
theory but particularly "punk·' in PIOIC' 
lice, was the conclusion arr ived at after 
Elq>crimenl Ko. 5 had been filcd away in 
the archives. 

ln the firSI place, 1 never succeeded in 
allaining any great degree of radio fre· 
Quency amplification when the con\·cn· 
t ional untuncd short wave t ransformers 
were used, and as rcgencr~ tion in the true 
sense was impossible wit h these circu its, 
there was much left 10 be desir(.'<i in the 
way of distance reception. Again, the 
tubes which gave excellent result s in am· 
plifyin g radio fr equency currenlS gave but 
poor amplifICation in the audio phase, and 
so on through all of the usual troubles 
mel with when radio frequ cncy is used. 

Only One Peak 
Theoretica lly, a single tube reflex with 

a crystal detector gives onc stage of 
radio amplificat ion, one stage of ::Iudio 
amplirlcation, and rect ifiC3t ion or detec· 
lion. Practically, the full benef'l of this 
rlual ac tion is never realized when ::In un· 
tuned IOId io t ransformer is used as a 
coupling fo r th~ reason thai there is only 
on~ single wave length on which the t rans· 
fo rmer·gives peak amplification, and Ihis 
peak is not so very high al tha t. The cir· 
cuit is never I>crfectiy tuned in and this 
results in much less volum~ and range 
than we would eXI>CCI at first glance, It is 
imperalive that we ha ve perfect tuning 
bOlh in the tube and detector circuit s if 

. , we are 10 obta in maximum result s in rr
gard to distance, \·ol ume and select ivity. 

With an untuned detect or circu it we 
must depend entirely upon thc condenser 
and tuning inductance in the f,Tst stage 
for selec tivity, and when we arc in the 
vicinity of a [)owerful bro~dcas ting sta· 
l ion this single control alone is not suffi· 
dent. 

By JOHN B. BATHBUN 

With this idea in view, I ncxt tried a 
reRex circuit in which tuned ~i r corc trans· 
formerS of the neut rodyne type were uscd, 
Ihe secondary of thc t ransformer being 
tuned in the usual way with a 23 plat e 
condenser. This was a very (I<'c ided im· 
provement anrt the volume and selectivity 
became at least SO per cent belief than 
before as the entire circui t was now tuned 
to the incom ing frequency with a sharp 
ampl ificat ion peak at the transformer out
put. However, there was st ill one fault 
remaining and th is was the regcneratioa 
and partial rectification that slill look 

A5.Z 
i»VBLE Cli!Y5TAL DCreCn7A' 

,FiG,.3 
COMMON Oi"YSTAl... DeT~C7"OK 

pb ce Ihrough the grid'I)lat!' capacity of 
the tube. The inductance of !he !mns· 
former primary in the plate circui t wall 
sufficient to cause oscillat iolls in the cit
cuit even when the primary coil was rl'
e1uced to as low as 12 turns. Th:1I the 
lube acted 10 a limited degree ~s a detector 
could be easily proved by lifting the cal 'S 
whisker off the crystal anu 31 wh;ch time 
s i ~n ~l s could st ill be hc~rd with fair 
vol ume . 

It now occurred 10 me that these oscil· 
lat ions could be suppr!'ssed and at the 
same t ime that the aUllio ampl iflc:,tion 
could ~ increase,1 by giving a n ('g~ t ive 
bias to the grid of the tubc by Iileans of a 
smnll tlnshl ight battery placeu in the gr id 
ci rcuit. Tri~ 1 immedia tely provell the 
worth of Ihis theory and from this time 

on t here was no furt her difficulty with 
fr{.'t! oscilla tions and the audio amplifICa
tion was t remcndously incrcas(.'fi. In fa ct , 
the lattcr was great enough to Ol)crate a 
loud sp(.'aker wilh cnough volume 10 hl':U 
it in e\·ery room of a large flve· room 
~ p.1Tlment. A lQOO.watt stat ion, two 
blocks away, could be tuned out "cold" 
with very litt le loss in volume. The IlOIns· 
form er used was a typical neutrodyne 
t ransformer with 15 turns on the primary 
and 65 turns on the secondary. 

Transformer Ta kes Space 
Still there was much to be desired in the 

sct cven though the luned transfonner 
gave far beller results than the usual un' 
tuned Iype. The IIeutrodrne t ransformer 
took up a great deal of val uable space and 
at times !here was a considerable display 
of bodr capacity wh ich most certainly was 
not desiT3ble. At one time it seemed (hat 
1 had reach(.'(l lhe enll of the linc and thai 
my card ully developed reflex circuits were 
only l>arl ial successes at the best. At no 
time \\, (' S the volume of the tube doubled 
as it should ha ve bt't!n, according to the 
principles of the circuit , and the distance 
receivcd was on ly comparable to a rather 
indiffe rent regenerative circuit . 

About Ihis t ime I had an opportunity 10 
use a well·known factory·marle radio fre· 
Quellcy set tha t employed tun(.'(/ impeUance 
c(lUpling ills tc~d of transformers. and the 
cxcellent performance of this litt le set at 
once opened the question as to whether 
tuned impt."flance could not a lso be em
ployed with profit on a reftex set. This 
was tTil"f1 some days aft er with most grat i
fyi ng results and the cirett it is shown in 
diaglOlmmatir form by Fig. 1. The IOId io 
freqUt'licy transformer is eliminated but 
the audio t ransform er (AT ) is st ill used 
as before. 

Staning a t the left of Fig. 1 Wl' have the 
fami liar fIxed coupler t l"C) which was 
ust:d in hOlh the " ti:! b)' Heterodyne·' and 
the "Wizard" circu it dcscribed in past 
issue of RADIO AGE. The primary coil 
( L 1) has 28 t urnS of No. 24 wire whill' 
the secondary cui I conlains 60 turns of 
the ~ame sizl' wire. Both coils ~re wound on 
~ three inch tube accord in!; to the ddails 
given in the Marc h i~sue of this maga:.o;j nt'. 
For very lon~ aerials it is likely th3 1 bet
Ler results will be linrl on low wave lengths 
if a few turns ~Tl~ removed from the sec
onda ry coil (L2), whi le with short ~erials 
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it may be necessary to add .1 fcw turns to 
(L2 ) in order to get the higher wave 
lengths. This sort of coupler, when once 
properly adjusted, eliminatcs the taps alld 
many controls necesS3ry with the ordinary 
vanocoupler and as .1 rule gives sharper 
tuning witb less loss. The secondary coil 
is tuned to wave lenst,h by the (0.0005m f) 
variable condenser (CI). 

35~Turn Honeycomb Good 
A jO tum honeycomb coil (L3) forms 

the plate impedance coupling and is tutled 
to wave length by the second 0.OOO5mf 
variable condenser (C2). The use of tbe 
two condensers (C l) and (Cl) in combi
nation with their inductances makes tuning 
vcry sharp and selective. Don' t be at
tached to the idea that only a 50 turn 
honeycomb will suffice at this point. for 
with many aerials a J5 turn honeycomb 
will give just as good results. In casc (hat 
a honeycomb is not 3vai!able, then about 
40 turns of ·No. 26 D.C.C. wire on a th ree 
inch p3steboard tube. or 35 turns on a 
four inch tube will do just as well. The 
use of a four inch lube permits of the 
condenser (C2) being placed inside of the 
tube. 

This circuit requires a hard amplif)"ing 
tube such as the UV-201A, C-J01A, 
UV-1QQ or the C- 299. Soft detector tubes 
like the UV-200 or C~300 cannot be used 
owing to the high plate voltages that must 
be c:mied. Very g()()(1 results can be ob
tained with the UV-IQ9 or C-20Q, and as 
this is to be used principally as a portable 
set it is very desirable that these tubes be 
used. The WD-II or WD-12 arc nut goot.! 
as radio frequency amplifIers and should 
not be used, although the low VOIUb"l! de
mantled by these tubes makes them very 
tempting for use on a portable receiver. 
It has been fo und by experiment that a 
" B" battery voltage of 67.5 volt s ~iv{'s the 
maximum results 3nd that 90 volts gives 
but Htt le improvement A considerahle 
degree of audio amr'::",cation is had with 
45 bolts but a higber voltage is desirable. 

At "C" in the grid circuit of the tuhe 
we have a three cell. 4.5 vol t fla shlight bat
tery with its negative pole to the grid of 
the tube. Th is gives the grill a negative 
bias, and 3S before CXI)lained. reduces the 
tendency toward free oscillations and 
greatly increases the volume of the audio 
stage. No grid leak nor detector is used 
as the tube acts only as :m amplifIer. 

The Crystal Detector 
Now we arrive at one of the most im· 

portant parts of the cir(uil - the crystal 
detector at (CD). This is in series with 
the plate, primary coil of the audio trans· 
fonner' (AT) and the " 11 " ballery. Im
pulses from the pi:lte pass through the 
crystal, are rectifIed. and then pass to the 
aud io transformer where Ihey are in
creased in voltage III the grid of the tube 
by the step·up ratio of the t ransform er 
(AT ). The tune~l impedance ( LJ) is COI1-

nected to the input s i~le of the crystal 3nu 
to the plate in such a way that the rauio 
frequency pulsal ions are forced tu the 
cr),stal aLld yet cannot short circu it to thr 
" 13" bauery because of the intluctiw ft'

actance of the coil. This coil. however, 
allows the di rect current from lh~ " 0 " 
hattl'ry to flow frrely to the plate, but will 

Th e .Magazillt' of Ihe 110ll r 7 

"99" SINGLE REFLEX 
FIG. I .J.i!!I_R. 

not pennit of osc illating current {low in 
the OPl>osite direction. 

There are many cry~tals or minerals 
which will operate satisfactorily at this 
point and there are others which will 
hardly give audible signals. Galena L~ a 
poor mineral 10 use as it does not stand 
up under the hea\1' plale current , and the 
same is true of pyri tes. Of all the simple 
crystals used. the best all around resull s 
were had with a silicon crystal combined 
with a silver or gold catwhisker. The 
si licon crystal can be used in the ordinary 
detector stands and seems to im!)rove with 
use. The silver or gold calwhisker docs 
not corrode nor oxidize and seems more 
stable in operation than Ihe copper or 
bronzc wire. 

Bcst of all the crystals tried is the 
two crystal type in which one crystal ~cls 
in the usua! capacity while thc second 
crystal is used as a cat whisker in contact 
with the first. The part icui:lr make of t\\'o 
crystal stand which gave vcry satisfactory 
service was the '·Harco." the general dt.'
sign of which is shown in PiK. 2. The 
signal strength was comparat ive!y high 
and the adjustment was very stable so 
that there was little tendency tow:ud gel
ti n~ out of adjustment lhL'Ou.:h vibration, 
and the crystals were not microphonic. 

H was discovered in these experimeots 
tbat the de$ign of the crystal ,lelector 
sland has much 10 do with the efficiency 
of the circu it. ami that certain stands gave 
much better results than others e,'en when 
the same crystal \, as used in either of the 
holdL! rs. Crystal deteclor stan,ls having 
large lliameter end. placed close together. 
gave very poor results regaruless of the 
crysta l used. An examp!e of t'1lr type of 
stand to avoid is shown in Fig. J where 
the end caps (m) are bTl.:e in diameler 
and close together, thu~ gi~' i Dg a ve ry pro
nounced condellser effect which pract ~J1y 
short circuits 50 IlCr cent of the radio cur-

rent which should pass through the crystal. 
Ful!y half the current jumps across from 
one end plate 10 the o(her without goins 
ihrough the crystal at all. The detector 
of Fig. 2 suffers very little loss from this 
effect as the Illates are well apart and of 
~mal! presented area. 

For Inherent Capacities 
There is another stunt that mayor may 

not improve the volume of the reception 
according to the design of the crystal de
tector stand. This is the deliberate addi
tion of cap:lcit)' across the crystal as 
~hown by the dolled lines at (K3), to be 
used only with Ilctector Sla nds which have 
:I very small inherent capacity. Properly 
proportionel1. this condenser wi!! act as a 
small resen'oir for the waves and will 
prevent the tlow of the reverse waves thaI 
ordinarily takes place to a small exlent 
through all simple crystals. It is a com· 
monl}' accellted ioea that the cryslals 
allow the waves to flow through the COLl

tact unly in a single direction, but this is 
not exactly t rue, as there is always a small 
nm ount of leak3gc of the reverS(' waves. 
TIle small condenser, if of exactly the 
proper cap.1city, will cfrecth'cly stop this 
leakage and will correspondingly improve 
the rectification. With tltt' detectors ex
IlCrimeoted with, the Cal)acity of this fixed 
condenser varictl betwCf:n the limits of 
0.00015 and 0.00035 mf. 

While almost any good audio trans
former (AT) can be used in this circuit 
wilh ~uccess. 1 h~d the best result s with 
the small " Hedgehog" transformer which 
at one t ime pro\'e,l both effective al\(I eco
nomical. As regards tone, the five to one 
rat io is slightly the best hut the ten to 
one ratio gave greater amplification with· 
out inlroducing much distort ion. For a 
port:lhle set, such as we arc describing, thl' 
" jlct!gehogs":'Ire iueal as they occupy only 
onc-qu;uter I he space volume demanded 
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by the morc coo\,cntionallypes. i l \\Quld 
stem that the very small \olume of iron 
contained in the core of t he~e t ransform
ers reduces the core losses to a minimum 
and hence the transformer is much morc 
~ ensili\'e than those large types which con
lain about a quarte r pound of sheet lami
nations. 

Xext we come to the subject of the 
fixed bypass condcnseu which in many 
circu its are considered as being so essen
tial to the proper functioning of the dr
(ui L Usually these fi xed condensers (Kl) 
~nd ( 1\: 2) arc shown connected across 
both the pr imary and secondary coils of 
the audio t ransformers for bypassing the 
radio fr(que-ncy current around the high 
inductance of tbe transformer windings. 
While theoret ically such condensers aTe 
necessary to prevent choking back the 
flow of the radio frequency current, yet in 
pract ice this is not always necessary or 
desi rable, since the d istribut ed capacity 
of the s& ondary wind ings of the 5ec· 

. ondary coil is usually suffic ient to bypass 
the R.F. without the fur the r addition of a 
fllted condenser. The use of ( 1\. 1) and 
\ K 2) can be determined by eltperiment . 
and if the circuit works wi thout them they 
should be omitted. AI any rate, the cir· 
cu it is not crit ical to the capacity of the 
condensers and almo~t anything between 
0.0005 and 0.0025 will operat e. Condenser 
J";:.t is always ad \·isable. 

Size of the Panel 
T he minimum size of panel which it is 

desirable to usc is 6x l0.0.xJ . 16 inches, but 
if ease in wiring up is to be considered, a 
ix14xJ·16 inch panel is advised. It is 
Guile difficu lt to get a t some of the con· 
necl ion s for soldering on the smaller 
panel, but of course it can be done if one 
bas the patience. 

The isomet ri c view of the completed set 
i ~ shown by Fig. J where the relative loca· 
tion of the parts can be clear ly Sl'Cn. The 
wires in this view a re numbered to corre· 
spond with the numbers on the wiring 
diagram of Fig. ! , but as some of the 
wires are necessariJv hidden behind the 
pa rt~ in the isomet rfc, it is best to follow 
the wiring connections of Fig. I or at least 
check up the connec tions by this d iagram. 
While i ~ometr i c views are very useful in 
showing the general a rra ngement of the 
appara tus and the location of the lon~r 
runs of wire, ye t they oft en lead to dis
cussions when they a re used for making 
connections. 

Preliminary tuning to wave length is 
performed by the secondary condenser 
(C l) while condense r ( C2) adj usts the 
tube output frequency so that the radio 
frequency current will not short circuit 
through the " 13 " batt ery. These two con
trols combined give a high dC!;ITcC of 
selec!id ty, and powerful local sta t ions 
which would ordinaril y leak past the filtcd 
coupler am! conden~e r (C1 ) a re met with 
a second check by the coil (Ll) and con
den~e r (C2). Sti ll further. the crystal 
detecto r itself has a decided effect on 
<elect ivity, ~o that we ha\'e at least three 
ad iu~tmenls which lend to fi lter out un
(1esired ~tat i on s. 

Operation Xo. 1 con~ is t s of a dju~ting 
the cry<tal to its mo~ t sensitive point by 

moving ihe handle of the det ector around 
un ti l the mO\'able contact comes into Con
tact with a good ;'hot , pot. " This is more 
fa~ ily done 011 this set than wit h the ordi
nary plain crystal set for the rC:lson that 
the rad io wa\'cs act ing upon the crystal 
are given a preliminary amplification by 
the tube, and secondly for the reason that 
the receiver will shriek or howl if the 
crystal is off the hot spot. 

Just at this point I would like to men
t ion that the crystal det ec to r is an indi
cator of free oscillations in the tube or can 
be made to show whethe r the tube is act
ing properly as an amplifier or improperly 
as a detector. If the circuit is not bal-

, 
---

l'huw "~n' In. l. 

CARDINAL BROADCASTS 
Patrick Cardinal Hayes of New York 

City is shown above at the microphone 
of Station WEAF broadcasting his first 
public message on his return from 
Rome. The broadcast was arranged 
through the Catholic Charities. 

anced properly or if the "C" battery is 
not giving the proper negative bias to the 
f;rid of the tube. then the tube will act as 
a detector in a plain regeneratiye circuit 
and there wj]] be no audio amplification. 
If the tube is oscilla t ing, the crystal will 
not be cffe ct i\'e and the ~et will operate 
equally we l1 with the cat 's whi~ker on or 
off of the crys tal. Under the~e condi
tions, the ~e t will opern te at a fa ir \'o lume 
without the c r)'~t a l in circuit a t alL When 
the tube is acting p roperly as an ampli
fi er. there will be a terrific howl in the 
phones the ins tant that the cat whisker is 
li ft e4 off the c ry~ t a1. This is a sure test 
for hee oscilla t ions. and if gooo yolume 

T/J e Ma gazine of Ihe JIdlfr 

is expected, t ry the "howl te~t" by lifting 
the cat whisker. 

Save Filament Current 
With the crys tal properly adjusted as 

abo\'e, next tu m the dial of (CI ) to about 
the middle of the scale, and then rock 
\ C2) back and forth very slowly until a 
signal or voice is heard. N ow readju$t 
(Cl) unt il the signal is at a maximum, and 
adjust the rheostat until the filament tem
perature is proper for the greatest signal 
strength. If the first trial does not result 
in gett ing a stat ion, move (Cl) slightly 
and repeat the (CI) adjustments and 
rheostat until a station is heard. After thr 
sta l ion is hrought in a t its best value by 
the above means, readju ~ t the crystal de
tector. Some litt le experience will be 
required before you can cause the set to 
deliver its full \·olume. ~e\'C r turn the 
tube rheostat too far as this tends to 
cause howling and uses an unnecessa ry 
amount of filament current. 

A fIxed type of crystal detector is con
" enient because no adj ustment is neces
sary, but on the other hand the maximum 
volume can never be obtained from such a 
crystal on all wa\'e lengths. A crystal 
det ector is sensitive to variations in wave 
lengths; so se nsitive, in fact , that a sta
tioll (all often be tuned in and out with 
a crystal adjustment alone. Hence, if we 
are to have mallimum volume and selec
tivity, we must have adjustment in the 
crysta l. This adjustment is not so diffi
cult as with the simple crystal set, and is 
"cry easily handled when one is accus· 
tomed to a crystal and knows where to 
find the hot spots. 

In operating this circuit it should be 
remembered that it is ellceedingly selective 
and that the condenser tun ing adjustments 
must be very carefully made to bring in 
a station. For this reason vern ier con
dellSers are an absolute necessity since an 
eighth turn of the vernier is often sufficient 
to bring in a station and then to knoc k it 
out completely. Fort unately the dials can 
be logged for diffe rent wave lengths just 
as with a neutrodyne, and when a station 
is brought in , the condenser setling~ 
should be recorded in a memorandum 
book so that the station can again be 
brought in by returning the dials to the 
proper posit ions. 

B est Aerial 60-75 Feet 
I\ow wc comc to Ihe quest ion of the 

aer ial. For the bt'st rcsult s this should 
he from 60 feet to 75 feel long. If the 
aerial is much shorter than this, it wi lt be 
difficul t to hring in dista nt stations and 
the signals will bc weak on local. If much 
longer than 75 feet we will lose select ivity 
and the set will he noisy due to the greater 
embrace of atmospherics. 

Th is is mentioned here for the rcason 
that we ha\'e had reports from our readers 
on aerial lengths ranging from 10 feet to 
400 feet. llnd of course no circuit will 
work properly at e ither of these extremes. 
f a ir results. about 60 per cent of the re
sul ts obtained with an outdoor aerial. can 
be had with an indoor aerial of about 40 
in length. On local stat ions, not more 
distant than 50 miles, such aerials deliver 
a fair volume but are defic ient in regard 
to d istance . . 



RADIO AGE for Ju ly, 1924 The MOgIIZIIIC of fh e !lour 9 

"Radio Age" Buys "Radio Topics" 

W ITH thIs Issue RADIO ACE, " The 
I\bgazme of the Hour," takes 
over "RADIO T OPICS," for

merly published by the Topics Publishmg 
Company In Oak Park, Ill. 

Henceforth the combmed publicatIons 
will be known as RADIO ACE, with 
which is combmed RADIO TOPICS. 
Edi torial, pubhcallon and advertismg 
offices wIll be located at SOO N. Dearborn 
St., Chicago, the main offices of RAD IO 
AGE. 

The staff of RADIO ACE will here
after be in charge of all editorial and 
advertising matter fo rmerly used by 
RADIO TOP tCS. Efforts are bemg made 
begmnmg with this issue to combine the 
best features of both magazines into one 
bigger and beuer RADIO ACE 

Readers of RADIO ACE will nolice 
many new features on scanning the July 
issue, while TOPICS readers will find sev
eral departments of RADIO TOPICS 
incorporated in this issue, in addition to 
the regular RADIO AGE features_ 

Subscribers to R ADIO TOP ICS will 
receive the new RADIO AGE as usual. 
with no extra charge for the combmed 

feature. Advertisers wlil be gl\'en the 
same cunsidera te service m lhe hOI)( that 
readers of both publicatIons WIll be united 
into one bIg happy farully. No effort wtll 
be spared to turn out the most authorita
tive and valuable techmcal artIcles in 
future Issues of RAD IO AGE, and inter
est ing features, hberally Illustrated WIth 
tlp-to-the mlllute pictures and drawmgs, 
WIll a ttract the lay reader 

Technical Inquiries sent to RADIO 
TOPI CS during the past few weeks have 
been turned over to RADIO AGE and 
answered WIth the technIcal efficiency that 
has made RADIO AGE a by-word for 
dependability dunng the past few years 
All other correspondence Will be taken 
care of fallhfully and carefully, w!lh the 
full co-operation of the former editors and 
publishers of RADIO TOPIC S 

RADIO TOPICS readers are urgently 
asked to correspond With the combined 
magazmes and to take advantage of the 
many opportuni tIes and servIces rendered 
readers without any charge Criticism 
and comment are more than welcome at 
any l ime. 

RADIO AGE, with which is combined 

MAKING IT A RADIO SUMMER 

RAD IO TOPICS, has enLered a new era 
III the radio field. Each issue will sur· 
pass the precedmg one in every claSSIfica
tion, and it IS our earnest prediction that 
before the end of thIS year RADIO ACE 
wtll be the leader in its fIel d and the 
lecognized authority on radio throughout 
the world. 

Attention of both RADIO ACE and 
RADIO TOPICS readers IS called 10 the 
RADIO AGE IN STITUT E announce
ment on page S! of this issue_ The IN
sTITu TE is a TOP ICS feature whIch we 
hope will be of particular benefit to ama
teur experimenters and manufacturers 
who want RADIO AGE'S technical O. K_ 
on their radiO sets and parts. 

T he resul ts of important I NSTITUTE 
tests WI ll be pubhshed from time to time 
in RADIO AGE. 

The "Radio Favorite Popularity Con
test" announced on page 22 should be wel
comed by the hundreds of "fans" who 
want to give their favorite radio an
nouncer or enlertailler a boost. 

Here's hoping! 

K~del &: lleobtrl 

Hardly a camping trip this Summer will be complete without its radio equipment. No matter how far you go, you can't 
be so far that your radiO won't reach a broadcasting station. Here "father and son" are shown whiling away a dull after
noon by tuning l.I1 the distant cIty on their reliable portable set. 
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Short Wave Transmission and Reception 

A FEW rears ago. if anyone had ven · 
tu red tbe prediction that the year 
1924 would find the a ir so full 

of broadcast waves that there wou ld be so 
much interference as to make good clear 
reception of any panicular station hard to 
obtain, he would have been the laughing 
stock of tbe community. 

But the thcn inconceivable t roubles of 
the b roadcast listener of today ha\"c come 
10 pass, and unless something is done to 
improve these conditions, it is not very 
hard to see what the result will be. The 
United Slates Government, in an effort to 
prevent just such a chaotic condition, has 
allotted certain wave lengths to certain 
dist ricts in order that one dist rict will be 
able to tunc in on stations locatcd in other 
disi ricts, while local broadcasting is ([I r
ried on. 

But the ever increasing number of sta
tions has reached thc point whcre all the 
allotted waves ha\·e been used up, and it is 
necessary in la rge cities such as Chicago 
and Xew York to double uPi that is, sev
eral stations mUH use the same wavc 
length with a con~cqucnt division of lime. 
If such is the case al the present t ime, 
what an~ we to expect in the coming 
years? Recent experiments conductcd by 
the Westinghouse engineers and the Gen
eTal Electric Company ha\·e proven COIl

elusively that the herctofore supposed 
useless wa\·eband below 130 mClcrs may 
be the solution of the problem. Low wave 
broadcast ing is no longer an experiment, 
but is an accomplished fact, and has 
proved to be onc of the greatest improve
ments in the science of radio t ransm ission 
and reception. 

In 1920, KDKA, the fiTS t broadcasting 
station in the world, was opened at Pitts
bu rgh. From that time on, broadcast sta
tions sprung up all over the country. In 
the month of November, 1923, station 
KFKX was installed at Hastings, Ne
braska, by the Wcstinghouse ~Ianufactur
ing Company and operated as a rclay 
slation, by means of which p rogmms 
broadcast at Pittsburgh on waves of ap· 
proximately 100 meters were picked up 
and rebroadcast at 3~ 1 meters, thus mak
ing it possible for broadcast listeners in 
the far West to receive these programs 
just as well as those louted in the East. 
This broadcasting at Pittsburgh takes 
place at the same l ime they broadcast 
their regular program on 326 meters. 

Another relay station, KDPM, was 
opened at Cleveland, Ohio, and the most 
surpri5ing thing is the fact that st3t ion 
KDK.A is now furnis hing programs to the 
British company in England on these low 
waves which arc picked up by special re
ceivers and repeated on longer wave 
lengths for the benefit of listeners in 
Great Britain and Continental Europe. 
Thus the people of Great Britain, France, 
Gcrmany, Bel1;ium and the Scandinavian 
countries arc now enjoying the benefits of 
prOl:ram~ given in this country. 

The progress of the experiments wh ich 

By FRAN K D. PEARN E 

made Ihis type of broadcasting possible is 
rather interesting. First, a sbort WOlve 
station was buill on the roof of station 
KDKA, from which waves of approxi
mately 100 meters wefe transmitted to a 
few recei\'ing stations located in and 
arQund Pittsburgh . Then came the re
ceiver at Cleveland where the short waves 
were repeated by station KDI'i\1. Next, 
between Pittsbu rgh and Springfield, :\ Iass. 
These experiments being satisfactory, 
short wave receivers were installed in 
twenty cities in the homes of amateurs. 
All reported that reception on short waves 
\",as excellent and that there were none of 
the drawbacks to broadcast reception 
foun d in the longer waves we arc using 
today. 

These tests proved that high frequen
cies (low wave lengths) go muc h fa rther 
witb the same power input than ordinary 
broadcast waves. Daylight has little or 
no effect upon their ca rrying power. 

T~ese two facts alone are enough to 
predICt a change in broadcasting in the 
near future. Stat ion WGY of the Gen
eral Electric Company at Schcnectady 
N. Y.) also has been doing some good 
work l!l the development of short wave 
broadcasting. They 100 ha\'e reached 
distances never befdre re'ached with the 
longer waves. From this station signals 
are t ra_nsmined on lOi meters so clearly 
and WIth such volume that it has been 
found quite possible to rebroadcast them 
3000 miles away. Several times all eight 
of the British Broadcasting Company sta-

/ s 
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t ions received and relayed \VGY'S pro
grams. 

On one occasion an entire program 
fr om the Wanamaker Auditorium in New 
York was ca rried by wire to WGY, where 
it was put on the air at 107 meters and 
also on 380 meters. The short waves 
were picked up and relayed by the British 
stat ions, where they were reproduced as 
clearly as though they were played in Lon
don. Tbese short wave signab arc con
stantly heard in Los Angeles on a loud 
speaker and a two tube set, even when it 
was still daylight over half of the distance. 

Amateurs located in Chicago, who are 
equipped with short and long wave re
ech·crs, say that when KDKA is broad
casting on both 104 and 345 meters, the 
reception on the short wave set is more 
than twice the volume of that on the 
longer wave. 

::-'<ow, summing up the advantages of 
the short wave o\·er the longer, we fi nd 
that such reception is almost entirely free 
from st:ltic, even in the hottest weather, 
and will travel in daylight practically as 
well as by night. Greater distances can 
be covered with the same power, and, last 
but not least, the wave length is so far 
below the ordinary broadcast fange that 
they may vary from 75 to 150 meters 
without any interference from any of the 
standard aUotted wa,·es. Very shon 
aerials :lre required fer both transmitting 
and receiving, the maximum length being 
a little over thirty-fl,·e feet. The greatest 
difficulty in this type of broadcasting 
seems to be in kceping the frequency con
slant. The frequency of a 100 meter 
wave is 3,000,000 cycles, and in order to 
keep it constant, the aerial must be so 
constructed thai it will not swing in the 
wind, for this \'Iill change the frequency, 

- 45" -- VOLl5 

Fjgltrc 1. A diagram Of a sliorll('(lVe recci1Jt?r ado./'ted to the sigl/ols of Ille broad
~o.st rday statiol/s. Of tell sif,lIais C(lll be cosily /Icard alld distillgllis ll cd OIl tllB shorler 
woves whell /lot ellell th e maiJl wOlle call be III:ard. 
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and of course this changes tbe wave 
length. 

The entire t ransm ilt ing unit is ~u s· 
pended on springs in order to prevent any 
change in wave length from vibration. 
Now about the shon wave tuner, No 
doubt there arc many of our readers who 
would like to listen in and make tests 
on these waves. The construction of such 
a set is practically the same as the longer 
wave tuner, with the except ion of the 
winding of the coils. CUlling down the 
number of turns in all the inductances 
will do tbe trick. For those who wish to 
construct a new sel for the purpose, the 
circuit shown in Figure I is suggested. 

The vario<oupier used bere should be 
rewound to sui t the case. After stripping 
off the winding, the tube should be wound 
wlb twenty turns of No. 20 double silk, 
or collon insulated wire. These turns 
should be wound with a piece of twine 
between them, and after the winding is 
finished the twine is removed. No taps 
arc taken off. The ends of the coil arc 
anchored by dr ill ing sma ll holes in the 
tube and taking the ends down through 
one and up through the other. 

It is best not t o usc any cement to 
hold the turns in place, but if one cannot 
wind the coil tight enough to hold its po
sition, then a very thin application of 
ceUuloid dissolved in acetone may be used, 
but it should be very thin. T he primary, 
or aerial inductance, is wound on top of 
tbis coil. First wrap the winding with 
Iwo or three layers of empire cloth. This 
may be a st rip of cloth about one inch 
wide and should be placed nea rer to the 
bottom than to the top. Over this wind 
six turns of No. 20 double cotton covered 
wire, separating the turns in the :same way 
as those of the first coi\. Uefore these 
turns are put on, however, lay a strip of 
colton tape lengthwise of the coil, leav
ing the ends long enough to fa sten the 
ends of the wire by means of a neeclle and 
thread. The coil, wound on the tape, will 
hold it in place. 

The rotor is wound with fiftee n turns 
of No. 20 wire. The condenser, which is 
shown as shunted across the terminals of 
the sC1:ondary winding, should be of small 
capacity. From 5 to II plates will do 
and it should be equiPI>cd with a vernier 
adjustment if possible. A 43 plate con
denser in the :1erial ci rcuit wil l help in 
gett ing close tuning, :1nd this :1lso should 
be a vernier. These :1re about all the 
points wllich differ from the ordin:1 ry 
tuner. I n the circuit described in Figure 
1 the circuit is as follows : from the aeri:11 
to the rot:1ting plates of the 43 plate con
denser, from the stationary plales to the 
top end of the 6 tu m coil and through this 
coil to the ground. The top tenninal of 
the secondary winding (20 turns) to the 
stat iorulfy platC5 of the II plate condenser 
and through the grid condenser to the grid 
binding post on the tube socket. The 
lower end of this 20 turn coil is connected 
to the ground, the revolving PlatC5 of the 
II plate condenser, the negative term inal$ 
of both the fi lament and pl:1te b:1lleries, 
and to one side of the .00 1 M.F. rl.xed con
denser. One term inal of the tickler coil 
(rotor) is connected to the phones and to 
the remll ining side of the .001 fixed con
denser. The other side of the rotor is 
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"THERE'S MUSIC IN THE AIR" r,.,." r"" T.pl<"O. 

And what could be a better place for dreamy music than a moonlight night with 
a b!az~g campfire an.d a JOVial. companion? f~ere two ~ike-weary campe:s are 
tunmg m on the cheenng melodies from some distant stallOO. The still ness of the 
night adds volume to the improvised loud speaker shown in the picture. 

connected to the plate binding post on the 
tube socket. The filament and rbcosta't 
are connected in the ordinary W:1y as 
shown. The 2 megohm grid Ie.,k is con
nected across the grid binding post on the 
socket and the fil:1ment binding POSt on 
the socket_ 

The standard UV-.?Ol-A tube will work 
very well. This should be supplied with 
a plate voltage of approximately forty
nve volts, and the filament should be con
trolled by a 25 ohm rheostat. If the 
201-A tube is used, the fl illment may be 
operated with fo ur large dry cells. The 
wiring should be done with good heavy 
wire such as l\'o. 14 tinned copper, and all 
connections should be carefully soldered 
There are many things to be taken into 
considerat ion in the con~t ruction of a 
good tuner. Larger coils and condensers 
than nC1:essary are not practic:1!. It will 
be noticed th:1t short wave stations wi!! 
come in at the bottom of the condenser 
sule and, if too many pl:1tes are used, the 
zero c:1pacity of the condenser will be too 
high, and likewise too much wire on the 
coils will increase tbe resistance. 

If the circuit has a higb resistance, it 
will be found that it will not tune sharply, 
so for good construction do not neglect to 
keep this fact in mind. There is no jnl
mediate p rospect of much improvement 
in dearing up the ether; consequently the 
interference problem will probably be
come wor~e before it gets better, and for 
th is reason it is a good plan to take :1dv:1n
tage of every little detail which will help 
in making for good reception. Mosl of us 
know from experience th:1t m:1ny of the 
little things so often suggested as im
provements and savers of energy do not 
always seem to improve the set as we 

(COli/iII/ted 011 page 40) 

Short V/ave Experiments Succeed 
Radio engineers of the U. S. )javal 

Rcsc:1rch Laboratory were so impressed 
with their resultJ; of reccnt uperiments 
with short-wave transmission and recep
tion in daylight, that they have designed 
a new short-wave transmitter for the 
N:1val Airship Shenandoah, according to 
Dr. A. H. Taylor, chief of the laboratory. 

T hrough the co-operation of amateurs 
in over forty states, some stations a thou
s:lnd or more miles dis!:1nl, have secured 
I'J:cellen! results in two-way communica
tions on 3,000 kilocycles or tOO meters 
in radio telegraphy :1nd also in radio~ 
phone transmis~ion tests. The reli:1bilily 
of short waves and their abili ty to C:1rry 
for long disl:1nCeS, especially in the day
time, Dr. 'l":1ylor points out, h:1ve resulted 
in the construction of a lransmin er which 
will go as low :1S 80 meters with a steady 
wave. He believes that shon waves do 
not follow ordinary transmission J.1WS. 

The short-wave SbenandO:1h set just 
completed and tested during tbe past 
\~eck is for usc on 3,000 kilocycles. This 
set was de!'-igned for use when the Shenan
doah goes to the North ]lole, where it 
will be d3ylight mO!'t of the time. It is 
operated by a 24-volt storage battery, 
kept charged during operation, but good 
fo r a number of hours transmission in 
an emergency. Telephone t ransmission 
for a shon distance. as in making bnd
ings nnd mooring the ship, can he han
dled by this set, and :1lso CW transmis
sion. A motor generator will supply a 
plale voltage of i50 volts. In keepin:; 
with needs for economy in weight and 
space alxmrd the airship, this one-\\'a\'c 
set is both small and light. 
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Photo (,0lIl l'otOliramt. 
COL LEGE GI RL BUI LDS OWN SETS 

Gloria E. Hollis te r , daughter of Dr. Frank C. Hollister of New York City 
would f<!ther tinker with, tubes and potent iomete rs than a tl ~nd an aftern oon tea~ 
dance WI t h. her flapper fflends. She IS president of the Radio Club of Connecticut 
Colle,e and is an expert in r adio matters. H ere s he is shown in her la bo ratory, 
workmg on a set of her own design. 

Congress Sh elves Radio 
Legislation 

Washingloll. - Ad journment of Con
gress left radio legislat ion still uncnaclcd. 
The next regul3. r session will convene in 
December. 

Shuuld a special session be called after 
the nalioMl nominating conventions, it 
would not lake up radio. 

The White bill has been meetinll: with 
~ome opp()~itioll. through the efforts of a 
lobby working against any plan that would 
strengthen government control oi the air. 
It is contended the radio industry is sti ll 
in its infanc), and therefore should not IJe 
subjected to too much control by any gov
crnmcnt depa rtment. 

In this connection. it is argued that the 
pre~enl plan, which was decided on 
through a series of voluntary conferences, 
is all ris.:ht now and that there will be 
plenty of time to consider chall l!cs at the 
session, 

That i~ also about t llc ~tanrlins.: of the 
Dill bill , which is de.sh;ncd to nmcnd the 
copyright law ill onler that copyright pro-

duct ions can be broadcast without pay
ment of royalties. 

Although the arguments of the various 
authors before the comm ittee made a dis
tinct impression at the time, yet if the 
bil l were to come to a \'ote. it would 
stand a very good chance of passing. 

But members of the committee s.1)' that 
Ihere is little hope of gelling it on the 
ca lendar, and they feel convinced that the 
bill. with all other radio legislation , will 
/.:0 o\'er until next winter. 

Of course. the advocates of a ll this 
planned legisla t ion will keep at work 1 ry
ing to influence Congres;;. But they face 
the jam that a lways occurs at the close of 
a session. as well as the difference of 
opinion concerning the merits of ::lIly of 
the plans that have been suggested. 

Musi c Clubs Broadcast 
The musical clubs of Union College, 

Schenectady, N. Y., made thei r finaI1)ub. 
lic al)pearance for the season of IQ23·24 
last month wben they presented a pro
gram of college music from WGY. 

The Ma.~a:;ille of the lIour 

Discovers R adio Wave 
Is Slower Than 

Light Wave 

S
A~ FRA~CI SCO, CA L.-The dis
co\'ery that the radio wave tra,'cls 
slower than light has been announced 

by Capt. 1. ]. See, professor of mathe
matics in the United Slates Navy, govern· 
ment ast ronomer at i\-1are Island Navy 
Yard, and well known autho rity on the 
theory of ether. 

According to Capt. See tbe radio 
wave t ravels around the globe with a 
veloci ty of 165,000 miles a second while 
light t ravels 186,000. Capt See co~siders 
that his discovery in the velocity of the 
propagation of the radio wave ahout the 
earth may prove the most notable s tep in 
the development of the wa,'e theory since 
Roemer's original discovery of the veloc· 
ity of light in IGi5. 

Outline of Theory 

An outl ine of the chief conclusions is 
condensed below: 

"The mean velocity of the wireless wa\'e 
was found to be about 113,M miles per 
second. This figure is about 13,000 miles 
per second less than that of light, but ten 
years ago we did not suspect the cause. 

" 2. In :March last a wireless signal was 
sent from the sending Sl3tion ncar New 
York to Warsaw, Poland, and reflected 
back in 0,54 of a second of time. The 
double distance is 8 ,500 miles, and the 
transm ission comes out about 158,0<X> 
miles l)Cr second. 

"3. The mcan of the two independent 
detcrminations of the wireless wave is 
165 ,500 miles l)Cr second. 

Phenomenon Exp lained 

" 4. What is the cause of this? This: 
T he aetheron or part icle of ether is only 
one·four thousandth purt as large in di· 
ameter as the hy~rogcn molecule, so that 
compared to ordinary molecules of thc 
size of oranges the act herons would be like 
smoke f rom a cigar, and moving with a 
\'c locity of 294,000 miles per second. The 
wavc travels through the solid carth as 
\'e ll as through the air and free space 
above thc air, but is much resisled in the 
solid globe. As the ether is 689,3 21,600,000 
times more clastic than air in proportion 
to its density-thus almost infinitely clas
tic-the medium cannot suffer a break in 
its continuity, yct the movement above 
the earth is held back by the slower move· 
ment of the wa\'c in the earth. The re
sistance in the globe thus acts as a drag 
on the wave at its base. The result is that 
the wa\'e bends around the earth, as long 
known yet heretofore not generally under· 
stood. 

"5, This bending is qui te analogous 
to the change of form of water wavcs as 
they run ashore-the top of the wave 
s;ain~ on the base. 

"The results arc of interest in connec· 
lion with the wave theory of magnetism 
and lhe cause of universal gravitation, 
because they bear on the cause of the 
fluctualion of thc moon's mean motion." 
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Operating the Detector Tube by Grid Bias 

ALTHOUGH it has long been 
known that it is possible to opec

. ate the gassy or "soft" type of 
detector tube without a grid condenser 
or grid leak, the lauer method of detec
tion is far more commonly employed, 
possibly because the listener gelS his re
ceiver working well without any knowl
edge of "grid bias" or of "characterist ic 
curves." 

P erhaps another drawback to former 
methods of showing tbe grid bias ~heme 
of detect ion is that tbe required "e" bat
tery was sbunted across a potentiometer. 
This practice soon runs dow!l t.he "c" 
battery and adds unnecessary expense to 
the set 's upkeep. H owever, by a slight ly 
different connection of the "e" hattery, 
wis object ion is removed and the battery 
wears out only through the same depreci· 
ation that it would undergo were it sland· 
ing idle on the dealer's shelves. 

To understand just how we may detect 
without a grid condenser, we must study 
for a moment what is te rmed the "char
acteristic curve" of the tube. This is a 
graphical representation of the relation
ship between the voltages impressed upon 
the grid of the tube and the current in 
the plate circuit which is drawn from tbe 
"B" battery. Tubes differ ill their cbar
acteristic curves, but a representative 
grapb for a soft tube like the UV2QO or 
tbe C300 is shown in Fig. 1. The hori
l:ontal axis is divided into units for the 
grid voltage, with tero or no voltage 
shown at the cenler and lIeg:l.live and 
positive voltages on either side. 

+ 

Figure 2. Crid bias ,on/rol ,all be l/Sed 
/0 odwntage with any ,irCllit. /lere's aile 
whi,h will work well lor broa(kasting or 
a11lote llr waves, 'Olts/alllS lor each beillg 
givell ill the article. 

The " Bends" 

With a negative 5 volts there is scarcely 
any current flowing in tbe plate circuit. 
But as the voltage is increased toward the 
posi t ive, the current increases sharply, 
being somewhat more than one milliam
pere (one thousandth of an ampere) a t 

By BRAINARD FOOTE 

zero valls all the grid. Thence the re
lat ionship is quite uniform for a while 
and the "curve" is a straight line. With 
a positive charge or "bias" on the grid, 
of 2 volt s or thereabouts, the curve bends 
over to the right and from t.hat point on, 
further increases of positive voltage have 
less and less effect. T here are two dis
t inct "bends" in the curve, and when the 
grid voltage is adjusted in some way so 
that tbe tube is operated at either of 
these points, detect ion occurs. 

Why is it tha t the tube detects only at 
these two bends? Assume that we set the 
grid voltage to negative one vol t. At that 
point, the current through the telephone 
leceivers in the plate circuit is about 0.7 
milliampere. The incoming signal energy 
sets up an alternating voltage in the sec
onda ry circuit which is impressed upon 
the grid. As the signal energy alternates 
from posit ive to negative, it adds to or 
suhtracts from the normal grid voltage 
of minus one an equal amount, perhaps 
changing the grid voltage from minus 2 
to uro. 

When the alternation on the grid is 
positive, the gTid becomes zero, and the 
plate current increases to about 1.2 mils. 
When the a lternation is negat ive, the plate 
current drops to about 0.4 mils. These 
variations in the plate current are not 
equal, even though the nuctuat ions of 
grid voltage which produces them are 
equal. 

If the plate current changes were equal, 
the effects in the phones would be. eq ual 
and opposite and no sound would be 
heard at aiL The effect ive current which 
causes sound in the receivers is equal to 
tbe difference between these fluctuations 
of plate current and is equal to the in
crease, minus the decrease. The increase 
is about 0.5 mils and the decrease 0.3 
mils. Hence the effective plate current 
is 0.2 mill iamperes. Of course the actual 
voltage of the incoming signal is less than 
is indicated, but the result is the same. 

Most soft detectors operate best with 
a negative bias on the grid and use there
fore the lower operating point. This is 
more economical, anyway, since the plate 
current drain on the " B" battery is only 
about. half of that re<juired for detectioll 
on the upper point. However, both poill ts 
should be tried, and it is necessary to 
reverse the "C" battery shown in the 
circuit to do this. 

A S ample Circui t 

This grid bias plan ca n easily be used 
in connection with any soft detector tube 
and any circuit. It will 1I0t work with 
a hard or amplifier type of lube because 
iu characteristic curve is pract ically a 
st raight line and the variations of plate 
current would then be equal and opposite. 

fig. 2 gives the well·known three coil 
regenerative receiving circuit which is so 
1>Ol)ular today because of its easy oper
at ion, selectivity and sensit ivity. The 
prim:lry b..-u but a ft'w turns and is the 

customary "untuned" coupling winding. 
The secondary is tuned by a variable con
denser; while the tickler controls tbe feed
back. The grid return lead is made 
through a regulation type of "C" bat
tery of 3 to 4:4 volu and thence LO Lle 
movable arm of a 300 or '100 ohm poten
tiometer. This is shunted across the "A" 
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Figure 1. The dtora,teristi, C/lrVI! 01 
the soli dp/e,/or tube shows tlie relatioll
ship belweell voltages impressed IIP()I~ lire 
grid alld t/le wrrell/ ill the plate cirellit. 

battery and by the correct combination 
of the "C" battery voltage and the volt· 
age picked off the "A" battery by the 
potentiometer contact, the grid may be 
varied from a normal voltage of negative 
five up to positive rIve. 

A good rheostat is of value in such a 
circuit, for the detector voltage should 
be adju sted to a point j ust below the 
fam iliar '·hissing" sound. It is not neces
s:uy to adj ust it afterwards. but each 
time the set is turned on, the detector 
rheostat should be set just below the 
hissing point for best sensitivity. The 
"8" ballery is 22}1 voll s. Sometimes 
variations of a few volts in lhe " B" bat
te ry will help a linle, but generally 
speak ing, lhis is not the case. When the 
" B" battery \'oitage i! altered. a readjust
ment of the potentiometer makes the tube 
sensitive again. Different " 13 " battery 
voltages alter the characterist ic curve and 
call for a different grid bias to adjust il 
10 the abo\'e-mcntioned "bend. " 

Fig. 3 is a photO of a model receiver 
constructed according to the circuit of 
Fig. 2. T he regular 180 degree vari!}· 
coupler is used in connect ion with a va·~· 
able condenser of .00025 mfds. capacity. 
For broadcast work, the coils should be 
wound with No. 20 wire, although a 
smaller sil-e wi ll do equally well for the 
tickler coil. The primary should have 15 
turns. 'fbe sc<ondary, slarling one tum 's 
space from the primary, is wound with 
60 turns, while the tick ler has 50. 

This const ruction was followed in the 
sci illustrated and then the coils were rc-



14 Rr\OIO AGE for july, 1924 

wound for amateur C. \\', rec!!ption. The 
primary and secondary were lVound with 
Xo. 16 wife for sharp tuning. Five turns 
formed the primary and 25 the second
ary. The tickler was wound with 20 
turns of Xo. 20 wire. 

Easy Regeneration 
One highly desi rable feature of the 

grid bias detection method is the great 
increase of sensitivity when the tube is 
away from the point of regeneration. 
When vcrr close to regeneration, the dif
ference in sensitivity between the two 
methods is not so pronounced, but with
out regeneration the tube is far more 
sensitive than with a grid condenser. At 
fIrst glance this might not seem a \'e~y 
great advantage, but it reaIly is. for it is 
possible to al1ain the same sig.,nai strength 
from a distant broadcasting station with 
considerably less feedba ck than is neces
sary with the grid condenser. This means 
that the operation of the set will be much 
more quiet and free from regcner~lt ion 
noises. And the very fact that regener
ation need not be pushed quite so hard 
means a big imp~oveme nt .in quality of 
recept ion. 

For recept ion of local concerts with a 
detector and two stages of audio, the 
quality is considerably bettered hy using 
very little feedoock and the grid bias 
scheme. This is only natural, for less re
generation means bener cbrity. And the 
same sensitiv ity can be obtained with less 
feedback. The grid becomes less affected 
by hand capacity disturbances when it is 
directly connected to the secondary wind
ing and the tuning of the set is in that 
way improved. 

All in all, the condenser-less detect ion 
idea hids fair to inc rease in popular ity 
once it is tried OUt by a few listene rs and 
found to be a more scie nt ific and satis
factory fashion of detection. 

War Vets Hear Convention 
Salt Lake City, Ulah.-Thousands of 

wounded and disabled American \'eterans 
of the great war. patients in hospitals and 
institutions "listened in" on the delib
Nations of their comrades of the Dis
abled American Veterans of the World 
War, at the organization's fourth annual 
I'ational convention, in Salt Lake City, 
June 23 to 28. The elaborate musical pro
gram and addresses of the initial com'en
t!on session on J une 23, in the world
famous Mormon Tabernacle, were broad
cast to all parts of North America over 
KDYL radio station ;n this city. i\ ladame 
Schumann-Heink, famous prima donna, 
sang "The Star Spangled Banner" and also 
gavc a repertoire of arias as part of the 
opening day's program. All of the musical 
and vocal se lections, addresses by distin
guished guests and speeches by national 
mili tary and disabled \'eterans' leaders, 
were broadcast by KDYL, which is in 
charge of 1-1 . C. l\ la ilander, a wounded 
veteran of the great war. 

One of the subjects to be taken up by 
this Summe r's radio con ference will be 
emergency work. Secrctary Hoover's radio 
executives are working out other detai ls 
and planning for the organization of sev
eral research and development committees. 

Tlte ,1fa~{/ zi ll e of fhe flour 

FIG.J . 
.. \ 

Fig/Ire J. A board layold oj Ihe tltree coif tickler set which IlSes 110 grid colldlmser, 
The patelltiometer alld the C baltery adjust the grid 10 the prOper workillg potelllMi. 

The Heart of the Radio 
By ERNEST WALKER SAWYER 

Chi d Engi n"e<, Et"cfr~d 

The grid leak is far more impoTlant an 
item in a radio SCt than the safety valve 
of a steam engine. It should really be 
called "T he Heart of the Radio," as it 
controls the llow of electrons in the cir
cu it. 

Electrons are the lit lle fe llows who 
carry the music from the antenna to your 
ears. Your antenna may be perfect and 
your tubes may be operat ing at remark
able efficiency; but if the electrons do 
not mO\'e along the path to your ear in a 
smooth and orderly manner, the music 
is distorted. 

Your volume depends very much on 
the grid current and di rectly on the plate 
cu rrent. An important factor which de· 
termines the grid current is the number 
of negative electrons which are att racted 
to the grid from the filament. The nega
t ive charges on the grid sometimes reach 
a point where they practically stop the 
flow of plate current. The grid current 
pi les them up. u nless a grid leak is in 
usc, the tube will become choked up and 
will not operate. If the grid leak is the 
incorrect size, the tube wi ll only partially 
operate. 

The grid leak condenser permits incom
ing signals to enter your tube without loss 
of energy in the grid leak; but the grid 
leak is lhe true controller of the system. 
If the negative charges on the grid are 
permitted to accumulate, they simply clog 
the circuit. The grid potential is low
ered and the plate current is lowered. 
The grid leak permits the excess to leak 
off, thus restoring the plate current to its 
normal value. 

Each type tube, each individual tube of 
same lype, each variation in voltage, cur
rent or in strengt h of signal, requires a 
variation in grid resistance for maximum 
efficiency and that variation is covered 
by engineers of the Radio Corporation as 
follows: 

\vD I I and WDI2. Zt03megohms 
UV200 .. ,.,... . . .. }S to z megohms 
UV201A ... , . , , . 2 to 9 megohms 
UVIQ9 ... . .. ,.,. , .... 2 toQ megohms 

"A grid leak resistance between 2 and 
5 megohms is sat isfactory for average 
work. A resistance between five and nine 
megohms is somewhat better for weak 
signals," according to a popular deftni· 
tion. 

At first thought, you would naturally 
advise use of a variable grid leak fo r 
en'ry set, but the public as a whole do 
not want so many variables ; so the next 
besl thing is to adopt for each type set, 
that fixed leak which gives best average 
results on local stations, 

From the foregoing, it is easy to sec 
that when vou have once fou nd the cor
rect grid leak for the JXlrticular set, tubes, 
antenna, ground and stat ion, you should 
be assured that the resistance should re
main exact. You see, therefore, that you 
must use utmost caution in purchasing 
only those leaks that arc properly made 
by responsible people. Insist thal your 
grid leaks be certified, correct and guaran
teed. 

In a further article 1 will describe the 
proper method of manu facture of ce rtified 
grid leaks, 

MORE ABOUT TUBES 

Tubes ;ire all impOTtant in the 

operation of a Radio se t. AnotheT 

article on Tubes, by Felix Ande r

son, will b e fo und on page 17, this 

iuue. 
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No "Summer Slump" Found • 
ill Radio Interest 

Here Are Some Suggestions to Maintain the 
Efficiency of Your Set 

The extent to which this is turning out 
to be a real "radio Summer" is becoming 
more apparent with the ever-increasing 
efforts made by broadcasters. manu fac
turers and other interests in the industry 
t e. set a high-water mark of perfection 
for radio reception during the coming 
weeks. 

Because of the flood of inquiries re
ceived during the past month. RA DIO 
AGE has decided to l)ublish in this issue 
what it considers the most vital factors 
for the successful operation of a radio 
set during the hot season. 

Sta tions Stronger 
Little di tlkulty should be experienced 

in securing good rece])tion in the Summer, 
because of the fact that during the past 
year the power of sending stat ions has 
been materially increased. 

This status is upected to el iminate 

n:any of the previous di ffic ulties noted 
ouring the Summer season, not to mention 
numerous impro"ements and refinements 
iii receivlllg apparatll5 now on the market. 

All these situatIons will undoubtedly 
result in greater satisfaction to the radio 
t' r, thusiast and the upkeep of the high 
pitch of interest which characterized the 
ent ire month of June. 

The radio fan who heeds the following 
~uggestions wi!! be sure of a success ful 
ladio Summer. Here they are. St udy 
them closely : 

That Portable Set 
Put your set in the pink of cond it ion. 

Whether your radio receiver is to be used 
at home, at the seashore or in the moun
tains, see that the connect ions are gone 
over and tightened up, that old batteries 
are replaced and that a good set of tubes 
is installed. 

Camp Aerials 
In camping with a radio, if your receiver 

is one of the antenna type, erect your 
aerial wire from the camp to a branch of 
olle of the ta llest trees in the immediate 
Vlcmlty )f thunderstorms are Ilfevalent, 
it will be found advisablc to ercct an addi
t ional antenna not over len to twenty 
feet off the ground. That type of aerial 
is not so readily influenced by atmospheric 
disturbances. An acrial of this charactcr 
can be of any length from 100 to 2O:l fect. 

Loose Coupling 
Whether you use a recciver which oper

a tes from a loop, or a receiver which 
ol>crates from an anten na, the sensitive
pcss of the rccch'er should be reduced in 
timC!5 of at;nospheric disturbances either 
by reducing the fdament temperat ure or 

.\ 
\ 

" UNCLE ROBBI E" T EL LS 'EM H O W IT'S DONE 
The guiding genius of the Brooklyn Nationals is telling the radio world, through W EA F, that his team is about to go 

into the fray and lick the New York Giants beyond recognition. By the ex pression on Robbie's face, he seems fa irly con
fident that his team will turn the trick. Whether his prediction was true is another story. The New York and Brooklyn 
baseball clubs are usin g: radio to good advantage this season, doing their broadcasting direct from the ball grounds. 
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by " loo~cni fl g the coupling," so that the 
best results might be obtaillcd f rom your 
local station s. On the other hand, if 
atmospheric conditions are good, the (l la· 
ment temperature should be readjusted to 
normal so that the sensitiveness of the 
receiver m ight be increased and reception 
obtained from broadcasting stat ions lo
cated at greater distances. The long low 
aerial or the loop type of receiver will 
give marked relief this summer from 
a tmospheric disturbances. 

P ortable Grounds 
See that you have a good ground con

'ncct iO!l when the aerial is used. If such 
cannot be obtained at the (amp or at the 
seashore, the equivalent of a good ground 
connection can be had' in the use of a 
piece of wire 100 to 200 feet in length laid 
over the surface of the ground and directly 
underneath the aerial. 

Guard Against Moisture 
Receiving apparatus in the camp should 

be duly protected from moisture and 
dampness. A moderate amount of mois
ture and dampness may not inter fere 
with the operation of the average type 
of receiving se t, but at least the set should 
not be allowed to get wet by exposure to 
rain or inclement weather. 

Tuning Portable Sets 
Broadcast listeners should bear in mind 

that the electrical constant of aerials 
erected at the seashore or in a camp, 
may be quite different from the electrical 
constant of the aerial used with the same 
set at home. This means that stations 
formerly heard at home will not come in 
at the same point on the dials in the camp. 
]t should not be difficu lt to locate new 
positions for such tests after the fLrst 
evening's operation. 

Phone Cords 
With regard to head telephones, be sure 

that the headset cord is not worn; that 
the connections are tight at the back of 
the headphone and that the caps are also 
screwed down tight. 

Install fres h batteries, and new tubes; 
tightcn up all connections; protect the 
receiver from dampness ; use a lower aerial 
when atmosphe ric disturbances are pres
ent and a longer aerial when recept ion 
conditions arc favorab le, and see that 
your headset is in good condition. 

SUMMER FANS 
What res ults did yo u obl,,;n with 

your radio durin g hot weather ? 
RADIO ACE will be gh .. d to print 

the but le tten on this subject from 
fa ns. 

"Radio Dead Spot" Revived 
DX reccpt ion has been logged from a 

number of distant sta tions by an auten
nales.; receiving set at 1'lontauk Point. 
L. I. , which until now has b:;:cn believed 
by many radio experts to be a dead spot 
fo r other than nearby local stations. 

This per formance resulted from a hasty 
experiment conducted under the super
vision of Dr. Francis LeRoy Satterlee, of 
Flushing, L. 1., inveutor of the Sa[leriee 
Coils. It adds another to the list of 
achievements already credited to the in
ventions of this well-known sc ientist. 

Known as Dead Region 
Government maps have proclaimed the 

narrow st rip of land between Block 
Islaud Sound and the Atlant ic ocean as 
being qui te dead fo r western sending sta
t ions. 

So far as known , previous scient ifIC in
vestigations for radio recept ion have been 
futile and it is generally reported that 
sets conveyed to Montauk Point by vaca
tionists, even when operated under the 
best working conditions, with long aerials 
on high hills and connected to good 
grounds, have failed to pick up any other 
stat ions than Boston and Springfield, 
1' lass. 

Previous to Dr. Satterlee's experiment 
the lougest distance ever known to have 
been brought in at iHontauk Point was a 
Chicago st ation, received on a fi ve-tube 
set with headphoues. 

Dr. Satterlee motored to his summer 

Th e Maga:illc of the Ilo/IT 

bungalow on i\lontauk and set up a four
tube antennaless receiver. Experiments 
ensued fo r several days and a number of 
distaut stations were logged dai ly, includ
ing Chicago, :"Iliami, Ottawa, Pittsburgh, 
Canton and Washington, D. C. 

No scieutific expl:ination has yet been 
made by Dr. Satterlee as to the reasons 
for the e;o;isting "dead spot" form erly 
condemned by all who had attempted re
ception at 1I 10ntauk. 

Dr. Satterlee used a )Ioon (2A set 
hooked up with hi~ antennaless circuit 
with the Satterlee coils. 

Radio H elps Isolated 
Up in Sable Island, Canada, WGY is 

{hurch, school, newspaper, and theatre for 
the inhabitants. Writing to WGY re
cently, Harold F. Henry, superint endent 
of Humane Est ablishment, staled, " We 
on Sable l si and, being a life saving station, 
have no schools or church and the steamer 
only visits us three or four times a year. 
We depend on radio broadcasting for 
church services, concerts anu news. The 
WCY Players have my best wishes and 
I hope they uever fade. " 

ZR-3 to Use Radio 
Plans for radio communication with 

the German-built ZR-3, the new giant 
airship of the ?\"avy, when she crosses the 
north Atlantic early in J uly, are going 
fcrward through the cooperation of the 
U. S. Weat her Bureau and the :Naval 
Communication Service. 

K.d<i & lI~t~.! . 

WHAT ARE TH E WILD W AVES SAYING? 
This fair beach Rower is demonstrating that the outdoor gi rl is taking to radio 

this Summe r. Between dips in the ocean at Atlantic City and lazy canOt' trips, she 
can tune in on a nearby hotel's syncopated music. Don't you wish you were in 
Atlantic City ? 
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How to Get the Most Out of Your 
Vacuum Tubes 

By FELIX ANDERSON, T echnical Assistant 

SOMEONE at somt time made the 
remar~ that a chain .was no stronger 
than Its weakest bnk. A mighty 

pract ical and sound statement which can 
be applied to practically any material 
~hing in.a figu rative way. Interpreting it 
Into radIO, we might say that a radio re· 
ceiver is no beller than its weakest part. 

Much has been said about the tuning 
components, their const ruct ion and uses. 
much has been written and said about ar· 
rangements t hereof, and still more has 
been said about circuits and met hods of 
connecting va rious tuning Ilrrangements. 
But in the idea of the writer, liu le has 
been said in the met hods to use to Co.1;t{ 
the mmost out of the veritable heart of 
the circuit-lhe vacuum tube. 

It is not the intent ion to furnish the 
reader with a lot of detai ls of the history 
of the discovery and development of the 
receiving valves-info rmation of that nat· 
ure can be obtained from practically any 
collections of facts on radio and its past. 
On the ot her hand. the writer knows from 
bitter, e~nsh'e and heartrending e;t{peri· 
ence that a few details on the most ef
fective manner to use in approaching a 
vacuum tube with t he intention of extort· 
ing maximum efficienc}, therefrom will be 
without question appreciated. 

It brings back the fond memoril'S of 
the sad end of our fLrst tube, which passed 
away peacefully after long years of faith
ful service, because some thoughtless ex
perimenter presented us with a drawing 
that applied the plate battery potent ial 
across the fi lamellt terminals. ]n those 
days we didn't know how to protect the 
fi lament with fuses, and only had a vague 
idea that if the B battery (which in 
those days consisted of flashlight bat
teries) were aPl>lied to Ihe A battery 
posts, somet hing would happen inside of 
the tube-maybe the plate would melt-it 
was too upensive to try h out. 

In general. nowadays, about the same 
conditions exist among the bugs who ex
perience the thrill of buying their first 
triode. They purchase one. plug it into 
the tube socket, and if il doesn't work. 
they blame it on to somet hing. If t.hey 
happen to have an incorrect connect ion 
and it bums it oul, they say-well, never 
mind what they say, but if Ihey miss any
thing it usuillly is not thei r fault. 

What Kind of T u be? 
One of the commonest questions that is 

asked a radio man is the old one with 
moss on it, "What Kind of a T ube Shall 1 
Buy?" 

The choice of tube depends upon severnl 
things. They are enumerated as follows: 

I. Battery Supply. 
2. Ci rcu it Used. 
3. Kind of Reception Desired. 

So, first of all . no maller what kind of 
set you want to build. you have to consider 
the sou rce of power for light ing the fi la-

ment and whet her dry cell or wet cell 
batteries are to be used. T his goes fur
ther into Ihe detai l of how much money 
one desires to upend upon the original 
out lay and maintenance of the receiver 
to be operated. rr you have a lot of 
money to spend il is a wise thing to em
ploy the tube that uses wet cell st orng!! 

K..<I.l "llul .. ". 

AN EFF ECTIVE RADIO PLEA 
L ittle Jimmy Davis, son of James J. 

Davis, secretary of labor, rece~lly 

made a plea over the microphone at 
S ta tion WRC in behalf of the starving 
children of Central E urope. J immy is 
a forceful orator and made a favo rable 
impression on a ll his listeners. After all, 
"li ke father, like son." 

batteries as a source of current supply. 
On the opposite side we have the man 
who wants to make his set economical as 
possible, and for him the dry ceil tube 
is to be specified. 

But we have two or more different kinds 
of dry ccll and wet cell tubes to choose 
from. 

Classifying the T u b es 

First of all. the UV10IA tube can be 
operated on either dry or wet cells but 
it is decidedly a wiser move to operat~ this 
type of tube with a good six volt storage 
battery. With this tube, we have its big 
brot her, a comparatively monster current 
eater, the Western Electric lube. Both 
of these tubes arc good tubes, and both of 
them reprCsent the means of obl3ining the 
greatest volume rlUlardless of current 
consumed. 

T he UV10IA tube makes a good radio 
f requency amplifier. a much bettcr audio 
frequency ampl ifIer, and a fair detl'Ctor. 
The WE lube is a wonderful radio fre
quency amplifier, only fair as a detector, 
bul gives beautiful aud io frequency am
pliClcation. 

We therefore fUld that if we want a 
tube for detection purposes the wist'St 
thing to do is to invest in a UV1OO, when 
the filament soul'(e is a storage battery. 
We do not insist that the UV10IA will n"ot 
detecl-what we are trying to put across 
is tha t the 200 tube is designed for de
tection purposes. and should therefore be 

"""'. Now if I were building a radio fre-
quellcy circuit I would very seriously con
sider the UV I09 tube as the radio 
frequency amplifiers. These little tubes 
are wonders when it comes to that. be· 
cause they are built for that purpose. 
They make good detectors, and good audio 
frequency amplifiers, when one considers 
their inl>ut. The only thing one can pos
sibly hold against \. his li ttle t riode is tlt3t 
its volume dOl'S not come up to the six 
volt tubc. And that's saying a lot for a 
little tube like that. 

We ha\'C had good success with WO ll 
tubes in regenerative detector circuits, but 
not wilh radio frequency circuits. Al 
audio frequencil'S the tube shows up some
what beller, but all in all, we find it beSt 
this WO t t and its sister, the WDI1, to 
straight detector circuits. Tn fact we 
doubt if there arc many selS now i~ usc 
lhat really use more than three WO II 
tubes; a detector and two stages of audio 
fre<luency, unless a push-pull power ampli
fier is uscd. Now, then. we hope that we 
have a sort of a basis to work from. 

Handling Tubes 

From the time that the tubes leave their 
manufacturers {hey are handled by this 
fe llow and that, by this freight hand and 
thllt, and if you arc a wise radio man, 
make the salesman whom you are bargain
ing with test the tube you are going 10 
buy. We remember when they used to 
have S('ls ill the stores and we used to put 
the tube in the socket to make sure that 
it was rea lly good in an operating test. 

Never handle or permil your tubes to 
bl' handled roughly. T hat is, if you want 
the filament to be in one piece. and keep 
the grid from touching the plate. A l\lb~ 
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represents a very delicate precision in~lru
ment. and to bang it around and hit it 
on a table is about the same as thro,','ing 
a monkey wrench into a p~intjng p~CS5. 
The manufacturer takes pain5 in packing 
it carefully to prevent it from becoming 
broken internally and cxtrrnally, and you 
should take the same precautions. 

Tube Accessories 
)10 mailer how good a tube may be, it 

can always be ruined insofar as its act ion 
a~ either radio frequency ampli:icr, de
tector audio frequency amplifie r or ascii· 
lator is concerned by the usc of poor 
accessories. One can h:1Tdly consider the 
tUlling or transformer components of a 
circuit as accessories; but they can he 
likened to links in a chain, and as we said 
before, a chain i5 no stron l!er than its 
\\cakest link. 

I n the olden days, \-'·e used to have lube~ 
that had the wirc~ coming right out of the 
glass stt.'ms-tlo bases on them. The 
wire5, of course, were delicate, and re
quired careful handling to keep them from 
breaking off; but in spite of that fact, 
they were superior in a way to the present 
day tubes, because the capacity effects 
presented by the "ir\ue of the long leads 
and the metal shell of the p:e~ent d:ty 
tube construct ion were nOt encountered. 
But we often sacrifIce electrical principles 
for mechanical strength, and hence we 
hayc to contend with a nece~:ary evil-thc 
socket. Tubes often have to be changed 
quickly and the bayonet type of socket 
scems the most effective way of doing 
this. However, that does not mcan that 
we cannot usc a good tube socket. They 
should be chosen with care and con
side~ation. 

Po~cclain sockets, because of their high 
insulating Qualities. arc p:obably the most 
efficient electrically that a"1 c:q)e:imenter 
can use. There arc scve~al good ty"Xs on 
the market, ar..d their u:e is highly ad· 
visable. ?llany emb-yo ex;JCrimenter5 fcc 
that because of their low p:ice they are 
to be shunned, but this is nOt the cast.'. 
Hard rubber ~ockets arc next in line, COli· 

sidering efficiency from an e~ect:ical stand
point. Uakelite sockets arc not bad. but 
beware of imitations. Fiber, moulded and 
composition sockets should be a\·oided if 
the utmost in radio perfection is to be 
sought. 

Some Sockets Go Low 
Incidentally, we have seen tube sockets 

lhat have as Iowa re:.istance as t\':o meE;
(ohms; their uters WO!!c('r why they don't 
Itet long distance, and many othe~s wonder 
why their neutrodynes won·t balance. 
This item may seem trilling-but remem· 
b.:r thal you can't overlook trines when 
you start to experiment with hi/lh fre
quency electricity. Radio ~iglla ls are 
weak :md elusive. The signals I~ak 
throu~h the tube clements (e~pecially in 
radio frequency amplifiers) enough with
out ha,·ing more of it meak to the plate 
po't via the moulded mud route. 

You can gct around tht' whole bu~iness 
of u~ing a tube socket by correctly local~ 
iot: the respecth·e prongs on the lUbe with 
l·egard to their values as plate grid and 
filament (ontacl~, and solder your wires 
direnly th('r('to. T his assure~ po~iti\'e 
(ontact, and does away with any stray 

The Ma~a:i1te of Ihe !lOllY 
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GIRL BUILDS SMALLEST LOO P AERIAL 
T his miniature loop aerial, said to be the tiniest ever constructed, was made by 

H elen M . Obermille r, daughter of a noted radio engineer. It is called a variometer 
loop because the inside winding of the loop Tevolv ~ s. Although small in s ize, it 
con~ains quite a lot of wire. Helen has demonstrated its e ffi ciency before several 
radio fa ns by L;sir:g it on her receiver, a three stage radio freq uency set. Remark_ 
able results have been obtained. 

cap.:!.cilY offered by the extra metal shell 
that some tube ~ockets incorporate. 

The usc of adapter~ should he particu
larly avoidcd in circuits where it i, abso
lutely not neces,ary. t.,;se a good tube 
socket of the correct desillo for thc tube 
used, and eliminate los,es which might oc
cur through the use of one of the substi
tute sockets. 

The contacts on thc tube socket should 
be \·e"')' clean; if not, noises will without 
C]ue~tiOIl be heard and blamed u)On some 
other part of the set. The sprin!!s should 
be tight and firm, and ca"e should be 
taken in ascertaining that the contact still 
touch when the tube is turncd .in the 
socket ~o that it will enr.:age the bayonet 
slut, 

The longer )"ou make your Icad~ 10 the 
grid and plate contacts. the greater you r 
losses will be (e,pccially in radio fre
Quency circuits) becau~e the incomirog sig
nal travels quite readi'y across the ca
pacity effect p~esented by the wires, 
connections and any oth~r surface that 
prcsents any amount of capacity. The 
fecrct of thc CVl')Q t llbe as a radio fre
(,ue".cy ampW'cr lies in the fact that thc 
ICJ.ds a~e shon and di-cct. and the ca
pacity effect i~ eliminated a~ much as is 
commercially pos,ible. 

Where hinrlinf.! posts a'e provided on 
the tuhe wckets, soldering lll';s should 
be used; otherwise the connenions should 
be made tightly with a pliers. Before 
screwing a socket to a mouncim~ board, 
make sure that all the machine bolts hold
ing the springs to the ~cket 3re tight, 

as a loose spring is a source of never 
ending n{l ise. 

Contro lling Accessories 
T be controlling accessories listed ac

co:rling to their respective imporlallCe in 
a circuit are as follows : T he grid leak 
and condenser. the rheost:!!. the poten
tiometer, the p!ate battery, and the rlla
ment battery. In some circuits, the by
pas, condenser :lcross the phones is a lso 
a neces,ity. 

The subject of the grid leak was con
sidc~ed of such imporlance that the writer 
felt th:1I a special exp!o.nation of its con
struction and adjustmell t was necessary, 
llnd readers wi!! find a detailed re\· iew of 
this important control in the June, 102.' , 
RA DIO AGE. under the title of l':\[GL. 
Its adju;tment in the course of gettinj::" 
thr most out of a tube will be explained a 
lit (Ie [alef. 

Together with the j::"rid leak, the grid 
(OJlden~er should be chosen with murh 
care and thought. Paper makcsh i ft~ arc 
worthless in an i(:cal radio recciver. 

1n buying a I!:~id comlcn.~er. two Of lhrec 
~ izes ~bould he trice!. Capacities of .00025 
:\IFD, .COOS :-'IFD and .0003 l\ iFD arc 
vcry useful capacities to have handy 
when determining the best or>eratinJ: fca· 
lures uf a triode. L:sually the U\'201A 
tulx- worb hest \'·ilh a .00025 :\ IFD. as 
docs the \v O l I and 12. T he UV 199. how
ever. sometimrs wo:k~ hetter with the 
.0003 l\ rFD or the .0005 l\ fFD condenser. 

These conden~ers should be of the fi xed 
(Con/hilled 0 1/ /><Ige 36) 
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Radio "World's Fair" To Attract Thousands 
New York Show Surpasses All Expectations 

T HE first Radio World's Fair, which 
is to be held in the i\'[adison Square 
Garden, New York City, from Sep

tember 2Z to 28, under the auspices of 
the Radio Manufacturers ' Show Associa
tion, is attracting more universal attention 
tban any other commercial exposition ever 
held in this country. 

Leading newspapers here and abroad 
are devoting columns to the coming show 
which promises to he the largest and 
most complete exhibition of scientific 
achievement ever staged. 

As nine-tenths of the exhibiting space 
in Maaison Square Garden has already 
bee,n contracted for and as the remaining 
ten per cent is oversubscribed, it is prac
tically a certainty thaI the exposition wilJ 
be forced to spread out and take in the 
69th Regiment Armory, located just across 
the street. Notwithstanding the fact that 
the com ing show will be for radio manu
facturers of national reputation only and 
the opening date is stil! several weeks off, 
Manager Kerr now has almost enough 
applicat ions in hand to fill both buildings 
and new requests for space are coming in 
by every mail. 

Foreign Division Planned 
Among the new fe:ltures to be intro

duced this season will be a "Foreign Divi
sion" in which many of the important 
1adio interests abroad will be represented 
by carefully selected oITLcial exhibits. The 
Europ'ean manufacturers and inventors 
are said to be making elaboT3te prepara
tions for their initial invasion of America 
and they promise to furnish the radio 
fans of this country with a few real 
surprises. 

Another important innovation will be a 
specia[ "Board of Radio Authorities," now 
bein g chosen with -great care, which will 
award suitable prizes to the most merito
rious wireless inventions perfected during 
1924. The competition will be open to aU 
nnd no entry fee will be charged . In addi
tion to present ing each successful inventor 
with a medal, a diploma or cash, the jury 
of experts will also endeavor to assist each 
inexperienced successful inventor to mar
ket his or ber invention to the best 
possible advantage at no cost. Public 
demonstrations and tests of the new in
ventions will be held dai ly and many 
startling devices will prob:lbly be brought 
to light. 

Extraordinary feature programs wi!! be 
put on every afternoon and evening in 
which the most prom inent radio geniuses 
of the age will appear personally. 'Illere 
wi!! :'lIsa be a series of broadcasting ex
periments made during the show which 
will enlist the services of the ablest radio 
engineers and the mosl powerful broad
casting stations of the entire world. 

Dealers to B e Helped 
Special arrangements have been made 

for the accommodalion of dealers from 
all parts of the country who arc expected 

to attend in large numbers. Two hours 
per clay, from II A.M. to 1 P. l\f., will 
be set aside for the exclusive transaction 
of business between e}[hibitors anu whole
sale buyers. The general public will not 
be admitted until one o'clock every after
nooll and the show wi!! remain open until 
cleven o'clock every night. Through an
other special arrangement the exposi! ion 
will be open on the afternoon and night of 
Sunday, September 28, which is the clos
ing day. 

At the close of the New York show 
the exhibits, booths and decorations will 
be taken to Chicago and from there the 
big spectacle will be moved on to Los 
Angeles. The local, Chicago and Cali
fornia expositions will be identical in 
almost every detail. 

Manager Kerr plans to establish one of 
the finest experimental radio stations 
obtainab[e in the tower of Madison Square 
Garden at'an early date for the purpose 
of enabling an offICial committee to con
duct preliminary tests with the hope of 
solving many of the most perplexing 
radio problems of the present day. A de
tailed report by this official committee 
will be announced on September 22. The 
preliminary tests are also expected to pave 
the way for the success of the ultra
important trans-oceanic and trans-conti
nental broadcasting experiments which are 

to be made between September 18 anu 28. 

Amat eurs tc Compete 
The Amateur Builders' COlltest, which 

wi\! be of an international chamcter this 
year, will be a good sized exhibition in 
itself. Entries are already coming in from 
EUrope, South America :lnd distant points 
in this country. Space enough to display 
several hundred sets has been reserved and 
twenty-five valu:lble prizes wil! be awarded 
to the winners. 

"Radio Age" to Be There 
RADIO AGE, the l\bgazine of the 

Hour, will have a booth and exhibit at 
both the New York and Chicago radio 
shows. Manufacturers, dealers and " fans" 
attending these shows are cordi:llly invited 
to "drop in" and get acquainted with the 
magazine and those who are helping to 
make it the leader in its fi eld. 

At the New York show, RADIO AGE'S 
booth will be Number 15 in S«tion L. 
Look for it. you eastern fans! 

At the Chicago e}[hibition, to be held at 
the Coliseum, the RADIO AGE booth 
will be Number 4 in Section S. 

A detailed program of the events and 
daily schedule of the New York R adio 
Show will be published in the ne}[t issue 
for the guidance of fans who expect to 
attend. 

"THI S IS STATION 2LO SPEAKING" K .d<i & lIa l ",,,. 

. Raym.ono G. Chassevant, shown in the picture, spoke those thrilling words into 
hIS receivers and the household heard them fly from the loud speaker with aU the 
force of a local station. Many fans are having a lot of fun talking through their 
own loud speakers. Connect your head set across the primary of the transformer 
of the first stage of your amplifier, the "B" battery being connected and the tubes 
turned on as usual. Then talk into your head set as shown in the photo and your · 
loud speaker will repeat what you are saying. 
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The Station That Happiness Built 
How a Mixture of Technique and Human Nature Made 

WIP a Winner 

W Tl AT is it that makes a radio 
broadcasting station popular in 
the eyes of the thousands of fnns 

who "lislen in ?" 
Can it be the programs aiont'? Or the 

st rength of the station; the contests it 
holds-or merely the personality of the 
announcer? 

If such :i question could be answered, 
the country would know less broadcasting 
fa ilures. 'l en venturinI:' into the broad
casting field would be able to know before
hand just how to get that " indescribable" . 
something thaL makes-or breaks-radio 
stations. 

Stalion WIP, located on the Gimbel 
Brothers lIuilding in Philadelphia, perhaps 
has come closer Lo soh-ing the question of 
" What l\{akes a Successful Broadcaster ?" 
than any other in thc field . 

.Ko given recipe was followed; no stern 
rules maPJX'd out and followed to the let
ter. Success came naturally because only 
a few fundamental principles were out
lined at Ihe beginning. 

Happiness S ucceeds 
After all is said and done, the only vital 

reason for \rlr's success scems to he 
" Happiness: or a Sound :'Ilixture of Radio 
Knowledge \\" it h a Liberal Dose of H uman 
Nat ure." That's the p rescript ion. 

T he managers of \VIP looked over the 
Jong li~l of fa ilures and ncar-failu:es and 
carne 10 the conclu5ion that you can't 
please ail the people a ll the time: but you 
can ~i"e each class of people their turn 
at hein~ pleased. 

This decided, W I r proceeded to pick 
the mcn to guide its e thereal destiny. They 
looked for r:1.dio e~~rts where e"pert 
kno\\lcdge of broadcastin/-: appa ratus was 
reeded. They got these men and put them 
where they belong(·d; in the technical de
I' artm('nts of the station. 

Then they looked around for some 
young men who didn't know so much 
about radio as a science. but who d id 
know something of human natu re.. !\Ien 
who knOll" just when to turn off the flow 
of jazz music and insert a dash of Beetho
"en instead. They wanted men whose 
voices sounded as if Lhey hadn' t a care in 
the wo rld, and who could be happy all 
even ing with nothing more than a homely 
microphone staring thrm in the face. 

These men were found-Iechnical ex
perts and human bein~ as well. The for
mer were given full char~c of making 
Wi" h{~a rd fo r t.housands of miles; the 
latter w(' r(' told to make the station a 
symbol of happiness and care-free gooJ 
cheer that would turn homes into ren
dezvous of l au~hter. 

The- technical mell ~ucceeded: hut their 
work \\ould have been in vain had it not 
heen for the irresistible prrsonali t ies of 
thl' men in the Mud in, coupled l'Iil h their 

By R. H. HOPKINS , 

almost uncanny ability to lell what s ixty 
per cent of radio listeners want to hear. 

WIP Heard in Europe 
"This is Station WIP, Gimbel Brothers. 

in Philadelphia." You have no doubt 
heard this announcement; it 's been heard 
allover the Un ited States, in En~land, 
France, Germany, South America, Hawaii 
and other places in the far corners of the 
earth. And perhaps you've wondered just 
whitt was going on behind Ihe scenes at 
W IP and how it was operated. 

A New Feature for Radio 
Age Fans 

A new class of public entertai ners 
is growing up in American public 
life . 

A decade ago the most popular 
group of men and women before 
the public eye consisted of the mo
tion picture and sta ge s tars; but in 
the years to come it will be the 
radio entertainers and announcers 
who will hold the spotlight of favor. 

Jus t as the " movie" stars won 
their army of admirers, so are the 
unseen radio singers, actors, an
nouncers and other entertainers 
[arcin g their way to the coveted 
spot in the Great American Heart. 

In the belief that radio entertain
ers will eventually be known in 
more millions of homes than the 
motion picture could ever hope to 
penetrate. RADIO AGE is begin
ning a new [eature; the creation of 
a department which will deal 
wholly in acquainting the radio 
public with the men and women 
who broadcast their talents over 
the radio to an unseen but apprecia
tive audience. 

Their pictures, thei r li fe s tories 
and the facts and thrills of their 
existence will be recorded for the 
enlightenment and amusement of 
the "fans" who listen to them 
nightly. Readers are asked to help 
improve this depar tment, which 
begins in this issue. 

WI r has two larJ,:"e antenna tow('rs 200 
feet above the sl reet. T he stat ion consists 
of the operatin~ room, the main s tudio. 
which is used for solos, speeches, Quartets; 
and the studio-auditorium fo r largt' chor
uses, orchestras and bands. T here are 
nine remote cont rol rooms located in vari
ous parts of the city to facilitate broad
cast ing from other buildin/-:s. 

] n both the main studio :l nd the !>Iudio 
auditorium the walls arc padded and 
draped in such a way that there is li tlle 
reverberation of sound- jusl a full round 
lone without echo. T he main studio is 
comfortably furnished with wicker chairs, 
tables, settees-all the comforts of home , 

in fact. Finc tapestr ies hang from the 
walls. A grand piano occupies one corner 
and two microphones on mahogany stands 
arc ready to catch the slillhtest sound. 

A sma ll black box on the studio wall 
controls the microphones. A !:J.rge red 
ligh t in the center of the bOlt warns the 
artists, when the microphones are con
nected with the t ransmitter, to keep abso
lute silence. T he transmitting ap:>aratus 
feeds 500 watts of radio-frequency energy 
to the antenna system. 

The microphones, of the duralium type, 
arc extremely sensit ive and pick up the 
!>Iightest sound. The two in Ihe main stu
dio arc connected to a "mixing panel" 
which blends the sounds. In this way the 
bass notes of an orchestra are picked up 
by one microphone. the high notes by 
another and the two blended in the "m ix
ing panel"' into perfect orchestration . It 
i ~ in the "speech input amplifier" that the 
operator controls the sound intensity and 
re~ulates the amount of energy fed into 
the "main t ransm itter. " Now the greatly 
amplified sound, now electrical energy, 
that originated in the studio. is carried 
through wires 10 the "main t ransmitter" 
where it is (('crived by a 50-watt vacuum 
tube that aga in amplifies it. Next. it is 
passed to the "modulator, " the two 2S0-watt 
vacuum tubes that balance and modulate 
the enerp;y. The next and last step, after 
the enerp;)' has been amplified and modu
lated, i~ feedin,t: ,it into the "oscillator," 
which con~ isls of two 2S0-watt '·:1.cuum 
tubes incorpOrated in a circuit tuned to 
509 meters or 500 kilocycles. The oscil
lator sends the sound that originated in 
I he s tudio, out through the antenna system 
in the fnrm of radio-frequenc}' ('nergy to 
be received cverywhere. 

The ope ratin~ staff of W1 r need no 
introduction. Th('\" arc known wherever 
the slat ion b heard, and (hey are known 
for their bubbling enthusiasm and per
petual desire to please their listeners and 
spread !,ood cheer as far as \v IP'S power 
can bc picked up. 

But Ihe s taff are known only by their 
o!)Crating initials. so here they are prop
erly: " II. G. " is Charles Goudy, better 
known as Ilank, the chief engineer of WIP. 
ue. W_" is Charles Wei r, ope rator. "5. K." 
is Samu('l Kale, Ol)(,rator. " K D." is none 
other than Edward Davies, director. "II. 
P. 1." is Hrlen r ulaski l nnes. manaJ.l('r of 
the programs who sorts out the orchestra 
selections, voca l numbers and othe r fea
tures with surprising tactfulness. " U. W!' 
is Uncle Wip, the kiddies' idol and the 
cause of frequent epidemics of heart trou
ble in Eastern Happer colon ies. I n private 
life "Uncle Wip" is Chris. W. Graham. 

\vI P'S main st udio and operating room 
arc enclosed in J:lass, thus gi\'ing a pic
ture~que effect. 
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"Radio Age" Broadcasts from Station WTA Y 

R ADIO AGE has taken to radio! 
Negot iation~ have been completed 

whereby RA DIO AGE, the l\b!:a~ 
tine of the Hour, is to broadcast regu
larly from Station WTAV, locatetl on the 
Oak Park Anns Hotel, Oak Park, Il l. 

The ent ire technical res 0 u r c e s of 
RA DIO AG E will be usc(l to present a 
series of programs dealing with the opera
t ion and building· of radio sets. No other 
radio station in the Middle West, nor 
any other radio magazine in the country 
offers such a radio service to radio 
listeners. 

HUGH B. MARSHALL 
• This is the popular studio director and 

announcer a t WTA Y, Oak Park, Ill. , 
from whi ch RADIO AG E broadcasts 
tech nical radio ta lks every W ednesday 
evening at 7 o'clock, Dr.ke Studio.. 

WTAY is one of the most efficient sta· 
tions in the Chicago terr itory and is ex· 
ceedingly popu lar wi th the fans because 
of the fact that its wave length does not 
approach that of any of the other stat ions 
who arc bunched together in the neighbor. 
hoocl of 360 meters. 

220 VVa ve L e ngt h 
WTAV operates on a wave length of 

220 meters amI it is possible 10 "tunc 
in" at any time. 

Every Wednesday evenin!" about 7 
o'clock, RA DI O AGE will come on the 
air for its weekly talk on technical and 
generlll radio. T his s e r vic e began 
Wednesd.1y, June I I , and is now in effec\. 

J . A. Callan:ln, well known technical 
radio expert and a special wriler fo r 
RADIO AGE, delivered the flT st two 
talks, which were enthusiastically re
ceived and caused considerable comment. 

In the fut ure, besides Mr. Callanan, the 
RADIO AGE broadcasts will be delivered 
by Frank D. Pearne, John B. Rath bun, 
Roscoe Bundy, Felix Anderson and ot her 
authorities whose contributions are a regu
lar feature of the monthly RADIO AGE. 

The subject of these radio talks are 

publ ished weekly in a booklet issued by 
T he P ioneer Publishing Company, Oak 
)lark, 111., for Station WTAV. Fans may 
oblain these programs weekly by request
ing thei r names be put on the mailin~ 
list. A letter to the Station Editor, Care 
RADIO AGE, will do it. 

Five Programs in July 
During J uly the RADIO AGE pro

~rams will be broadcast from WTA V 
on the evenings of J uly 1, 9, 16, 23 and 
30. Tune in and be conv inced of their 
value! Correspondence with the experts 
who deliver the radio talks is urgently 
invited. If you wish to quest ion the 
speaker on some topic he mentioned, or 
if you wish further information on the 
subject he presented, address him care 
WTA V, Oak Pa rk Arms Hotel, Oak Park, 
Ill. , or care RADIO AGE, 500 N. Dear
born St., Chica~o. 

There is absolutely no char~e fo r ques
tion·and-answer service requested by fans. 
Drawings and diagrams will be furnished 
if desi red. 

Hugh B. Marshall is studio manager 
and announcer of WTAV. Assisting him 
:lre a coter ie of able art ists who produce 
jazt and classical programs t h rou~hout 
the week from 6:45 p. m. umil after 
10:30. An elaborate studio is maintained 
in the Oak Park Arms Hotel. 

This is WT AV broadcasting! All to
gether for RADIO AGE programs! 

What M akes an Announcer? 
'' I n the word ing of a. sentence or a 

phrase, in the choosing of a word, hinges 
the succcss or fa ilure of the radio 
speaker," said Wheeler Mcl\·lillcn, asso
date editor of Farm and fireside , who 
hroadcast ta lks over the Scars·Roebuck 
Agricultural Foundation station - WLS, 
recently. 

"The rcsonant quality of the \'oice plays 
a big part througb the microphone, just 
as it does in ordinary conversat ion," c.on
tinued Mr. i\ ldoWlen, " hut resonance is 
only half of the secret of effective broad· 
casting. Some voices, gifted with:l clear, 
sharp, vibrating quality, capable of carry· 
ing to every corner of a lect ure hall , are 
changed by the microphone to a series of 
incoherent blurs. The radio fan puts all 
the blame on the peculiar carrying power 
of the voice, but it also is due to a poor 
choice of words in the making of a sen· 
tence. 

"Radio phonetics is a new subject. As 
yet no one knows very much all-out it. 
But after a few observations, I am con
vinced th::t! the man whose voice is lacking 
in radio quality can substitute a carefully 
constructed speech, and the result will be 
at least 50 per cent improvement over 
ordinary effort s. Shor t sentences made up 
of simple words are the most effecti ve. 
I f long sentences are used, make them 
compound. A compound sentence is more 
simple than a. complex. A few longer sell
tences always are necessary for the sake 
of v::t riety, The beginning and endinf:( of 
a paragraph should be made of short , pithy 
sent ences packed with thoul'ht. 

"A monosyllabic with a lonl' vowel is 
harder to pronounce sharply than a syl
lable with a short vowel. Liste ners-in can· 
not see the periods by radio; the speaker 
must make them evident. This can be 
done if words are chosen for the end ings 
and beginnings of sentences that arc 
sharply defined. The sentence ending, es
l)Ccially, must never be ragged. Words arc 
clearest ::tnd most easily pronounced that 
end in sharp consonants, such as 'p' in 
handicap, 'k' in overlooked, and ' t ' in 
pursui t. 

"Radio lalking is a good deal like maga
zine wri t ing," Mr. McMillen said. "The 
same tactics must be employed in both. 
There is more in the bui/dinl: of a good 
radio talk than the plannin!: of words and 
sentences. That is the beginning. The 
word st ructure must be bui lt a round a 
general p.l:l.n aimed to attract ::tml hold the 
interest. T he opening senten ce should 
strike the keynote of the Sl)Ccch ant! at 
the same time give a hint of susl)Cnded 
inte rest that will keep the list eners at the 
phones. " 

KGO H as New Studio 
T he broadcasting resources of KGO, 

at Oakland, California, have been great ly 
increased by the intrOlluct ion of a San 
Franc isco studio at the Hotel 51. Francis. 
The new studio was opened May 28 with 
an ::tddress by Ralph i\'IcLaren, acting 
mayor of San Francisco. 

Ground wires under San Francisco Bay 
connect the San Francisco st udio with the 
control room and power house of KGO 
ten miles away. I t will no 101ll'er be nec
essary fo r 5.1n Francisco artists to travel 
to Oakland to fill a rad io engagement with 
KGO, the faciliti es of a higb class, pow
erful stat ion ' bcing brought to them by 
means of wire lines. 

v.>"· ,,, ' ., ,, l'h~' ~. 
"UNC L E WIP SP EAKING" 

.. "Uncle Wip," or Chris. W. Graham, 
is the kiddies' fr iend at Station WIP, 
P hiladelphia. His jovial voice almost 
makes up for the absence of his equally 
jovial countenance over the ether waves. 
Here he is shown in the act of greeting 
his radio admirers at the opening of an 
evening's program, 
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Who Is Your Candidate 
for the 

RADIO HALL of FAME ? • 
Which radio announcer or entertai.ner holds first place in your heart? 
I>:.A O IO AGE in te nd s to find Qut, th rough the medi ulll of a RADIO 

FAVORITE POPU LARITY CONTEST! 
Each 1110n th nADIQ AGE w ill publi sh a n in timate inlen' iew a nd photo

g raphs of th e radio entertainers and alillOll l1 CCrS winning the greatest Humber 
of fans' \'0IC5 in RADIO AGE. 

This Ile w idea is for the bC llcfit of the g rea t arilly of fans w ho would 
li ke to know more of the llI en an d wome ll who s uppl y t heir enter ta inlll en t 
over Ihe ether waves. If yotl like this new feature . help li S make it a per
ma ncnt success. It is entirely up to rOil, Mr. Radio Reader. 

So get busy l Read the rules printed below, ge t your fr icnds togethcr 
and decidc o n you r favoritc Radio ~Ia ll (or \ Vomall .) Thcll clip the coupon 
and SClul in your \·otc. \\-atch carly isslles of RAD IO AG E for results o f 
t he fi rs t Rad io Popularity Contcst c\'cr conductcd. 

Rules of the Contest 
1. I~e:..de r s oi R.\OIO :\GE are ell

titled to as man)' "otes as they wish. 
Each coupon coullts lor aile Y,ote, and 
only those written on hlanks dipped frolll 
I~ADIO AGE will be honored. 

2. Th e candidate must be a person 
identified with the Radio \\forld and Illay 
he an annOll llcer, en tertainer, inven tor, 
manufacturer or, in fact, any perSOll in any 
111311l1er cOllllected with the great r"dio 
industry. 

J. Stilte d C'a rly the n:lLlle.of your favor
ite, his classification (a nnOl1ncer, ellter-

tainer, etc.), the station frOIll whicJl last 
heard and approxim;"tle date when you 
wefe entertained. 

". Send ill the cou pons at once. First 
tabulat ions of rl'sults will :lp pear in the 
September RAD IO AGE and 1110nthly 
thereafter \llltil a gr:llld win ner is decided 
uJlon. 

!i. Had io entertainers are usually an-
1l0111lCed throu gh the micropholle, but it is 
suggested th at in the e l'ent voters do not 
1<110W th e na ille of the :111 nOlll1(:('r, thl."/' 
shol1 ld g ive only th e station from whit I 

he announces. 

,--------------------------------, 
I POPULARITY CONTEST COUPON I 
I Han")' A!d""e. I 
I 

Conten Editor, I 
RADIO ACE, 

I SO. N. O Mrbom St., Ch icaJo. I 
I I wish to ~st ",y vote 10.. I 
I I f N .... e of .a\lO<II............ . . .. ........................................ . ............... ..•...• I 
I CLuaHic:ali............ ................... ...................................... ..... ... ............. I 
I I I Station ..................... App."". dale heard ............ . .. .... .... . ....... ............................ I 
I My..ant. ....................................... .. .................................... ,........... ............. I 
I I 
L~~a~'::~.~ .~~.~~.~ . .:..::~.~~~~~.=.~.~.~.~~.~ .~.~ . .:..:: .~.~~.~-.l 
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Three Tube Wizard Circuit 

I N RESPONSE to the many inquiries 
for a diagram of the Wizard circuit 
with two stages of audio amplifica

tion, I have prepared the follow ing hook. 
up. Approximately fifty sets have been 
built as shown and ha~·e given very good 
results on both local and distance recep
tion, loud speaker operation frequently 
being attained on stations located 500 to 
800 miles from Chica~ U!lder favorable 
conditions. With the local stations such 
as WGN, WDAr and KYW it was neces
sary to turn down the audio tubes very low 
because of the tremendous volume ob-
tained with the speaker. . 

At the left is the detector portion of the 
circuit which is already familiar to many 
of our readers. This consists of the stand
ard fixed coupler (FC) with the tuned sec
ondary controlled by the single variable 
condenser (Cl). At this point it might be 
well to mention that the number of turns 
.in the secondary coil of (Fe) are some
what dependent upon the length of the 
aerial used, but for the average aerial of 

By JOHN B. RATHBUN 

about 60 feet, it will be found that 60 
turns on the secondary will give very good 
results. The turns on the primary are not 
critical, but with UV20IA tubes or the 
UVI09 tube I have found that 18 turns 
are all that is necessary to cause proper 
regeneration without working the filament 
at too high a temj:>erature. The greater 
the number of turns on the primary, (he 
lower we can turn down the filament, that 
is, up to a certain point. Details of this 
coil were published in the April issue of 
RADIO ACE. 

For the proper control of the regener
at ion a vernier rheostat (Rl) and a 100-
ohm potentiometer (PO) must be used. 
A variable pencil mark type grid leak 
(CL) and a 0.00025 mf grid condenser 
(CC) are clearly shown. Either the 
UV20lA, C301A, UVIOO or the C299 tubes 
give \·ery good results both in the detector 
circuit and in the audio stages. but I do 
not recommend eith~r the \\IDll or 
\\' D 12. The laller tubes tend to broaden 
the tuning and thus reduce the selectivity. 

After much tinkering around with th:! 
audio stages, I have fOllnd that only two 
phone jacks are desirable, one two circuit 
jack after the detector tube at (1 ) and 
one single circuit jack (2) placed after 
the second audio stage. Thus, by turning 
out the audio stages by the rheostat (R2), 
we can plug into jack (J I) on the detecto. 
alone, OT else can plug into (I2) aud usc 
both amplifier stages. The degree of vol. 
ume can then be controlled by the single 
rheostat (R 2). An intermediate stalp 
jack after the fust audio stage introduce3 
unnecessary complication. 

A five to one ratio was used for both 
stages without appreciable distortion and 
with very good volume. Slightly greater 
volume can be attained by using a ten to 
one rat io for the fust stage (1) and a fiVe 
to one rat io for the second stage (2), but 
with increased chances of distortion. In 
the diagram I have marked the trans
former terminals at the ends of the coils 
and also the primary coils (PRI ) and the 
secondary coils (SEC) . On some traus-

WHEN RADIO BUGS GET TOGETH ER 
You have a congregation of experts such as shown in the above picture. They are the operators and announcers of Sta. 

tion WIP, located on Gimbel Brothers' Building, Philadelphia, Pa. From left to right: "Uncle Wip," announcer; Edward 
Davies, station director; ]. G. Pollock; Charles Weir (rear), Samuel Kale; Charles Goudy, chief operator; W . P. Saunders, 
announcer. Between themselves they manage to make WIP one of the most popular stations in the East. 
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AER'I-'1L 

II 

WIZARD CIRCUIT I#TH TWOSTAGESOFAlIo/O 

formers only the primary and secondary 
u!e marked, as often transformers 3rc not 
Critical to the location of the ~rid connec· 
t ion (G). With other transformers ))..1T· 

ticular care should be taken to connect the 
pm! (G) of the transformer to the grid 
post of the sockel. 

According to conventional layout, the 
" B" battery (8 1) is a 22.S volt battery 
with the posit ive tap at (a) connected to 
the plate of the detector tube. However, 
we will obtain better signal strength of 
( B1 ) is a 45-volt battery but with a con
siderable increase in the cost. The con· 
necl ions are the 'same in both cases, and 
this should not cause any confusion in the 
hookup should a 45·volt b:tttery be 
adopted. 

Plate battery (B2) for the audio tubes 
is connected in se ries with battery (B I), 
the negative (-) of battery ( 131 ) being 
connected to tbe positive (+) of (B I) . 
The voltage of (B2) should be so chosen 
that the tOlal voltage on the plates of the 
two audio tubes is from 67.5 to 90 volts 
for maximum amplification. T he total 
audio plate voltage is the sum of the volt 
alles of batteries ( Bl) and (Ul), hence if 
(1.$1 ) i ~ a 45-volt battery then (Ul) should 
also be a 45-vol t batlery if we wi~h to ob
tain a total of 90 volt s on the amplifiers. 
]f 22.5 volts is used at (B l ), then a volt
age of 45 volt~ at (B2) will give us 67.5 
volts on the audio tube~_ and to obtain 90 
volts total we must make (132) a 67.5-volt 
bauery. 

When a tolal plate vol13ge of 67.5 volts 
or ()() volt~ is used on the plates of the am
plifier tuhes, a '·C" battery must be used 
10 "bias" the !;rids of the~e tubes with a 
negative charge. The negat ive terminal of 
the "C" battery is connected 10 hath (-F) 
terminals (secondarie~) of both trans
fo rmers, awl in this way a continuous 
negative ch:lrge is C5tabli~hed on the grids 
whic h gives maximum amplificat ion, and a 
minimum of distortion and plate current 
consumption. The "C" battery is simply 

a very small flashlight ba!1ery and can be 
connected permanently in the circuit with
cut a cutout switch, since there is little 
flow of current under any conditions. A 
two-cell, three-volt battery can be used 
for a plate voltage of 67 volts, while a 
three-cell. 4.5-volt battery is best used 
with 90 volt s on the plate. The higher the 
plate voltage on the amplifier tubes, the 
higher mUSI be the "C" battery voltage. 

Radio Compasses for Leviathan 
Radio compasses, or direction fmd

ers, have been installed on the L~viathan 
and SS. President i\'icKin ley, of Ihe Ship
ping Board, e ight ships of the Admiral 
Lille, nine of the "btson Navigation 
Company, and four of the Standard Oil 
Company, it was recently announced by 
the Department of Comme rce. 

Ground May Supplant Ether 
The rc<ent experiment at the University 

of lliinois which utilized the ground as a 
better means of radio communication than 
through the so-ca lled ether, shows that 
obstacles are of temporary duration in 
the progress of radio. 

Transmission tes ts during the war were 
successful when utilizing the ground in
stead of the air. BeC1use of the st ress of 
the war, the experiments could not be 
carried out at that lime and it is just 
possible that the work now being carried 
on at the Illinois school is along these 
lines, 

Experiments in ground transmission 
have received the serious allention of 
American, British and French scientists 
and while Ihey were conducted privately, 
the results showed a big advance since 
the discovery of the coherer as a detector 
of electro-magnetic waves and the dis
covery of the rectification of a particular 
family of crys tals, This is a big step 
toward greater efficiency, but what docs 
this mean in comparis6n to the even 
grealer discovery of the modern vacuum 
lube ? 

Sc ience, in all its branches, is but an 
orderly progress toward the more efficient 
new discoveries which present themselves 
in rapid succession, un til a pa rticular 
branch of ·t he art suddenly evolves into 
somet hing extraordinary-a new concep
t ion-and !llen the smaller refinements 
take place as hdore, 

It is not at all surprising to a radio 
engineer 10 hea r of someone discovering 
somet hing new, for this is the age of 
discovery and great things wi li be accom
plished in the years to come. 

ARE YOU SAVING 
THE RA DIO AGE 
DATA SHEETS? 
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Recharging Storage Batteries From 
Lighting System 

32 Volt 

A LL tyr>es of storage "1\" and " B" 
balte rics may be readily and suc
cessfully recharged from a Jl volt 

fa rm light ing system. We arc printing 
herewi th a diagram showing how the "1\ " 
and " 8 " radio battery may be rcch;lrgcd 
by merely using the house lighting re
ceptacles connecting wit h a cord and J l 
volt lamp in series with the batt ery, 

Therefore it is advisable to purchase the 
24 volt " B" batteries where the ch,'Hbring 
uevice is Ih:1I of a 32 volt house light ing 
system. The accompanying diagram 
shows the manner in which a 48 voll " I.: " 
batt ery may be recharged ; lhal is by 
charging only half or 12 cells at one l ime, 
then shi fting the leads to the additional 
12 cells or 24 volts. 

A fully charged r3dio "A" or "B" bat· 
tery will have a sped fic gravity reading 
of 1.27 5 to 1.300 and may be considered 
discharged when it has a spcdflC gravity 
reading of Ll i5. For best radio results 
the batt t ry should be recharged when it 
hJ.s a reading of 1.200. 

Z 4 f'OL T B /JllrrEJ? y' r~~M 32 YO LT ZJ. C. St./PPLY 
P OSI : VI!:.. 

It is possible to recharge higher volt
ages from a 32 volt lighling system; tl13t 
i:; , batt eries using up to 500 volts on power 
3mpliflers and t ransmit ters, by fo llowing 
the instructions on t.he aU ached diagram. 
Any multiple of Lhis system may be used, 
such as 48, n, 96 and 120 volts. 32 YOL T .D C LINe: 

H igh Charge Current Needed 
Owing 10 the very low cha rging current 

needed for a " B" ballery the efficiency of 
a charging plant is lIot lowered to any 
great extent by charging it from the plant 
storage batteries, rather than from the 
genera tor. However, a high cha rging cur
rent is needed fo r an " A" baUery and it 
shol/ld ouly be charged while the gCllera
lor is beillg operated to charge tile pili/II 
l at/cry. After obtainin g the polari ty 
make sure that the posi tive of the charg
ing line is attached to the posit iVe of the 
6 volt storage batter}~ as indic3l ed on the 
all3ched diagram for recharging "A" hal
teries. 

" C" Ba ttery Voltage 

ANUl\ IBER of radio set owner .. today 
. require the use of a "C" batt ery. 

Those who possess storage "11 " batterie:> 
need nol purchase a separate cell or bat
tery for this purposc_ 

Figure I, The aaove diagram shoUls the COlli/ celiO/Is and llceessary parIs for 
charging a 24 volt slorage B battery, if yOIl Itappell 10 live hi a place where 32 vole 
D IRE CT currelll is available, 11 20 or 25 walt lump s{l ould be flsed as ill1licalell 10 
reglliate tlie clwrgil:g rate, 

We arc print ing two diagral"!ls showillg 
the manner in which negativc " U"' tap:; 
can be taken off a storage " B" battery 
and used for "e" batl ery purposes. 

( Coll thw ert OIl/leX! pag;;) 

$elect the socket which is must con
venient for charging t he batLery, SCTCW 
in an attachment plug, being carefu l tha t 
lhe two wires do not touch each other. 
Determine th'e Jlolar ity of the chargiug 
wires by plac ing the ends of the aU3ch
men t leads in a glass of water, Bubbles 
will form a round Ihe negat ive wire, If 
Loth leads show bubbles, the Ilegalive lead 
will give off (I far grealcr mOllber, After 
determining which is the posit ive and 
which is the negat ive lead, put some kind 
of a ci istinguishing mark on the negative 
and alW3YS use this ]la rlicul~r socket when 
ch3rgin'g, 

To prol>cr ly recharge the batteries fll r 
positive oj tlte cll/Jrgillg lille m ust go to 
the posit ive oj Ill e battery. T his shou ld 
be easy as you have marked your charging 
line, 3nd the posit ive poles of the storag.: 
"A" and " E! " batteries a rc usually pla inly 
marked. 

For Recha rging 
When rec-harging " B" balleries, use a 

32 voll 2S watt or a 32 volt IS or 20 
watliamp. It is possible to recharge only 
24 volts of " 8 " battery a t one t ime. 

lrt' (1_"_ U~C Ii'" ,..,,, .. , 1",","Y 
IN ",,, ,,,,, .. r:L _A,""us , 4 , """ .. ". 

r.,,. .. .,._~_,,,, ,", _ """ y _~ ___ ~'s C",%!,!_ 

,,,,~"'.N.:,..,. 8~n"_" 

.... .,.~vs "' ...... ,."s 5_",,", _, XNs~_'_ ,,' 8~"c~ 

Figure 3. 1'0fi call charKe your II bultcry just like a reglilar chargil/g station il/ I/w 
1IWIIII ;;r showlI hereUlith. Til e clwrgill g is dOllc at the sUllie l ime as the {wl/schoM 
batteries are recharged. The II ballcry slwu/(J 1101 be charged sepafalely. 
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The voltage for "C" batteries varies 
from 2 to 6 volts on the ordinary f('(ei\ ing 
~N , Ii u volts arc requi red. it is n('(Css;ITY 
to U$ t' three storage c~lb uf Ihc "n o, bat
ler)" if -I volts then l\\o cells , 2 vohs 
onc cell. 

DIa;;ram ., will answer the purpose for 
most (a~cs . Kot .:- thaI the three cnJ cells 
of the batterv h3 \'C b~ca divided from the 
balance of ihe 24 cells. This hookup 
t!iHS an indhdua.l six volt. four ,'olt or 
two \'olt battery as a "e" battery, In 
rare cases i l may be that more than () 
volls will b! rcquir~d for "C" baltery. 
If so Ih('n the required amount of voltage 
may be tapped off in ac(ord;l.o<"C wit h dia
gr3n1 -I for "e" baltery. 

When the hatlery requires recha rging, 
the "e" batteT)' cells should be thrown 
in scries and the ent ire hall ery recharged 
just lhe sante as though it were a st andard 
48 vall "B" batt~ry. 

Diagr3m 5 shows the "C" battery as a 
part of th".! r('gular "B" batlery and is 
recummenced where a radio srt is su wired 
that thc n.:!gative "A" and negative "B" 
battery are connected tog~ t h~r. 

For propt' r opc~at ion as a '"C" batt ery 
thc negativc " B" lead is extcnded to an}' 
I:umber of cells which arc to bc used as a 
"cn batter}'. 1n this particular tliagram , 
6 volts or 3 cells arc utilized. Howeve r, 
Ihis hookup should not be used where tlie 
n~galive " 8 " baltery lead goes to the posi
t ive " A." Diagram 4 should be used fo r 
this purpose. 

~~;=~------------~.-----------." '""n 
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Pigllre -1. T he circuil dia grall/ l/IOU;J/ abot,c prot'hics lor 0 mcthod 0/ obtoil/illg 
C bot/cry lor the am plifins. Tllis sct oj WIIIICC/iOlIS should be uscd wllell Ihe IIcgati"IJe 
B is comlceted t o a,l' posili"IJC A lermillal . 

Figllre 2. The lorger types oj storage B bal/cries are charged ill tlte Illa/lIl eT shaUIII 
below. Nate es pecially //1(: metltod oj de/ermillillg [he polority 0/ t lt e lille as 
lettered 0 11 /he diagra m. 

48 P<?LT B BNT,.E,?'" F ;f!"1"1 Si! J;'LT ZJ C 0UPP.LJ' R adio Enlists Nature's Aid 
P <oS " 

• /--""' . If 
1--

;u lI", r /."I'1P.J ) "' I'Hr/."",p n 
/ 

- • -. 

"I 48 ., 
(J'ITT£ ,. 8<' '" 
I .DL"~{.t...,,....€ ,"",,, ... , ,.,.. "I'" ~ '''c trY """~'N'" 

C",,,"'C,N<; iL""p $ 'N.., a,,,,u ~r w,"'s <C 
BoJIll!<lrs "',,<. 1!.l!,S€ r .. ~,., N£4 t c"" ' 
'rr ,s ....... ,.. '''''P''~~1N''' r.,,,,.. ""eNe,;_ 

\ 

r..~ HC<1.""""" "",..rc",,.. C" .... "~n '" ~""""" 
~rl£0'IIU:_g' ... Ir 4t ;;'-I'"!'e$ "I'",."€IU~rt:"'''' 
T .. T"'< 7' ... ~ <>F "'"" C"""",NG l, .... " 

Heart Throbs Via Radio 

A letter fCceived by Slat ion \\"li Z leads 
us 10 bel ieve there arc more ways than 
one to gel heart throbs by radio. It is t rue 
they have been t ransmitted, bul this par
ticular letter states that the program 
transmitted f rom WIlZ by one of its 
talented music ians caused an increase of 
heart throbs to a farmerette in Canada, 
who promptly sent in a proposal. The 
musician answered, "Thanks, but I'm 

al ready attached." 
In anot her instance an announcer got 

all mixed UJl trying to put an artist's name 
across. In desperation he approached the 
artist- a prett)" gi rl-and said, "O f all 
the names-why should ·you have stICh a 
longue t wister? Why don't you change 
it to somet hiug easy-my name fo r in" 
stance?" The girl caller! his bluff amI 
made the announcer break flown and con· 
fess he wal' already married. 

Rec~nI. reports from England describe 
an eXJleriment which may cause some 
American broadcasters to stop and con
~ider whether they have developed the 
an of radio enterta inment to its highest 
degree of perfection. 

The dispatches sta ted that Brit ish list
eners were treated to a concert by night
ingales and ot her native songbirds. The 
manager of the broadcasting stat ion, who 
conciucted the test , had the microphone 
cleverlv concealed in the native haunts 
of lhe 'birds so their singing might be en 
hanced by the natural setting. T hc plan 
is not vcry dHierent from that al ready 
O'.ccomplished and popularized by means 
of the motion picture camera. 

E:qllorers have gone out into the for
ests and fields for the purpose of photo
l!raphing wild animals in their nalural 
surroundings. Why should nOI radio be 
11IiJized to ilccomplish for the car what 
lhe camera has done for the eye? I t would 
appea r far better to allow the birds t o 
rOilm about with absolute freedom and 
rnjoy their singing than to keep them 
caged. 

Moreover. it would be a rare treat for 
the city dweller who docs not ha\'e eithc r 
the leisure or the faci li iies to enjoy the 
country. 

W hat About Europe ? 
What progress is Eu rope making in the 

radio field ? RADIO AGE will give you 
the lat rst Heps in Europcan broadcast amI 
tcCClJtion a.lv:lnccs. The fu st of an inler
est irig scrk'S begins in this issue, page 28. 
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Gigantic Radio Net Ready for Emergency 
[COPYR IG HT, 192'11 

W t\SHJNGTON, D. C.-A gigantic 
radio net of transmitlinp; stations 
is being de\-cloped throughout the 

United States, to connect eventually every 
city and town, and practically every house
hold, as fa r as reception alone is concerned. 

Under the supervision of the Depart
ment of Commerce, this means of dis
seminating important information. espe
ciaily in times of emergency, would reach 
more individuals than there are telephone 
subscribers and a larger number than the 
combined newspaper readers of the nat ion. 
For transm ission alone it would link up 
more radio stations than there are tele
graph stations, and, considering that they 
would broadcast, the distribution would be 
available to all owners of radio sets; 
almost to every citizen. 

The operation of this "net" would be 
instantaneous and direct to all parts of 
the country. Secretary Hoover's adminis
tralion of matters radio would be broad
ened to the Republic at I::t rge in any hour 
of need 

Partially in Effect Now 
This proposed radio net is partially in 

operation today, with the number of broad
casting stations now increasing each week, 
and fans estimated anywhere between five 
and twenty millions. But despite its 
growth the present system transmits only 
news and entertainment at scheduled in
tervals. What tbe Government wants 
ultimately is a system of stations tbat, in 
emergencies such as a declaration of war. 
the call to arms of the nation's maD power 
or the disruption of tontinental communi
cations and traffic lines, could be called on 
to take the air either locally by district 
groups or throughout the country simul· 
taneously, and handle urgent traffic. 

Details of such a gigantic scheme, the 
like of which has never been attempted 
anywhere, are already !x-ing worked OUt 
by the Department of Commerce with the 
close co-operation of all radio interests. 
The germ of the idea was started at the 
Amateurs' Convention in Ch icago last 
fall, when representatives of their oTlCani
zations offered to co-operate with railroads 
after r egular communication systems 
failed. T his work has already gone in to 
the lest st'4!C. 

In several instances operating amateurs 
have aided in the transmission of ra ilway 
messages successfully. The Ame r ican 
Radio Relay League has appointed a com
mittee to work oul detai ls. The league co
operated with the Pennsylvania System 
!x-t ween the Atlantic Seaboard and the 
1<Iiss issippi River recent ly in an emergency 
test, to the gratification of the General 
Superintendent of Telegraph. Other rai l· 
way systems have declared their desire to 
establish such an amateur radio auxiliary 
system in anticipation of a failu re of their 
wi re communications or the need fo r addi
tional terminal and receiving stations along 
their rights of way. 

18,000 Amateurs Help 
The activities of between seventetn and 

eighteen thousand licensed amateurs, all 
owning listed transmission stat ions and all 
code operators, are only one phase of the 
general scheme of linking radio n~tiona lly. 
Most of the telegraph and telephone sys
tems of the country are willing to co" 
operate, if the need arises, but some of 
them declare tbat interruptions in their 
established lines of communications are so 
infrequent that the necessity of using 
radio as an auxiliary is not needed. 

Co.operation of all interests i ~ reported 

--, 
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Figllre 5. Another method of obloilling C battery voltagc witfloll t opcnill /: (J.IIY 

comU':ctiOlis on the battery IUlit. This sct of COll7lcctiolls is used. olily whcl/ IIlc 
negative n is unmccted to tile II cg(J.tivc ,J battcry. 

from $callie, Kew York. ,\ tlanta, and 
Daltimo~ sUjX.rvisors. where district emer
gency organ izations are being formed. 
The Associated Press and the United 
Press have expressed considerable interest 
through their desires to supply newspaper 
clients with current news when regular 
Jines of distribution fail. Details of a 
general national plan. wi th special local 
provisions, afe heing developed by the 
ladio section of the Commerce Depart. 
ment at Washington. 

The Radio Section of the Department 
of Commerce and its nine dist rict super
visors, stat ioned in Boston. New York, 
Baltimore, Atlanta, New Orleans. 5.:J n 
Francisco, Seatt le, Detroit and Chicago, 
are attempting to co-ordinate the various 
elements of the proposeO national radio 
net. The Post Office, Agricultural Depart~ 
ment, and the Army and Navy are also 
interested. Not long ago, the chief supe r· 
visor of radio sent communications to all 
fIeld supervisors di rect ing them to make a 
survey of radio facilities in their districts. 
ascertaining the possibilities of hooking 
up all stat ions in an emergency, and the 
attitude of the business, railway, com~ 
munication and other interests. 

Replies receiveO fr om practically every 
district show that the amateurs, manufac
turers, broadcasters, railways, newspapers. 
civic interests, and even the tdegraph and 
telephone companies are ready to co-oper· 
ate. !Iobny of them are anxious to test 
the proposed plan in an effort to establish 
a reliable secondary or emergency com
munication system. 

Given Wave Lengths 
The Commerce Del>artment has author

ized both amateurs and broadcasters to 
transmit on assigned wave . len~ths in 
emergencies, under the direction of their 
district supervisors. 1t is even suggested 
that licenses of stat ions where operators 
are on duty specify that the transmitter 
must be held in readiness to serve the 
community or other interests in the event 
of public need. 

Supervisor Deane of the Ninth District, 
with offices in Chicago, has probably pro
gressed further in his distr ict than ally other 
supervisor. !-Ie has not only secured the 
co-operation of p ractically a!.1 radio sta· 
tions throughout the middle west, but has 
had several practical demonstrations. in
dicating the aid of such a \·oluntary radio 
service. Recently he called a conference 
on the subjed, at which repre~entatives of 
all br:mches of the art and induslry ..... ere 
present. He reports that amateurs stand 
ready to handle two· ..... ay communi(3tion 
for rnilw3ys; broadcasters volunteered to 
~e r\'C as point -to-point st3tion.s usill~ CW, 
co·operati llg with amateurs for delivery of 
messages. It was suggested that preS5 dis
patches be handled by voice fo r localities 
not lined u]) for code point-to-point trans
mission. 

Secretary Hoover is said to have ob
taincd the hearty co-ope ration of Prcsi
dent Coolidge in lining up the radio fa ns 
for lhe common I;ood. 
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Nations of World Gradually 
\Yashinglon, D. c.-General interest in 

radio, especially in broadcasting, has not 
on1r developed in tbis country, but it s 
popubrity has circumn3vigated the globe 
from west to east, and is now going over 
the top and boltom. Recent reports in
dicate that this means of universal and 
rapid communic:llion bas reached the 
northern and southern extremities of the 
world. 

Literally radio now reaches fro m 
" Grrenland's icy mountains to India 's 
coral st rands," and even to the southern 
tips of Africa and South America. 

Denmark is installing four t ransmit
ting stations in Greenland to communi
cate with Iceland and the main land of 
Europe; the Radio Club of Bengal, a t 
Cakuna, India, is licensed to broadcast, 
and has installed a powerful receiving sta
t ion which brings in London broadcasts, 

Publicity and advertising in Chile have 
increased radio interest and nightly pro
grams are sent out fo r urban and rural 
residents; while in Sout h Africa arrange
ments for the broadcasting of music, in
structions, etc., arc planned for the na
tives by stat ions in Durban, Johannes
burg, and Cape Town. 

Unknown in S icily 
Radio, however, is still unknown in 

some countri ~:s, such as Sicily, ha rely in 
troduced in Port ugal, and slow to develop 
ill Japan, despite the fact th:l.t this nov
elty-loving race seized upon the phono
graph and camera wit h great interest. In 
other lands it is prohibited, in J amaica, 
fo r insta nce. Operations arc comrolled 
by the governments in England, Germany, 
Denmark, Spain and Lithuania. In some 
countries foreign interests are st riving to 
secure a monopoly, according to consular 
n,ports received by the Department of 
CommerCt'. 

Although practically every American 
from the age of seven to ni nety-seven 
knows considerable about radio, there are 
still countries whose cit izens do not know 
what the word "listening- in" means, and 
few of them have ever tuned in a set. In 
Sicily, for example, the term " radio" 
usually means a new kind of talking ma
chine, although perhaps there are a few 
who know it refers to win-less telephone, 
the ust' of which is forbidden by the 
gO\'l'rnment. 

Out of a popUlation approachi ng 2,-
000,000 citizens, the consul found only 
three of thost' interviewed who knew 

Editor Leaves for 
Europe to Make 

Radio Survey 
Frederick A. Smith, editor of 

RADIO AGE, left for an extended 
trip to Europe early last month to 
make a survey of radio conditions 
and prospec ts abroad. 

During a two months' s tay in all 
the important countries of Europe, 
Mr. Smith will send exclusive dis
patches ",hieh will be published in 
RADI O AGE. These will give inti
mate ins ights into tondit!ons as 
they attually ex.ist "over there," as 
well as the real nature of the future 
of radio broadtasting and reception 
in principal European tountries. 

Mr. Smith is a former war cor· 
respondent and is therefore familiar 
with the countries through which 
he is traveling and observin$: for 
RADIO AGE. His stories wLIL be 
illustrated by pictures taken by 
himself. 

The prindpal countries to be 
visited by Mr. Smith will be the 
British Isles, France, Belgium, 
Holland, Germany, Switzerland, 
Czecho Slovakia, Italy and a few 
others. 

" Many American radio fans arc 
now receiving European broad· 
casts regularly," Mr. Smith said 
before his departure. " Communica
tion between the two continents is 
becoming easier every day. 

"B ecause of perfected radio sets 
and the consequent development of 
international radio communication, 
Eurotle will be made more of it 

neighbor to America. Therefore 
interest in what Europe is doing in 
the line of radio activitics will be 
stimulated and the fans of both 
continents united in it doser bond 
of common interest. W hat onc 
group is doing will soon be of 
utmost importance to the other 
group across the sea." 

With the idea of creating a 
department of international interest, 
RADIO AGE in this issue begins 
a department known as " Radio in 
Other Lands." Items concerning 
radio development abroad, includ
inff Mr. Smith's dispatches, will be 
prmted in this section. Corre
spondcnce is invited from home fans 
as well as those in other countries. 

The Maga:/:ue of the Hour 

mnds 

Adopting Radio 
what he wanted whell he askt'd for tubes 
for a radio set. In the nortb of italy, 
there are s.lid to be a few hundred re
ceiving sets which receive Eiffel Tower 
broadcasts, and probably Berlin, Brussels 
and London. The Italian government is 
known to have issued only four permits 
fo r broadcast receivers in Palerma, and it 
i ~ doubted if morc are author ized. 

Radio Rare in Portugal 
A few months ago, radio was scarcely 

heard of in Portugal. There was a com
plete lack of interest even when the 
papers reported t hat London was broad
casti ng and that America had been heard 
There seemed to be a disprn; ition to frown 
on such things as copper wires stretched 
from house tops through the medium of 
which far distant \'oices and !>ounds of 
gay music were mysteriously conjured 
into reality. One day a local shop im
I>orted a three-tube set fro m France and 
exhibited it in a window. 

The public inferred that the "tbing to 
do" was to install a radio outfit. The 
machine was promptly marked "Sold," 
and evcr since a dozen or more people 
have been before the window. Lisbon 
woke up to the possibili ties of listening
in. Shortly after an evening paper de
\'oled a column to the possibilities of 
catc hing foreign p rograms, the heading 
~tating in large type: 

" Here in Lisbon, we can dance to the 
sound of jazl! mu~ ic being played in Lon
dOll." 

Popularity grew by such leaps and 
Uounds, t hat the "Radio Academia de 
Portugal" was founded in Lisbon. This 
is an amateur organization composed of 
some forty members. The instrument 
now operated by this club has two head
pieces and Olle loud speaker which so far 
whispers rat her than speaks. 

Opening Up in Spain 
In Barcelona, Spain, a movement to 

dcvelop the radio telephone has sla rted, 
whic h may mean the opening of the mar
ket fo r apparatus to all coun tries. An 
aS$ociat ion of radio dealers seeks to ob
tain a ~o\'eO\ment concession to broad
cast, which rna)" be granted, as restric
tions are decreasing and tbe Marconi 
Company is becoming interested. During 
the great war wireless opera tion was pro
hibited in Spain, and e\'en after peace 
was established offenders were sometimes 
arrested. 
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Recently, however, a proposal to estab
lish wireless stations wi thout government 
permission or regulations was suggested ; 
or the alternative, that government con
cessions be made to operators. There arc 
today about 1.000 receiving sets in Spain. 
This shows a fair in terest. 

Regula r broadcasting is expected to 
commence in Austria on J uly 1, 1924, a 
concession for the l)Urpose having been 
granted to a group composed of ballks 
and electrical firms. The Post and Tele
graph Administration will soon issue radio 
regulat ions on the basis of the new con
tract. 

Marking the inauguraUon of radio 
3ctivities in the Canton of Zurich, the 
first broadcasting station was put into 
operation on June 1. This statioll is be
ing e rected by the Swiss Radio Associa
t ion , the transmitt ing apparatus being 
mainly of American manufacture. 

Rad io for Military U se 
Two state-col1t rolled radio stat ions arc 

in operation in Lithuania, one located at 
Kovno, and used exclusively for military 
purposes, and the other at Memel, oper
ated for both mil itary and private com 
munication. Preparations for broadcast
ing of concerts arc being made under the 
supervision of the Ministry of Communi
cations, equipment having been purchased 
in Prance. A bill to regulate the use of 
radio apparatus in Lithuania has been 
placed before the Parliament. 

The Net herlands I ndies govemment 
il:tends to e rect two lIew wire!e~s st ations 
in Sumatra, olle of which will be located 
at BongkaJis, a free port and 1 ransf cr 
point for that section of Sumatra. The 
e rection will probably begin in July, and 
upon its completion lhe installation of a 
station at lldawan will be undertaken and 
should be in OJ)Cration some t ime during 
the fa ll of this year. 

A recent German decree, regulating 
wireless communication, stipulates among 
ot her things t hat the erect ion and maill
tenance of wireless sending and receiving 
apparatus for com munication in any form 
may only be carried on with the perm is
sion of the National T elegraph Adm inis
tration. 

Austria Wakes Up 
The demonstrations of broadcasting 

by the Technological Trade l\Iuseum have 
made radio very popular in Austr ia, As
sistant Trade Commissioner F. M. Zwickel 
reports to the Department of Commerce. 
In view of the great ('conomic and social 
importance of broadcasting, which has 
created a new industry in Austria, a per
manent service has been undertaken by 
the Oesterreichische Radio-Verkehrs-Ak
tiengesellsc haft. At present this com
pany cooperates with the Austrian Postal 
authori ties in the matter of transmission. 

Th e .Maga::illc of the /IOllr 29 

I t is proposed to use the radio inst all a
tion on the building of the War l\linistry 
for the first broadcast ing station. Ex
periments have already been made wiLh 
a normal sending llower of one kilowatt. 
Different wave lengths will be used; on 
March 25 broadcasting took place for the 
flrst time and on a 1200 meter waY<' 
length. On Easter another trial took 
place, and regular broadcasting is 10 Ix< 
started on J uly 1. 

I t is planned to broadcast general pro
grams comprising musical performal1ces, 
lectures, fairy tales for children, weather, 
market and exchange reports. Econo mic 
data, intended for a small clientele, will 
consist of foreign prices of comm odit ies 
and stocks, tariff ra tes, freight rates, and 
other important economic reports. These 
reports will be given in code, which wi!! 
be changed every week so as to :woid 
li ste~l i ng in by those not entit led to the 
servIce. 

The tax for a radio set will be 10 gold 
crowns collected by the federa l post
ofilces. T o cover the expenses of the 
broadcasting station, ever)' owner of a 
radio set will have to pay a yearly fee 
of possibly SO gold crowns. T his fee will 
be reduced cOllsiderahly in cases of hos
pitals, associations and schools. Motion 
picture houses and other public places, 
where rad io is used for advertising pur
poses, will pay a higher rate. 

REACH I NG T HE VOTERS T H RO UGH RA DI O 
French candidates for public offices are now using radio ex tensively in their campaigns for election. A candidate has 

entrenched himself in the automobile shown above, and his speech is being broadcast for miles by means of the radio 
microphone attached to the lOp of the car. Quite a c rowd has gathered to witness this novel electioneering method. 



30 RADlO ACEjof Jul y , 1924 Til: .l{llJ!, u:;ille of tlie Uoltr 
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CONGRESS has ad journed w ithout act ill g ei ther 
wayan pending radio legislation. accord ing to 
the news dispatches frolll \\·ash ington. 

Unless a special session is caned, wh ich does 110 t 
seem like ly at thi s time, radio will b(' untouched by 
legal a tta ch m ent s ulltil next year, at least. 

The two mos l im portant measures which were 
shelved by l he adjourulTIent o f the well-meaning but 
unusually del iberative governmental hodi es arc the 
Whi te Bill and the Dill Di lL Th e fir st proposes to 
establish governmenta l control over radio broadcast
ing, reception and perhaps the industry evcnt ually. 
T his bill, wh il e not viciously attacked, did not go 
t hrough because some representatives of the people 
wanted to know just why such a youn g and untried 
industry as radio should su ffer t he bonds of law so 
soon. Accordi ngly, it is unlikel y t hat the White l1iIl 
will ever become a law-so the fans Illay rcsl assured 
they w ill not be hind ered for some time to come ill 
that respect. 

The Dill Bill is more far reaching in its scope . It 
is libera l and fair-minded. Jt asks that the copyrigh t 
la ws be amended so that copyrighted music can be 
broadcast w ithout t he payment of levies to the m usic 
pub li shers. Although th is b ill has been opposed at 
every step I)y huge organizations an d moneyed inter
ests, as well as several prominent music publi shers, 
it was about t o be passed with a fair majority when 
Congress a djourned. 

There is sti ll hope for the Dill Bill, then, and we 
hope t hat when it finally reaches the P resi dent 's 
desk it will represent the resul t o f a fair compromise 
between the broadcasters an d the mu sic ptlbli sllers, 
in t he interests of the fan w ho listens to broadcast 
mu sic a nd hel ps the sale of the pub lished art icle by 
buying the pieces he likes best. 

Govern ment legislation, we believe, appears to Lc 
t he Dil ly means yet suggested which offers any kind 
of a solution to the bitter enmity between the broad
c:,asters anti th e so-ca ll ed music ';trust." 

Radio's recent jum p to prom inence in official cir
cles s uch as Congress is only one ind icat ion of its 
growing importa nce. Big capital im erest s, k g is
lators and publ ic spirited citizens are real izing more 
a11(1 more that radi o w ill som e day control th e des
tinies of our nation; and accordingly they a re Selting' 
out to prevent its too sudden g-rowth to an un wiel dy 
in fl uence. Quick government control, th e legi s lators 
ave~ w ill preven t radio from becoming- a menace 
instead of t he help and pleasure it s hou ld be. 

l n a measure these radio-legislators arc right. 
Someth ing Lllust be done to prevent the air from be
coming a bedlam of tangled wave lengihs, Somet hing 
must be dOlle to prevent t he ethe r from bei l1 g clogged 
with propaganda and useless stuff that wi ll dis
courage interes t in the world's latest miracle. 

If leg islation works along those lilles , it will be 
beneficial. But if it take s a politica l trclld, this coun
try wi ll see a united u prising of righteously aroused 
fans-lovers a nd promoters of the good in rad io. 

The M(lg(l':;ille oj the 110llr 31 

-' ~ • 
R AD IO followers wh o are interested in the prob

able outcome of th e 11I aze of overl apping wave 
lengths which arc 1l0 W exas peratin g- lhe fan w ith the 
sma ll se t will do we ll to read i\ lr. P('arne's articl e on 
sHort wave transmission ami l'eceptioll in this issue 
of RAD10 AGE, Experts in the radio broa dca st field 
are racking their brains daily in an effort to soh'c th e 
proble m of too mallY broa dcast ing st atioll s ;111(1 t heir 
effect on the amateur. who is growing tired of trying 
to tune out the stations he docs no t want to hear. If 
short wave trans mi ssion-or the broadcast ing o f pro
grams ill a wave band below J50 m eters. w ill solve 
the problem , no e!Tor t should be spared by the bi g 
experimental stations to reac.h th is desired state of 
ethereal bliss. H eretofore a wave baml below 1.:'0 
Ill ete rs was considered practicai1y useless; but. now 
experilllC ll ts <Ictua!!y s how that it Illay be the ulti· 
mate salvation of an overwork cd broadcast system. 
All of wh ich goes to s how that radio is only begin
ning to un cover it s surprises. 

I s T HE SU:'I'IMER radio bugaboo finally being 
ove rcome? Jtlooks like it. Radio m:llll1facturt'rs , 

broadcasters and even the fans them selves held their 
breaths during the first warm days of J lllle, in fear
fu l ant icipation of w hat was boing' to happen to radio 
receptio n when the weat her started to perform it s 
scasona l antics. T he radio leg ion remcmbered with 
a s igh that the few summc rs rad io has seen have b('cn 
1110re or less un s uccessfu l and the objec t of much 
harsh crit icism. Bnt they are beginnin g to realize 
that the radio bu gaboo of fonner years was pri'11ci 
pallya state of mind and tile res nlt of overh calelltalk 
by those who didn 't know how rad io coul d be ad
justed to su it t he seasons. Stronger broadcast ing 
st:lt ions, better sets and n:ore techn ica l infOflnatio l1 
in the minds of the set use rs are making thi s a real 
'Ra d io Su m mer ali(I a pleasant one ,at t hat. with a 
surprising lack of such hugbears a s sta tic. weak 
broad cas t ing ami the ch ildish fear of lig htnin g. Let's 
get together a ud end the s UlI1 mer in a blaze of radio 
sl1ccess! 

O"==='C~O"===l a 

W H AT wo nde rs radio has wronght! T he thrill 
t hat acco mpal1 ied the fir s t trans mission of a 

telegraph message sh rinks into hi s tor ic hack gTOlIBtI 
whe n we think of how t he del iberations of a huge 
president ia l nominatin g convent ion were sellt to a 
waiting world over the ether. The b roadcast in g" of 
the Republican and Dcmocratic nalional cOHve lltio lls 
la st month mark s a d ecilled s tep forw:lf(! in t he ra(lio 
world . These evenl s show that (here wi ll be no ex
cu se in the fu ture for igno ra nce 0 11 Ill(' part of the 
masses, and that no great happening need be miss ed 
just becanse a person ca n't atlenti in pe rsOll. The 
United States is being' boun,l int o Ol1e u11ited a nd 
pa t riot ic mind by the Hlagic voice of. Ratiio. 
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The material appearing under the title "Pichlps alUi !lookups by a liT Readers" 
i lt R ADIO AGE, i s cOlll r ibll lcJ by our- rcaders. It is a depart ment wl/ueill aliT 
Tcaders C::Cc!W/lgc 'Uiews all 'OOri01l5 , i rCllils Gild /fw cons/Tlle/io ll and opera/ joll 
thereof. .I1uII), limes OM rroders disagree a ll tcelll/ieal pohlts, alld it SllOllld be III/der. 
stood thaI R ADIO .ICE is ,wl respo/lsible Jar the views preselilcd hereill by (,OII~ 
tributors, bill pllblislles the (elters olld drowillgs merely as a meal/s oj permittillg 
the fe llS to kl/ (ra> w hat the al iter fe llow is do ing and lltil/ killg. 

BACK in the :\'iay Pickups Pages. 
we printed a good·natured letter 
containing what Earl Fetty of 

Tckmah, Nebr. , thought was a correcUon 
and contes ted one of the stations listed by 
Curtis Springer and Kenneth Fischer of 
Ind ianapolis, Ind. Now we appreciate th is 
spiri t of watchfulness of our readers and 
it is our sincere desire to have fellows 
keep their eyes open fo r errors in our 
pages and re!)ort them, 

H owever, Mr. Fetty WIlS in error, and 
we have no less than fiftern letters of 
various nature from scathing to gentle 
correc tions telling us that our Pickups 
Pages are the "stuff" and not to let any
one tell us difierent. By that , we don't 
mean to crit icize Mr. Fetty's correc tion
by all means NO. We thank him for his 
watchfu lness, and hope the other Dr s 
will keep alert likewbe so that no one 
puts anything over on our section: 

Some time ago lhe editor of RA DIO 
ACE Ilsked us how we could print all 
these li ~ts wi thout some kind of proof as 
to their authenticity and correctness. Our 
reply was t.hat all of the radio fans are 
~t r i ct1y honest when it comes to asserting 
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D. F. How~ 

DIAL TWISTERS 
Na",,, Add . ess Ci...,,,, . 

H ilmar T. Boehm. . . . . 'l6 F ihy_ fi u . SI' '''' '. Milw,."I<"" Wis .• . . ..... . . ... . .•. •.... .. . Greb.-
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W . S. Str lnlall . .. .... . . . . .. Alblon . C,.~il. ... ...... . . .. . . ..... .. .. . .... .. . .. . . .. .... . ... CrooJey XJ 
h ";n B Q . Maler ....... . . . .. T .. ry. ~wn, N. y . ...... . . . ..... . ..... .. . ..... .. ..... . .. .. .. .. . ... BIO<>P<>r 

themselves on pa]lCr. and while they may 
exaggerate when they are verbally giving 
some story of a long distance reception, 
they always arc very care ful about con· 
victing t.hemselves as prevaricators when 
it comes to putt ing ally such stories down 
on paper .. The edito r was a little skeptical 
as to our theory- hut this proves quite 
clincJusively that no fan attempting to 
enter the Dial T wisters columns wi!! in· 
tentionally submit things that arc not 
t rue, and clinch the whole business by 
putting his name to it. 

We print Mr. Fetty's endeavor to get 

~ 
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himsel f out of the "mess," as he terms 
it , just to show you what good sports we 
have among our reading clientele: 

RADIO AGE, 
Gellt lemen: 

I am in receipt of a letter f rom 
A. E. Fischer in reply to my letter 
to you, published in your IHay issue, 
in which J stated that station K FSG 
was not aut hentic. 

He informs me that it is operated 
by Aimee Semple McPherson, of 
Echo Park, Los Angeles, Cal ifornia, 
on 278 meters with 750 watts. 

r\ow J got myself in wrong depend. 
ing on you, and l'm passing the buck. 
H ow come it isn' t listed ill your 
broadcast list? Por the Luvvamike, 
square }'ou antI me both at the 
ea rliest pos~ ible date. 

Yours respectfully, 
EARLE FETTY. 

Tekamah, Nebr. 

So now we have a bakeli te crepe on our 
hands, and about the on ly excuse we can 
gh'e is that in spite of the facl that we 
maintain a sllCcial Washington News Ser
vice for the purpose of lett ing us know 
of changes in stat ion calls and new 
licenses, the Department of Commerce 
pu ts one over on us once in a while by 
sneaking out a c::ll or two that never 
comes to our not icc. Now this happens 
to be one of them, and in such in· 
stances, we have to rely upon the interest 
of our reader ' friends to point out errors 
in the broadcasting lists. OUf Editor even 
offe rs a fr ee copy of RADIO AG E for 
every error reported. If you can fi nd 
enough errors, you can get a year of 
R AD IO AGE free. 

Figll re 1. A dil/gra m of Ille detector circuit devised by K elll/eth Glass, 11Sillg t he 
Reillart:; A I/dio i<egellcrator prillciple. 

The Pickups Editor wants to thank all 
those concerned, and all those who were 
kind enough to drop a card with 'the nota· 
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Stations heard Monday, Mareh 31 
KOKA, WBZ, WI),\!'!. 1(GO ... WN AC, 

wAnL, \\'EA"" w oe. WW I. K\lV, woo, 
WE,\F, WCAf',. wJ Z. WO}/., rl'C,," 
CFI..:I'. WGY, \vll IlK, WBB~~ Wf'A II , 
WT,\S, WKllk, WH II R, wGt<, WI.W, 
was. WIl.C. WS II , WI I :-I, well o. 
WI',\I-I, KSO, wcx. WFAA. W C,\E, 
WUA\" W IMF, W il liG, Wil li I', WJ ,\S, 
w,\Tr, WO,\\\', WIIAf'. WBAlI, KFO!', 
KFKX, WRAX, K FI, KIIJ. 

Semi-daylight recep! ion of KGO 
both t imes VER1FI ED. Also K FI 
and three stat ions from Texas. 1 
have also verifIed receplion of KHJ . 

33 

Does thal make him a Dial Twister? 
It sure does. We thank him for the re
pvrt , and print his di:tgram showillg the 
connect ions of the detector circuit ( regen
erator bugs, please nOlice) in Figure I. 

~~Ir 
~~I 'II' I' II' III'",,-r-------' 

Now herewith we preSl:nt the sugges
tions and results of another fan's experi
menting with the same circuit. He uses 
a circuit more like the or;ginal, and gets 
good result s as well. ---= 6"4::IwVo 45" Lovtr 

7 

!igllre 2. An exact reproduclioll of tile sketch wbmitted by Clarence G UIIIIOII 0 / 

Baitlmore, Md., WilD gets reSlllts wilh the Rei/ulft: II lIdio Regel/eratar hooked liP liS 
shown. Tllis circuit flSes the stmldard Reillort~ coil. 

RAD10 AGE, 
Gentlemen : 

Referring back to tht Reina rtz 
Audio Regelll.' rator, described by 
Felix Anderson in the! Fcbruary, 192-1, 
issue, 1 would like to make a few sug
gest ions: 

tion, and hopes that this same warm in
terest in the Pickups Pages will continue. 

-The Pickups Editor. 

Last month we promised to print the 
letters . which contained the suggestions 
and reports submitted by two of our 
reader friends who have built the Rein
a rt;': Audio Regenerator. Kenneth Glass 
has devised a way of making a one 1 ube 
regenerator and descr ibes his results in 
tbe following: 

RADIO AGE, 
Genllemen: 

] have read with interest your one 
night reception records published in 
the several numbers of RADlO AGE. 
1 tried several times to see how many 
stations 1 could get one night, and 
found that Monday night seems to be 
when most of the stations in the East 
arc on the air. I am enclosing my 
two best records of fifty stations each 
received on the nights of t.-Ionday, 
March 17th, and .\\'[onday, March 
3 1sl. ] hope you will see fi t to pub
lish these, as I have noticed that most 
of your Dial Twisters ar~ located in 
the Central Stat es which I believe 
gives them a bell er chance for a 
record. 

I have :t one tube Reinnru Audio 
Regenerator. To this I have alidetl a 
regular t\\"o stage audio frC{IUell(Y 
nmplif,l.'r. Both of lhese records w<.: re 
made on two tubes. 1 am endosing 
the diagmm of my detector circuit. 
and I hope that these records arC' 
good enough to get me in the D. T. 
colum n. 

Yours sincerel)" 
KEN N ETH GLASS. 

144 S. Mt. VenlOn Ave., 
Uniontown, i'a. 

The following list is the record of sta
tions heard by Mr. Glass on the Regen
erator in 5 hours and 20 minutes of listen
ing, Mr. Glass explaining that he st opped 
:It 11 :15 P . M. on account of st a tic. 

Kenneth Glass 
144 South Mt. Vernon Avenue 

Uniontown, Pa. 
Stations heard Monday, March 17 
WCAU. wnz KGO, KOK/1 WRe" 

WCAE, W~t /1Q: WG\", W"'AI..:: Willi : 
SII RM. WII1", WOR. WAUL. W) ,\K, 
WDAR. WC,\ P , CPCP, \\"OA''", \\I\\IJ, 
WII ,\N, WPAII, \\Il'\S, \\I AA~t.,. WE,\,"" 
W~;AF, CFC,~, C~·CR,.WOO. K~O . W SII. 
WOS WUAv, KOv, WI' I, WFAA. 
WSAI, WlIAZ, \vex, WB UG, WM C', 

l~~fti3: ~vJk~x~' K\~0}~' \~':'l.t..;~, WIIIIF , 

(1) For higher waves 400 to 600 
meters, shunt coil of coupler wilh a 
23 plate condellser. 

(2) A standard spider web (oil can 
be used as is indica ted on Ihe accom 
panying diagram ( Fi gu re 2). Shunt 
the coil with a .0005 I:Ondenser. A 
grid leak and condenser of .00025 

A WORD TO OUR NEW READERS 
Regarding Technical Information Service 

T o THOSE re;ul ers who fonn erly werc accustomcll to refer to the St"rr 
of RADIO TOPICS for answers ' lo radio problems, the technical s ta ff 
of RADIO AG E extends its wclcol11 (, :\11<1 assurance Ihal quest ions sub

mitted hy th em will be accorded the same accurate anu generous anCll lion 
that has beel) given to our re ;:,'Ular clien tele in the past. 

T echnical Information sen'icc is rendered by Ftlix Anderson, Associate 
T echnica l Edi tor, un<J cr the ,su pervision of Frank D. Pearn<', T echnical 
Edi tor, in the most accurate and spec(!y way poss ible. Our new readers lIIay 
feci sure tha t their prob lems wil! be acconled personal au culiOIl sllch as is 
not £ound c1scwhcTl'. 

III order to assu re a smoothly runnin g" system, i\ h:ls bee n found nccess
ary to refill ire tht cO-Qpcration of t ht· individuals using tl';$ scrvice; aud to 
ins trnc t our new readers in th!' correc t manner to avai l themselves of this 
service, w{' rcprint the following notice from our :\Iay, \92·1, issue: 

II) Rei"" .. w,;';nl:, i, i . " G"oo<I ""liey 10 look through ,h~ eomeihl 3rlirk. whkh have 
al,pe~r~d in RAnlO ACE ror Ih .. I>as, YUT. "h·~h have h~e" TtP"n,.,! in " loqr" heavi ly 
I,o~nd <<li , ;ol\ <allo,1 Ihe R,\1) IO J\G[,; ,\"'1\U,\L. 10 <O il bee ob,,,, ,,«1 Iro,,, .h" CI",ul.1110n 
, Lep~""'e'" po • • " a ;d I", $1.00. 

(2) 1Io "0' nsk ,, ~ III """'1''''. ~d"Hll s«t pmdU<I . . I"(o.n,,,,;,,,, " I ,Ius " all"" . hm,)d ht 
oblain~, l iTo", ,h . ",anuiat'u, ... ",,,I " " . Iro", RADIO AGE. 

(J) I "'n', OXP<<" , I,. 'r~d ",ica ! Om"r '0 ,1."0'. i, •• ",ire effo". '0 yon' '1"""0'" I;y 
asking a ~r<at "'''''her 01 th.",. Wr; ' e Oil ,h. ~" "j.tt yoo, "'. I,,,. ~I.,I about . 

I~' I nfQ1"n'~tio .. tCquicinG" , 10' 01 work ~ho"ld lo~ oh, .,;".,1 lro',. o" .. h ",,,t<~o .U ('~t1 h~ 
h;r~d 10 carry ou' sJKci~! a ",J ;",!ividu~ ! e"vc";m~I\I" Give 'he ot1'~r fellow ~ d,a"ce by 
",.11",,1C you, <('(lltO'" ('o"to;" j"<1 wh." yo" n ... "I. 

IS) I'u . (, ,,('M io,,! in ,h~ 101l0w;" 11 10rn1. 

II _ II " t.'ndard ""~;"ru .;7.", <""dop<. OtC
I11U ~ "0",11<'" ,,,,,I ~", I. e~ .. " "'"s\ b~ . ndosed. 
A S\.lmp ~!a"c will nol ge. YOU n\, ~ " 'w~ ' . 

II- Wri'~ wi,h ,ypcwri'c . or ink , ,,,"1 on 
O"~ ~ ,d~ 01 the ""1"" o"ty. If t>Ohilole, u.., ., 
ty pewriter. 

G-Ouw ym.r .. H~~m"'. i" I,endl 0" . hcots 
.«:p.'r~1< I.om you. '1u.";0115. ahd ,h.", care_ 
1,,111'. ~",l 1".Ie" a ll <(>rr .. o" n."I,,"<" tOI\'~'h~L 
f.','il".~ ' 0 ,10 .0 111i l;l" r~," 1t in th 10 .. 01 
0"001 'he P3W'" 01 you, lo"e, a, ., ,Ijal:f~n' 
",hell .h. moil i~ ...,.,cd. 1'.11 }"OU' n.'nle ~11" 
.' d,I .... ., 011 e"oh .hee'. 

O-Wril< o.<lers for hack """, r.~r •. ~U!O. 
'enp,io". ",,,I ,h A",NUA L 0" .~pa, a\c 
.1u:~u. IJo no' m;x II", •• 110 t""", .. wi,h y~"T 
""c,,"'''s. Tho se o"le .. "''' '' b. kepI ~" file 
01" .h. hU . lIlrs. dO llarl"''''', ~nd e~"no, ]x, 
.... fcrtC,1 '0 ' ho Ted",;r.,! Office. 

E-Kce!, .\ C1lPY 01 you. l .. u~. an,) d;" gr., ,,, 
0" h~ll'l "" ,h.1I w~ pall reler ~Oll ' 0 ,h .. ,,,. 

F'- ",Id.n. "ll r"""e." I". inl,mlla'''''' on 
kch",ea l 'tu" , ;oo,s '0 IL\OIO lI,a·;. I"", 
"«h,,;cn l O H",ee. SOO N. 1I •• rrl.o. I1 S'H'~ ', 
("hk~lto, Ill,,,o;o. 

IMPORTANT-LeiterS n<>I. ""'"plylnc with the Io>eroinr n:queolS will not be answet('d. 
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)IF wilh a P:\IGL should be used. 
(3) UV201A and UV199 lubcs arc 

good in this circuit. Do not use soft 
LubeS. The nearer the plate voltage 
is La normal the better. If UVZ01A's 
arc used. SCI the detector at 36, and 
the amplifier 45. 

1 have been running !{'sls with this 
hookup, and I find it satisfactory. 
\'cry good for di~tance. sharp lu ning 
(if good condensers are used) and 
I'ulume enough on 1,000 mile recep
tions to remove headphones from 
head and stil l hear concert piainly. 

The minor detai ls of this circuit 
arc few and one owning a Reinartz 
can easily make the changes. For 
beginners, 1 strongly recommend the 
coupler as specified in RADIO AGE 
of February as the tuning unit. 

This is a summary of a few months 
of work wilh the old circuit, and with 
the neccssary amplificlltion, it should 
equal :1 supcr-het. 

Very truly yours, 
CLAREl\TE H. GA:\"KOX. 

li31 Ensor Street, Galtimore, Md. 

The Wizard Fans will probably wel
come th is leiter conta ining suggestions 
with reference to the Wi~ard circuit de
scribed in the April, IQ24, issue by J. B. 
Rathbun. One of our reader~ contributes 
the following; 

• 

RADIO AGE, 
Gent lemen; 

I have been experimenting with the 
Rathbun " Wizard $10 Receiver," the 
hookup of which was published in 
RADIO AGE for Apri\' I have de
vised a hookup for adding a two
stage amplifier. 

1 find this receiver very selective 
and if a "ariometcr of a good make 
is inserted at the point marked X on 
diagram almost unbelievable am!,li
[Ication may be obtained. 

The tuning is accomplished with 
the variable condenser, variometer 
~nd the detector rheosta t, and, by 
the way, this is an extremely critical 

unit of this sd. It should have a 
goo<! variable grid leak of from I to 
10 megohms. 

A word about the coil for those 
who do not ~a\"e this magazine. H 
was wound on :1 bakelite form, 3}1; 
inches in diameter and 3 inches long, 
using Ko. t8 S. C. wire, with 22 
turns on the primary, leave a space 
of one-half inch and wind the sec
ondary wit h the same size wire and 
IN TH E SA:\IE DIRECTlO~ AS 
TilE PR I i\IARY. (This is , 'cry im
portant.) Put 60 turns on the. 
secondary. 

After being wound the coil is 
mounted directly on the terminals of 
the variable condenser as shown in 
Figure I . 

T his improves tuning, looks and 
also conserves space. 

The whole sct may be mounted on 
a pane! 6;0:2 1 inches. A switch may 
be provided at X for the purpose of 
cutting the variometer out of the cir
cuit when not wanted. 

I have found the amplification 
tremendous with th is set, oftcn work
ing loud speaker on two tubes. 

The audio frequency transformers 
may be of an)' good make and prefer
ably of low ratio. such as 3 or 3~ 
to 1. as this cuts down distortion. 

1 am over 1,800 miles from sta
tion WBZ It Springfield, 1\la55., and 
they havc come in on loud s]>caker, 
using only two tubes, with plenty of 
volume to enable them to be heard 
any-where in a seven-room house. 

This is a neat, well operating sct, 
as well as an econom ical one for the 
average amateur to bui ld and oper
ate, and if one uses COO D materials 
and uses care in building he will be 
grt:atly repaid for the trouble 

Very t ruly your:;, 
D. F. HOWE, 

302 Chestnut Street, Quincy, til. 

Readers who arc using Ihis circuit might 
tryout the suggestions outlined by :\Ir_ 
Howe, and write him of their results. 

Figure J. D. F. [lowe mggests 11Si1lg 0 t!oriomeler ill the plote circuit oj the 
Wi:ord cirellit as showlI wfum oudio amplifica/ioll ;s lIscd. A switch clloblcs the mer 
to throw if or 0111 oj Ihe cirellil 01 will. 

The Mag,a::.illc of lhe IlOlfr 

We feel that the idea is logical. GoOd 
work, i\1r. Howe. 

Back in our October, 1923, issue we 
published a descri!)tion of what is known 
as "Your First Tube Sct." Here it is 
Juty, 1924, and we are still getting lellers 
of interest, records and suggestions with 
reference with this little receiver. Fans 
who write in have learned to call it the 
IT set, and we feel that it probahly did 
more good witb fans who fondly handled 
their flTst vacuum tuhe than any other. 
The supply of October back numbers has 
long since been exhausted, but neverthe
less we still get requests for its descrip
l ion. Incidt:ntally, the description has 
been repr inted in the RADIO l ICE 
,I.VNUAL, and fellows who arc not ac
quainted with it can get the detai ls of 
tbis lillie "kindergarten" receiver, to
gether with forly-flve olher good hookups, 
for $1 from the circu lat ion department. 

Kow we hear from another fan who has 
long been an admirer or the set with the 
fo llowing communication addressed to the 
writer of the article describin;:: the set: 

RADIO AGE, 
Chieas-o, J ll. 
Gentlemen: 

1 was very glad some time ago 10 
be of assistance to a gc-nticman in 
Xashvi lle, Tenn., whom you referred 
to me for advice upon circuits for 
improvised aerials, etc., and have 
thouS-hl some time since of letting 
you know about a stunt I have de· 
ve loped in my experimenting along 
Ultra Audion lines. T he instrument 
is so wonderfu l that I wish you could 
listen over il. 

In your regular " First Tube Set"' 
I wound 0. plain 56 turn spiderweb 
coil on the common black flhre form 
so commonly used, and tapped the 
coil .:very 7 turns. These taps lead 
to common uliions with two sep:1rate 
sets of swit ch point s joined together. 
Aerial lead from primary condenser 
goes to fir st switch c('"ntre, and grid 
lead runs fro m second switch centre. 
Hoth condcnsers arc low loss, and act 
like the fincst vernier condensers I 
ever used. The plate. lead is continu
ous from first switch point of first 
sw itch to outer tap of the. coil then 
on to the plate terminal of socket. 
A .001 fixed condenser for by-pass 
from plate lead to J'lus "A" terminal 
I find best by all means for getting 
distance and giving latitude to the 
di:11s. 

I have heard all over the United 
States with this thillg. loud and clear, 
using 130 foot aerial, W. D. 12 tube, 
Until Edgewater Heach stat ion was 
changed in wave length I could abso
lutely tunc in and out all Chicago sta
tions perfectly without overlap. I 
use':1 wave trap and listen to them 
only when 1 desire to. The new 
Rainbow stat ion is so ncar me that 
I can sec their towers and aerial a 
half mile from my window, but I cnn 
tune them in and out perfectiy wi th
out the trap, and the reception from 
them is something beautiful. There 
are scores of combinations to be had 
with use of the two sets of switches 
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and one can play UIXln them like a 
piano. 

Find circuit drawing herewith. 
alro accept my sincere thanks for 
your most \'aluable contributions to 
the world of radio. 

Yours truly, 
A. J. HAUMGJ\ RDN ER. 

4840 N. Lincoln Strect, Chicago, HI. 

Now wc want to explain thc fi rst part 
of Mr. Baumgardncr's letter by saying 
that we referred a fellow Dial Twister to 
him for some information on antenna: 
which wc happen to know he 'used while 
cngaged as a traveling salesman. lie took 
Cone of these litlle F1' sets with him , and 
used it on various kinds of aerials at thc 
places he stopped wben on the road. 
And Mr. Baumgardner, being a true radio 
bug, gladly furni shed the information. 
His experiments with the FT set as de
scribed in the letter are shown on the 
diagram in Figure 4. Before we go on 
with the rest of the contributions, we want 
to extend to him our cordial thanks, and 
express our wish that if he has any more 
finds that he thinks may be interesting, 
we would be glad to hcar from him. 

RADIO AGE, 
Gentlemen : 

636 Fiily-flrst Street , 
Milwaukee. Wis. 

I purchased your magazine for the 
first t ime last night and I assure you 
that from now on I 'll buy a copy 
every month it is issued. 1 was par
ticutarly intercsted in your c1uh of 
SQUEAL HOUNDS or DIAL 
T WISTERS, so I am subm itting my 
list of stations for a membership ill 
the club. The follow ing stations I 
received in two weeks on my 
GREBE: 

I.:IlK .... , 1\1'(;0. KPIIO. "Fl. KnX. 
KFKB. I\PI\X. I\ I' lZ. KF~f·. K ~·Of'. 
Kr.o. ""IV K !)IJ. KVI\' W .... \W, 
w ,\n ... , WII,\H, WII ,\('\ WdIlD. W il l.. 
WBT. WII7.. WC,H;. VC,\ I .. WCA I'. 
WC,\S WC.\t!, WCBD. WCK. IVL:X. 
WIMP, WtlAl·. WE ... I'. WE Al! . WI-: ... N. 
W I' I\K. WI','A. WGN. W(;II. WC;,'. 
WII .... WII ,\I\, WIIAI), W!! ,\S. WIrIl Z. 
Wl ill . W I.\O. 1V1,\I,:. WJ .\X. IYJ"'Z, 
WK\'. WLI\f: . WLS WLW WMl\ l. 
W;\I ,\O~ WM ,\\'. W~[t. WN,'C. \\'0"'\. 
wo,\ \"{r. woc. WOO. IVO{!. WOR. WOS. 
WI',\" Wf' AE1. WRC, WS,\I, wsn. 
WT"'~r. WT'\9. WT,\ S, WT,\\'. \Vw ... F-. 
WWJ. 2XO. 2..XII. W",\ I, WII ,\K. KH ~ I . 
CI'CA. CK,\C, C)CE. 

You rs truly. 
IlI LMAR T . BOEH i\ I. 

P. S.-Please inform TIlC who has 
the slogan, " In the Heart of La." 

Can anyone tell lUr. Boehm who makes 
use of the slogan he mentions? We 
don't happen to be acquainted with it
but we do know a good list when we 
see it. . 

Some time ago we printed a letter froln 
a Montreal fan. lIe said he wanted com
petition from Montreal- here he is. We 
have se\'eral lellers from fans up there
but space is limited and we can't print all 
of them, unfortunately. 

RADIO AGE, 
Gt;:n tlcmen: 

With re ference to the Pickup Pages 
of you r fine magaT.ine, I see that 
Mr. Winkle is probably the first 
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Fig!,rc 4. Til e FT' liS '(lvis('(/ by Mr. Baumgart/llcr oj Chica go. lie fillds 
lids cirwit very selective, alld extremely se1lsifivc to IOllg dislll/lCa J latiQuJ. 

Reinart? booster to have his name 
inscribed on the Dial T wisters list 
for Montreal. I think tbat Reinartz 
wants somc beating. I submit here
witb a list of siations received 011 a 
single peanut tube, over a period of 
five months, most of them at any 
time they are broadcasting. given fai r 
conditions. 

In Mr. Winkle 's list of stations, I 
notice he has 1I0t reccived direct 
tbose clusivc stations al OUawa. 
Howcver, I must congratulate him on 
receiving KYW at Chicago, on 536 
mel ers. which 1 cannot seem to re
cei\'C in spite of an excellent loca
tion. 

I would like to say ill passing that 
II. I fardman 's article on the Rcin
artz modification W3S very ill terest
ing and would be glad if that gentle
man would, through you, !\If r. Editor, 
gh'e us some more facts on rewind
ing the coil, number of turns, elc. 

I n closing I would like to express 
Illy appreciation Oil ' the works of the 
various cont ributors to the " liCE" 
and lhe clean-cut illustralions th:!.t 
accompany them. 

Having been confined to bed nil 
the winter through ill health, I must 
say that my Reinarl7. has been a 
splendid companion to me during the 
long, drC'..!ry evenings. 

Thanking you fo r taking up so 
mllch space. I shall be curious to sec 
nexl month 's maga?ine, and how 
many stations consti tutes the rccord 
for Montreal. 

Yours faithfu lly. 
W. J. WATER SON. 

Lorain Avenue, Montreal , North, 
Quebec, Canada. 

Calls heard by 
W. J. W ater son 

Montreal, Canada 
KIlKA. WDZ. wc,\ ~. W CA I' WC IlIl, 

Wro ,H'. \\'IlAR, w~:,\t'. \\' }:I. W(;I\. 
\\'G\'. WH ... Z. Wlf'. WJI\It. WJ"'X. 
WJAZ. WilY. IVJ 7.. IVI,IV. WOC, \\'00, 
\\'Olt. WII n. 

It is a pleasure to learn that RADIO 

AGE !!lay have helped you to spend some 
of those lonely hours pleasantly, and feel 
that some of our rcaders might like to 
drop you a fcw lines to compare notes 
and results. We shall be glad to have 
you "\' isit " Ihe departmenl again. 

RADIO AGE, 
Gentlemen: 

Aiter reading the list sent iLl by 
~lr. Winkle. of Bordeau Street, l\'lon
treal, I am sentling minc hoping it 
will int ercst you and other fCaders of 
your ma,t:a?inc which 1 cannot praise 
too much. C\ 'ell though 1 only know 
it for three months. As others say. 
"it cert..1in ly is t he goods." 

I hook as many as ninc stations 
the S3 me e\'~n i ng, and ti S I only ha\'e 
had the set ror a. short while, I think 
twcllly-fi \,c' stat ions is not so oo.d. 
Here's hoping to hcar from other 
Montrealers. 

Truly yours. 
JOSEr H A. RATTE. 

175 L:!.gauchert i('res Strcet, 
i'lIontreal, 1'. Q., CnnaO:!.. 

Calls heard by 
Joseph A. Ratte 

175 Lagauchertieres Sireet 
Montreal, P. Q., Canada 

I\~·KX . W[.5. WGN. WJA?. w tl\f'. 
WLW. \\'~:,\R. \\'W,\O \" I).'\R. \\'1'1, 
WOll, \\'Jz ..... \\· J ,\I<'- we i. WUIIZ. W(;Y. 
\\·GR. d.: \. 7., cn _x. W1I\X. WTI\M . 
1\ [lK ... . CI'Cf . (,K.\C'. CII VC. 

RAD IO AG£, 
Gentlemen: 

Ha\'ing read the May RtlDlO 
ACE and stubbed my loe into the 
Dial Twisters Club. I concluded ',0 
write. Perhaps it will get the. ~ate 
or the waste basket. bUI we should 
try anyt hing once. I-low many of 
the ians will agree with me if 1 say 
that it is very much harder to get 
the Easte rn stations than it is for 
the East 10 get the West? 

I've ,t:ot six tubes in my set. Don't 
think I usc 'em all on the head 
phones. J dOl1 't, Six UV]09, r use 

( COlltilllwd 011 page 44) 
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Getting the Most Out 
of Your Vacuum 

Tubes 
(Coll til/lled. from page 18) 

mica type, and should be purchased only 
when they are marked "tested capacity" 
and not " tested mica" or other mislead. 
ing terms. They shou ld be n rmly sol. 
dered in the circuit, thc condenser being 
as close to the grid post of thc tube 
socket as it possibly can be. Sometimes 
~ockcls arc so const ructed that they can 
be mounted di rectly thercon. 

If a circuit is noisy when all other pre
caUl ions have been taken, it can invariably 
be traced to a poor grid condenser. The 
thing to do is to subst itute it with one 
that is as ncaT perfect as possible. 

Rheostats 
Faulty rheostats or rheostats with ad

j ustments that arc too coarse arc often 
the contributors of noises in sets, espe
cially in detector circuits. The proper 
rheostat to use in a de tC(tor circuit is 
the carbon type, which permits an even 
Hraight flow of increasing or decreasing 
current as the controlling knob is turned. 
Wire rheostats are satisfactory in ampli
fying circuits, and at present there has 
appeared on the market a small cartriuge 
resistance of the proper resistance for the 
popular tubes now on the market to be 
used in conjunction with various battery 
supplies. 

These cart r idge rheostats have no (On
trois. and are inserted into d ips connected 
in the filame nt circuit, and provide au
tomatically the proper resistance. These 
are not recommended for detector ci r
cuit s. however. 

Potentiome ters 
Wire l>Otenliometers, like- rheostats, un

less of good design are apt to innict noises 
upon the ears of the listener. There are 
several types on the market, but the writer 
much prefers the carbon disk or graphite 
sector type to the wire ones. They a rc 
usually furnished in 200 ohm (maximum ) 
and '100 ohm ( maximum ) sizes. The 400 
ohm size is the most sat isfactory for all 
a round purposes. 

"A" and "B" Batteries 
The subject of t\ batteries wilt be dis

cussed in a later article; especially the con
nenions for dry (ells to gh'e longer life 
and more cflkient seTvice. 

B batteries, whelher dry battery tyr~e or 
~torage type, should ha\'(· ]Hovision made 
for taps ~o that the plate potfnt ial of 
the tube may be varied at will. A dif
fere nce of one or two \'olt s often mak£.'s 
all the tliffer£.'nc£.' in the world. 

It is (jui te auvisable to have a volt
meter with a scale reading of from 0 10 
!O \'0It 5 DC handy, and it is very IJesirahJe 
where eight or tt'n tubes are used as on 
a Super- Heterodyne. This meter will cn
able the operator to tell j ust whal each 
and every tube is consuming. and more 
intelligent operation together with cco
Ilomical upkeep in battery consumption is 
po~sible , 

Send for our Radio Map 
Enclose IOc a nd le t us send you 
the B akelite Radio Map. I t lists 
the Cfl l1 lett ers, wave length and 
location of every b roodcasting 
station in the world. AddreS$ 
M a p D epartment. 

BAKELITE 
Condensite 
R/iDf'ofANOL 
... . ~< "."" .. 4 
T ......... b r .. "'" 
......... " "'n P ....! ... . 
",.n.r", ... ~ ...... " 
...... " ..... <4 ~. 

BAKELITE 
CORPORA "ON 

Til /' All.lgnz£lIe of the !-lour 

DeForest 
and Bakelite 

Bakelite is standard insulation on 
a ll DeForest R adiophones - from 
pa nels to transformer covers. The 
effective protection afforded by 
Bakelite is a strong factor in the 
success of these well known radio 
sets. 

Good insulation must have me
chanical strength and rigidity, 
chemical inertness, heat and water 
as well as electrical resistance and, 
last but not least, durability. 
Bakelite possesses a ll these char
acteristics in a very high degree. 

The fact that practically every 
radio manufacturer uses Bakelite 
is an excellent endorsement of its 
value for radio insulation. 

W rite for a copy of 
our Radio Booklet H 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicai;o O ffice: (jJ6 w •• t 22 d 51",." 

THE MATERIAL OF A THOUSAND USES 

Dividend for RCA 
The boaru of directors of thc Radio 

Corporation of America, at their meeting, 
t h y Brd , declared a (] ivi<lend payable on 
all prcfcrfl-d stock of the Radio Corpora
tion to stockholders of record on June 6th. 
The <lividcnd will be 3.0 per cent , being 
I f.'! per cent . respectively, for thc fI rst and 
sccond quarters of 1024. 

ED/TOR'S NOTE- hi Ol/r lIe:rt isme , 
.Ilr. Allderson will tuke liP ill ric/ail the 
I/Je of these various cOIl/rollill/: acces
sories, their relative positiollS ill circllits, 
Mid 'lie JIIbject oj Rrid r e/llm lilies /0-
~ellier wit h some a/her valuable rlata all 
the most effective m ethods to employ ill 
gr ltill}; the very 111051 0111 oj YOllr VlICIIIIIII 
Illbes. 
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o 

TUBES-Conttnu~d . 

TROUBLe (l'fARTS (0·20·22) 
VACUUM TUBE TROUBLES 

o 

(8) TUBE SOCKETS. T he tubo aocket;. ' .. r)" f.equ"ntl}" th~ Cause of " .. ak slsnatf or O])('n circuit •. 
The fact (hat th" filamont !i~hlo UtI dou not ,nean ne~uar~y lhat tilt aock«t is ~rfect. It mal" be th'" th" 
1I;.ld and "tate p.onao a , e not onak;n!! the pro"". I:Ont.aot with the contact .pTings In the aockct .• nd lhlo 
wi!! OIOp tho acdon of lhe tube JUSt aa lu...,ll· a. an Ol)l!n fibment li ne. Cle.n off the tu"," prongo and 
."rlnss. "",apins them to a bTlght outface. and t""n bend up Ihe oprinll:o to insure pro"". contact with 
Ihe pronso, 

Only the hllOhest srade lIOCkets should be U$I'<I. in whIch the i",ulation t. of ha.d rubber. bakellt •• 
por~I~ln or .imib. app.o,·ed IY~. Cheap s",,1.:eU a.e oft~n made of .oft compo.ltion. ,,!tieh a'" "artbl 
conductors. and which may .horl drcuit Ihe feeble .adio freQuencl' currenU. This of cou, ... r~du~s 
the "wac and ~;gnal s t.enij;th of Ih~ .~. 

Where, .. . poulble. connections lhould be .olde.td to the locke t bindinij; post,. Contact must I><
""rfeet at thil point. Cll';I.n Ihe ..,eket ""rf""tlr fto'" dirt. a'.~'" ""neil math. ~tc,. a. Ihue are ",,<t;al 
condu<:\O,$ which will .I\ort cI,cult the ... dlo frequency current, 

(9) ,\D .... PTERS. The ado pte .. u,~d fo' c3' r\·I,,~ d'l' cen lube, in AI"ndard loc kel$ often billo 
make Ihe prooe' conlact with the loc ket. s.:c Ih~1 thel· are olean and tha( all ""n""diona ~r1' tlsht. 
Adapten ",duce thc out""t c'·cn when In load condition. 

(10) DIRTY T UBE BASI':S .• The insulating mate at Ihe bottom of I~ lUbe. ,,"hkh sU""",,rt. the 
lour tube pron; •. mU" "" ""rfecUj· c1eatl and fTn: from I)I!tldl ma.kl. If this I' nol the Cas<: . then I·OU 
Ina}" be ,ea.anabb' ,u,e lha( Ihe radio f"'Qnencl· current Is .!\ort drrulted to same Utent In the ba.." Th~ 

"""ctlce 01 d<"3I ... I" m~rk ln~ their nam<' on the base of tho! tube wilh ~ rubber st3mp CannO\. "'" \1>0 

thoroughll· cond~mned. 

( II ) DETECTOR WILL :-;:OT OSCILL·\TE. Wh~n the de,ector lu"" in a '''generati,·. drcuit "ill 
IIOt o.dUate pro"".ly or jlh·c lhe proper .;ln ll;e ~nd .i~nal . , ,,,ngth . tho! t,ouble may be due to the tube 
h .",f. but it;. Inuch mO'" Illoely lhat It is due 10 ITonblc In Ihe circuit. When;n proper condition. the 'ube 
should ""ueal 0' howl when th~ tube i. lu .. ",d utI ... lhat It burn. ab,,'·e no.tn.:l.1 br!~htne .. ot when tloe 
tlckl .. or plate variomet"T ;. ,urn~d wal' o,."r i"lo th~ position of ,nasi",u", rCilenerntion. Turnlnll lhe 
.heo .. at of the detector abo,·e no.mal l!\Quld fir.t caU.e dlolortlon. and Ihen .hould foUow bl· &hin~ a 
oharp ·'Click·· and I""n howling. 

In the ,uned plale ~.pe. ,he t.ouble mal· be that ther1' i. Dol .ufficlen t Induclan~ in the pbt~ circuit 
due to a dl1eelh·e plate va.iom~ter. In the r ... d.ba<:k type it may 1><: that the tickler Ila. nol a sufficient 
number of lUTn' O. lh~l a .hort ~Iteuit ~d"" In tit., J)lale 0' ticlcler Iin~. A " .. ,,10 battery Of h!gl, ",.i .. ~n~ 
, Il<:oltat will caUse the lrouble. 

(12) TUBE !IOWLS AT ,\LL TIMES. Thi s i. due to the tUM bruklnll; down into f,c"" a« lIlationl 
beau.., of uo:a.t,." retenuatlon 0' too much filament curr~nt. II may k thai the .. .-\. .. b:It"'"I· \·olt.~e 
II tl>O high for l~ tube or Ihat the resl""n"" of the rh_'~II. not oufficient 10 con'rol the current proporly. 

COPYRIGHT lY~~ 
RAD IO ACI': 

CO\IPILED BY 
1. B. RATHBU:-;: Q-20-22 

o 

BATTERies (00·50·1) 
STORAGE BATTERIES 

o 

CEN"E/ti\L I'RIXCIPLES. A. in the ca •• of Ihe primary battery (d ty ""II). lhe e!cments of the 
"or.l~e ",,11 e'm oi .. of two chemically diu lmilar plate.o, cl~c"od.s immersed 111 a Au ld "1""lrol)·,,,, DUring 
Ihe dlocha r,. of the cell ,he ekctrol\ te attack. the plate. and chemic:o.U)" ... d~. the m 10 tl'" 'a"'" d"'mical 
compound, When comDletch· ~u""d . Iher~ Is of COU'S" no electrical difference of pot~nti~l t..,,,.,,.,n thC 
plales and the cell i. laid to b.: eomplete!}· dlscha'a<-d a nd has no lon.:<:. ,he abilill' 10 caus~ the flow of 
CUrtenl. 

Sr \>35sing current from an outside o(lu,cc l"rOUi" Ihe o:lI In tbe r",·",..., d irection 10 th~ flow of 
cUTtent d"';nl:; di""ha,,. . the chemical composillon of Ihe pla'el Is '''''to~ '0 ill o,i;lnal condition and 
a ~ aln i. oa""ble of supp!}~nll cn' .... nl. The p,<>oo" of r~.toring the platel to a co,td i!lon wh~.e a difference 
of pOt~n'ial allain nls .. belween them i. known ao ··cha~ini'· and I. a di .. inctit·e p. o,"",ty of the ",o,-af/C 
0' ·· .""" nd~rl"·· cell. Thi. cha,gl"ll proce •• can be ,epealed a gr1'ai number of time. until the plates are 
finally wasted awal· bl· ,he 10''''' tila, lake place within 1\", ""1I. 

From th~ abow it will be leen Ihat II", .,o.alle battor)" do .. not aC'uai!y OIo. e electricity u elect rlo;tl·. 
but . ;'n" I\· .tor .... the ellC.gy """""d"<l by the char,inll current in the form of btent chemical enerllY. AI 
""",n a. tt", eleetroo;ka a ... connect<"d by an electricnl conducto' . the ~hemkal ruction of II", "tectroly~ 
with th~ :>Iatel boollin •• and this re""tlon (d l""harge) ... . ult. in Ihe liMfation of ~nerl!Y in ' he fo~ of 
clectric!tl·. T he differene<> of clc<:tric:ol potentia! belw~n Ill<: pb~. i. due 10 a differe~ of ~hemical 
potential. and nO now of cur",,,t takes t>laoe without an equ!t·alent change in 'he c hemical na!u.e of the 
platel. 

. WhIle th" ,~ ar1' a great numJ>o,r of combinntlon. pouib!e. the comt""'r1'ial IIOTa&" ~ll conS'$!$ of tWO 
or mo .. C",lIed lead plates imono.""" In a dilut. wlntlon of suIDhu,\C acid In " .. tOT. Thl. 11 hown a. tt", 
··lead.sul"burk oeU·· and i, tn 1Ir1'3t ","\"or becau"" of It. hlgb ,.plta,. and low internal rul",a~. Anoth .. 
comme,clal tl"r"'. not 10 commonll· used. i. the Edloon cell In which an nlkaline electrolyte is usod In com. 
binalion with i.on and n!cloel e.1ectrodu. The '·Qltaie of the Edlsan ""II i. cons iderablY lower than 'he 
load_suIl'hu"c [).II". 

TilE LEAD_SULPHURIC CELL. In it! oImpl~" fo'm the load·sulphu,ic ",,\1 consi .. s of '''·0 Ia"j..,d 
lead pla'CI 0' ··elec"0<1 •• ·· which arc coaled with load sal,s. When fulll· chu&ed. th. positl\"e el""'rode 
c03tiu& or ··acti, .. material"· I.· lead ""toxid~ whl1~ lhe CQ3tinll on th~ nesati, .. lllate i •• ""n8.1· metallic 
lead. Th" posh;'·e plate. when fully ch"r~ed a re chocolate btown in colo •• while the n~gat"·e Dbt .. h"'·e 
the charactNbtic dullllfaY o. oIate colo. of metallk !cad. 

When the ""ll is beinl di.c!targed. the .nl"hurlc add of the electrolyle gradu3lly combines with th~ 
active malerial to form lead .uJ"hate. and ". Ih e diJ<:l'I<1 'ce continue. the ulplluric acid Il,-adually di, -
3pp!aTS from the solu tion to ontH into combination with Ih. lead. \\'h~" fully diochlr8.od. most of the 
add has d!,,,pI>"3.~d lea"inll almost pUl~ ", .. ter behInd. and a. tilt add i. h~avler than Ihe w .. ter the 
lpecl~e Era,·itl· IIradually bUs off a. the cdl a"".ooche. the di""harFd condidon. So closely ,$ the 'l><Cific 
a.a,·ity ... lated to the amount of char",,; n the ""Il thaI "" can U"" a hydrometer to determine the currem 
"m remaining. 
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OetaJoll 
I{JSOO to 7QOOO."feu' 
SOYeanOld_ 
)bke~ A""o.t 
. soo a Montb 

Harold H~tinp of 
Somers. M~. says , 
" T he Dl"Otit on my 
e lectrical I>u s ine .. 
altlOUnlS to $475.00 a 
month. lily SUCCel" i. 
due entirely to your 
iustruction . You make 
your mCn just "'hnt 
you say-Electrical 
Expe-U. ;";0 "H", will 
evcr make a mistake 
" moiling for )<>ur 
O"I\LrSC." 

D!ekel'lOn G e ts 
$7500 a Y ea" 

"I earned SJO a 
week when I Il.:lrtcd 
with rou-$50a week 
when half through 
Y<lur course. Now I 
d~ Uf! a l the rat e 
of snoo a }'car. 
Th:tnk yon a l oon_ 
sand lim", for what 
}"<lU dtd for me. El~-

~~.!:.f, p:lrl~~~~Ot 1!'t 
D ickenon. Warren
town, Va. 

1030.00 aDa,. fo .. 
Schreck 

"u.., my name a. a 
rderenu and depend 
en me M " boone •• 
The bigg",,! tllin g 1 
ever d id wag a nswcr 

rour advertisement. 
am "v".aglng bett~ 

than SSOIl a wonth 
from myown bnsin,," 
now. I used to make 
5 18.00 a "'''''k.'' A. 
Sell . ""k. Ph"""ix, 
Arit. 

Pence E.rnl 
s.ooo.ye .... 

w. E. P ence, Che
lu!;.. W"," h.. saye, 
" Vour <:ou~ put me 
where ! am today. ~Ir. 
Cooke--mald ng 5750 
a month doing aut .... 
mobile electrical ,,"'OTk 
-think of it-$\IOOO 
"l"'M. Detid.,. thaI 
I am my own bo ... 
My wifc ioins rue in 
thlmki n" )'OU for what 
)·ou did fOT us.·' 

&30 to $50 aDa,. 
lor oJ. R. Morgan 

"When I st."uted on 
your cou'""" I w,," a 
ca,penter 's hclve,. 
eMnin; around $5.00 
" d .. y. Now I m3ke 
from SJO to $50a day 
and aru busy a ll the 
lime. Usc thi. letter 
if you w"nt to--I 
$!.and behind i\. " J . 
R. )\.lora:atI ,Delaware, 
Ohio, 

Sp;oreTlmeWOl'k 
Pay.St e_a", 
$Iooa Morath 

"VoW" cour"" h:LI 
Illrcady obtained a 
8ubsl.;>ntinl ,nc",as<: 
in pay fw me .. lid 
made il possible for 
n.e to rn .. ke at le ... t 
$ IOOa month in spa,.., 
ti me wn rl<. Vou c:>n 
$oout thiJ at the weak 
fellow. ,,'100 h .. ven'l 
II13d~ up their mind. 
to do IIOmethin.$ yet." 
Ea. 1 Stewart. Co.n ..... , 
(>lif. 

It's you r own fault if you don' t carn marc. Blame yourself if you 
s tick to your small pay job when I havc made it so easy fo r you to 
earn 53500 to $10,000 a year as nn electrical expert . Elec trical Experts are badly 
needed. Thousa.nds of men must be trained at once. One billion dolla rs a ;r.:ar .s 
being spent for electrical expansion a nd everything is ready but the men . \\11 11 you 
answer the call of this big pay field ? Will you get read y now for the big job J will 
help you gel? The biggest money of your life is waiting fo r you. 

I WiD Train You at Home 
I will t!":lin you just like I trained the six men whose pictures you see here, J U$t 

Hke 1 hav~ tra ined thousands of ot)I<'r mcn--.ordlnary, ~veryday IIOrt nf fclloW5~pul1;nR th~ru OUt nl 
th~ deplt... of ",a. valion "'''gU into job. that pay S l1.00 to SJO.OO a d ay, Elecuicit)' o]fer. }'OU rno,"" 
opl'OrlunWe_bigge, opPOrlUni ti~tb"D any o the r liM and ... ith my "asily learned, .par~ tim~ <:0""'''. 
I can lit you fo r one of the bil:gest jobs in a le« short montt...' time. 

Quick and Easy to Learn 
Don't let any doubt about your being able to do wh."\[ these other men have 

done rob l'OU nf your jUst ~uc<oe.... Pence .. nd Mc';an and Ih.,." other fe!lows d idn't have a thinl: nn 
)'Ou when they sI.;>rted. You can easily dupll c:tle their . UC<Oe ... Al:e. lack nf e xperience or lack ot 
wuca tion mnku no differ""",,. Start j"" t as you are and 1 will guaran tee the r .. ult wjth a sltDe<i 
mone y b3d< a:uarnnlee bond. If \'00 are not 100% "",Ii .fio:<! wit h mr eoun" it WOD'1 "".1 you a cent. 

Free-Electrical Working Outiit and Tools 
I n addition to gidng my students fr~ eml,loyment service and free consultation 

service. 1 give them ,,19(> a complet e "'Orklnj:nutlit, T tu"ncludc. too]s, Ine,,"~ rlnO[ in str umen", matcrial 
.. nd .. rea l electric ruoto ........ the lincst belllnne,,' nutlit evc. tollen tngeth er, Vou do pDClicai wOfk 
ril:ht fmm the st ... t. After Ihe lin t few IC'IIOM it enabl ... l'OU In m,,~e extra money e,..,ry w«k dolno: 
odd cle<:lrical job. in your spare time. S<>me students makc as hio:h a. $21 In $J5 "week III .pve IiIIII' 
work while 1('<I..ninl:. Thi. Gu tfit i. a ll F R E:E:, 

Mail Coupon for FREE BOOK
The Vital Facts of the Electrical Industry 

The coupon below will bring you my big free electrical book-over 100 interest, 
lng pictures. Th~"""] dope abou t }'Our opportunities in ~1""lrklty~poSitive proof that you , too , can 
~"rn $.3500 to $10,000 (l yeM. Send fo r il now. Along with t he book 1 will . end YOU (l""'lUple le...,n, 
a credil check "lIowin~ )'OU a $4S.50 . educt ion, m y guara nt ee bond and particulars of the mos;t won\lerf~l 
pay-raising course in the world, Send the cou pon nn..-hi. very .econd m .. y be Ihe lurmn; pOIDt '" 
}'Our life. Send it while the d esire for a belter job and nlOre mo~y i. upon yo u, to 

L. L. COOKE, Chief Engineer 

Chicago Engineering Works 
rn:PT. 

S2_B 2150 Lawrence Ave" Chicago 
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Tow",,,,,, 
S CJE NTr PI C 

.H"'C< ffEADSET 5i 

COMPANY 
~AI'''RLD'S 

GREATEST 
HEADSET 

VALUE STANDS SQUARELY BACK OF EVERY HEADSET 
Longer Cord (fu ll 5 feet), Stronger Magnets. Higher Resistance, Increase of Sensit ivity. P erfect Tone Mates 

EV E R Y SET TESTED B Y LICENSED RADIO OPERATORS 

Send no money- {9rder on a !l'osto-Card 
THE TOWER MFG. CO. 981' BROOKLINE AVENUE, BOSTON, MASS, 

~(Scien-Cific l~1 
Short Wave T ran sm ission 

(COII/iIl IlCd from page 11) 

expect. Bul this is due to the fact thaI 
tbr hum:m ear is not so sensitive as it 
might be, and one lillIe improvement may 
not appear to make much difference in 
the receplion. 

If we take the trouble to watch all of 
the ])1aces where losses may occur and cor
rect several, or all of them, we shall at 
once nOlice the tlificrellcc in recept ion. 
One of the most important items is the 
res istance of the circuit. 

Ju st where resistance in a sct may occur 
is a Clu<'~tion not very well understood hy 
the l:lyman. First, we often h:l\'e 100 
much re s i ~tance in the different coils used 
M inductances. Then there is the resist
ante offered by poorly constructed COII 

den~ers. U5ually we think that re$istance 
means too great a length of wire which 
has too small :l cross section, but, as a 
rule, while this may be true to some ex
tent, it is more often caused by the male
rial on which the coil is wound, Of in the 
"arn ish which is. used to hold the turns in 

which, while it may be very st iff and hard 
to wind, will give better resuit s than the 
smaller wire haying :l higher resistance. 

For the frequ encies uscd in ordinary 
radio recept ion. the use of st randed con
ductors is of no avai l, :lntl a good heavy 
solid wire is to be preferred. I n select ing 
the proper \'ariable condenser. the builder 
is confrontetl with another problem. It is 
much better to purchase a high priced 
condenser having a very low high fre
quency rcsist:H1ce than to play around 
with one of inferior quality. There are 
several scient ifically const ructed con
densers 0 11 the market at the present lime 
and one should nol he sat isfied with 
merely obtaining one which is supposed to 
h.1ve the right capacity, antl it is earnest ly 
sugge~ted thaI the u!'Cr make a careful 
study of variable condensers before mak
ing a. seleCI ion. 

Tn constructing the aer ial for a short 
wave tUnl!r , use a good hl!avy single strand 
of copper wire and keep lhe length al ap· 
proximately lhirly.tive fcet or less. 

COMING IN SEPTEMBER 
place. A new h!chnica \ fea ture, never 

Some sort of a ~upp{)TI is necessar)' for be fore undertaken by a radi o maga-
zine. Watch RA DIO AGE fo r this 

fans in this vicinity. The meeting was 
ca lled to order by the president, motions 
carr ietl and all husiness transacted with 
as much case as though the members were 
gathered in one room. 

The idea was conceived hy members of 
the West Gulf Amateur Phone Club, 
which was started by [oca l representat ives 
of the American Radio Relay League. 
Practically all members haye insta lled 
radiophone transmitters in their homes. 

Due to bad weather the ~ugf,;estion was 
made that members hold their meet ings 
"on the ai r." 

)\olices were sent to a ll club members, 
suggesting a wave length of 1QO meters. 
At the appointed t ime the president called 
the meet ing " to order" through his radio
phone. T he roll was caJled by the sec re
tary and as the ir names were spoken the 
members pkkcd up their microllhones and 
answered. "presen!." 

As each sct had been carefully tuned 
in advance all members of the club could 
hear eyeryt hing that took place. The 
~ess ion lasted two hours and mel with 
such general approval that it was voted 
to hold subsequent "et her meetings" every 
Sunday afternoon thereafter. 

the coils, so we cannot escape this loss, unusual innovation. 
hut we can reduce il considerably by using Fans See Auto R ace by R adio 
the right kind of material. The hest Radio fans who found themselves un-
tube known on which a coil may be wound Clu b M e etings by R adio ! able 10 attend the Internat ional Molor 
is not hi ::;h pricetl insulat ing material, but Dallas, Tuas.- An experiment to de- Sweepstakes, the SOO-mile T3ce at Indian-
i~ a good oven dried paper or ca rdboard termine whether it is possible to hold a apolis on May 30, had il hrought r ight to 
tuhe without the use of any kind of in- club meeting by rad io with all the mem- thei r homes by radio. 
sulating va rnish. The wire used should bers seated comfortably in their homes, A soundproof booth was constructed 
h:lvC the larges t possible cross sect ion , has heen tried oul successfully hy radio under the judges' stand and in add ition 

;IIWGY' M on/,on RADtO ACE 11'1,," It"./I,", 10 Ad".,I;,", 
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there were microphones in the pits. T he 
broadcaster in the booth had the race in 
formation "fed" to him by racing experts 
furnished by the Prest-ooLite Company, 
battery manufact.urers. 

The broadcaster in turn sent out the 
descriptive news directly through Station 
WCN on the Edgewater Beach Hotel, 
Cbicago. With a coq)S of ten men, the 
broadcasting was kept "up-to-the-minute" 
throughout the entire racing period. The 
first story was on the ai r at 9:30 a. m. 
and was kept up unt il late in the after
noon. "Sen" Kaney, WCN announcer, 
was in personal charge. 

T hrough the word pictures from the 
trackside the listener-in was transported 
there in spirit and actually was able to 
visualize the hurry of the crowd as it 
made its way to the seats in the mile and 
a balf of grandstands; the vivid colors of 
the women in gala attire were picturized 
graphically . and the ' st riden! call of the 
refreshment vendors and program boys 
preceded the h·ustle of the track itself as 
the race n·eared. 

The fans heard the roar of the racing 
motors and the howls of the thrill-mad 
spectators as a favorite driver came hur
tling down the stretch. At last they were 
able to get the terrific uproar which 
greeted "Jo" Boyer as he crossed the fin
ish line first. 

In between the rel)Orts of the races Mr. 
Kaney gave intimate human interest 
sketches of the crowd, the drivers and 
the officials. 

Rad io Aids World Flight 
Despite the fact that the Army·world

flight planes ~re not equipped with rauio 
receiving or transmitting apparatus, radio 
aided these airmen in their tril) westward 
from the Aleutian Islands to Japan. 

The Coast Guard Cutter "Haida" and 
the Fisheries Steamer "Eider" stood by 
along the westward route of thc Army 
aviators, virtually establishing a radio 
chain between the American radio sta· 
tions and those of Japan. They furnished 
advance data as to weather conditions 
along the route, relaying their dispatches 
to the planes before they "took" off on 
their 860·mile jump. 

The fust aid of radio and the govern' 
ment vessels on the long flight was 
planned before the planes left Chicagoff, 
on the Island of Attu, en route to Kashe· 
wabara Bay on J apan 's Island of Para
mushiru in the Kuriles group. 

Jl.1ajor Blair of the Signal Corps, who 
has charge of the radio communication 
fo r the Army and is aboard the ;' Haida," 
returned to the United States when the 
flyers reached J apan, where both Japanese 
and U. S. naval vessels took up the radio 
service. It is expectc<l that later on he 
will be sent to Labrador 10 establish a 
system of rauio communication for these 
airmen on their trans:Atlalltic flight back 
home. Weather forecasts are already 
arranged for on the Atlantic route, and it 
is planned that at lea~t one of the Army 
planes will be equipped with radio before 
the last leg of the fligbt starts from Eng
land. 

The Ai!1gltz-ille oj th e I/our 

To Each 
Purchaser 

2[a 
Wor ld ~a1lteJ·U 

TRY THE 
NEW 

Other pfa nstichl Pure 
Induclanc: es 

!.i.I WhO 

,·.:ot. ................. : W:· l 'JJ." l M."~~ 
' ··20:1 •••••••.•..•.. .• ... J5 .iIS 125·470 

r::~::: : ::: : ::::::: :: :: ~ :~! ~~:~ 
I::~ ::: :::::: : : :::::: :·l~ I::g ~l~ 
T'ra",,"~hl Ultra Audlon. . .. . .. .. S~.S, 
Pfa" ."~hl Rema" ", . • ... . .... 1.15 

' 600 

PURE 
INDUCTANCES 

FOR RADIO EFFICIENCY 
"PIC " You have been trying out ali kinds of circuits. TanS · Y Oll know thosc you like hcst. Let ti S suggcst 

• tlmt YOli now endeavor to improve th cse favo rite 
c,ircllits to their highest efficiency. 

!\'lnch has becn said rcccll!ly :lhollt the nccessity o f good p.1rts. Inducta nccs 
arc of t'...xtrcmc importance fo r efrlcicllcy. PfaJ1Stieh l Purc indllct;l1lcCS nrc 
good because: 

I. 
2. 
3. 

Ai r-cored mcan s 110 ahsorption o f s ig n:l l s trength; 
Stagger-wound means 110 apprlXiahlc d is t ribuled cal);"ldty ; 
Vernier contro l of ad jttstmclll means dislance-getting. 

Ma nufact ured b y 

PfanstiehI Radio Service Co. 
Highland Park, III. 

Ch icago Office: 1001 W. Wash in gton Blvd . (Haymark et 8 0 10) 
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A Physicist's View of Sound 
Waves and Radio Rays 

sih·er. from an atom of another ele
ment, say oxygen, is in thc number and ar
langcmenl of the tiny electrons that ro
tate in re!;!ular orbits around a central 
nucleus which consists of various num
bers of electrons and protons packed very 
tightly together. The simplest element is 
that of hydrogen, which consists of one 
electron rapidly rotating in an orbit 
around a nucleus which consists of one 
proton. The proton is 1,845 times as 
heavy as an electron, but is believed to 
be about lhe same size as an elect ron. T he 
size of a hydrogen atom therefore is really 
the size of the orbit of its revolving elec
tron. The actual size of the proton and 
electron taken together is only about 
loo.000th of the size of the orbit of the 
electron of the size of the atom as a 
whole. 

By Fran k D . Pearnc 

Carl Pfanstiehl, noted radio engineer 
and scient ist, addressed the radio division 
of the Electric Club of Chicago last 
month on thc subject, "Sound Waves and 
Radio Rays." 

1'1r. Pfanst iehl, who is president of the 
pfanstiehl Radio Service Company, Hi~h
land Park, III., p resented his up to date 
views and theories from the standpoint of 
the physicist rat her than that of the con 
ventional radio engineer, however. It was 
this method of delivery that proved nov
elly interest ing to his expert listeners. 

:\lr. Pfanstiehl stated that the science of 
radio had grown so fast and conta ined so 
much of the spectacular that in his opin
ion, too little attent ion has been given 
by radio fans to the underlying prin
ciples of the science. Therefore, he was 
going to confi ne his address to a few of 
the fundamenta l principles involved, and 
tried to make his audience visualize what 
actually takes place with the aid of vari
ous elect rical demonstrat ions. 

He discu,sed air vibrations. or waves, 
which strike our ears and give us the 
sensation of sou nd. While air can sustain 
waYes from less than eight to probably 
more than one hundred thousand cycles 
per second, the average human ear is 
capable of responding oll ly to frequencies 
of about sixteell to approxi mately twenty 
thousand cycles per second. He explained 
that air waves consist of alternate areas 
of compression and rarification above and 
below normal atmospheric pressure, which 
expand in ever widening circles from the 
source of the vibration. t\ so-called noise 
is merely a jumble of air vibrat ions wi th 
out any rhyme or reason and usually un
pleasant 10 the ear. while a tone is caused 
by periodic vibration. 

E xplains Musical Tones 
T he mOSI interestin,l: part of the discus

sion was an explanation of what gives 
various musical tones t heir particular ami 
distinctive quality. For instance the pitch 
of middle C is usually taken as 256 com
plete vibrations, or cycles, per second . 
(One compression and one rariflcation 
constitute one complete vibration. or one 
cycle) . But what is it that enables the 
ear to distinguish between middle C when 
played on t he violin. harp, piano, or when 
intoned by the human "oice? Why is it 
that some tones sound thin and life less. 
while another tone of the same pitch and 
loudness sounds rich and full and much 
more pleasant to listen to? 

Tone Quality is 'entirely dependent on 
!.he number and character of smaller 
and more rapid waves that exist simul
taneously with the fundamental or princi
pal wave. The fundamental wave is 
always the one of the lowest frequency 
and determines the pitch of the lone, \\ hil e 
the lillIe waves, or ripples on top of the 
fundamental, give the tone its character
istic quality. A nu mber of lantern slid('s 
were shown, made from photographs of 
sound waves coming from various musi
cal instruments, and also the human voice. 

In some cases. such as tone coming hom 
a single organ pipe, the smaller or har
monic waves almost completely over
whelm the fundamental, or principal 
wave. The smaller wa\'cs are called over
tones. The overtones whose frequencies 
~,re an even multiple of the fundamental 
:lre called harmonic overtones. The indi
vidual frequency of certain of the higher 
overtones may be more than twenty times 
the frequency of the fu ndamental. 

Therefore, it is wonderful that radio 
transmitting and receiving instrument s 
can transmit and record the extremely 
complicated and rapid vibrations consti
tuting music with any degree of fidelity. 
'rhe speaker then urged the radio en
gineers to combine their best efforts to
ward developing radio apparatus that 
would transmit and receive music of better 
quality than that usually accomplished. 
The low base voice vibrates at about 60 
c}'Cles per second and a high soprano at 
about 1,300 per second. The range. gen
erally employed in music is from 27 to 
4138 cycles. • 

Mr. Pfanst iehl then explained the 
newest theory of the constitution of mat
ter that is generally accepted today by the 
physicist. He stated that all the atoms 
of the different elements are made of 
much smaller pieces of matter called pro
tons and electrons. In othcr words. the 
two elements from which everything in 
the universe is made are the prolon and 
the electron. The onl}' thing that dif
ferent iates an atom of one element , say 

The most complicated element known is 
uranium. which is believed to consist of 
ninety-two pianitary electrons revolving in 
various orbits around a very complicated 
central nucleus consisting of 238 protons 
and 146 electrons, very tightly packed to
gether. The uranium nucleus is so com
plicated and compact that some of these 
constantlye1':plode. When this occurs, the 
atom is broken up and simpler atoms are 
formed. This process is called "rad io ac
tivity" and the element radium is one of 
the principal radio·act ive elements which 
lends itself most readily to experimental 
work. and is therefore usually thought of 
in connection with radio activi ty. In fact, 
all of the elements constitut ing our world 
have sprung from a disintegrat ion of 
uranium atoms. 

The Source of Energy 
This dis integration process is the fmal 

source of all forms of energy. It fol
lows that matter is continually disinte-

ASTOUNDS RADIO EXPERTS 
Carl Pfanstiehl, noted radio expert, thrilled an audience of technical men at the 

Electric Club, Chicago, last month. when he delivered an authori tative discours:: 
on radio progress and technicalities. It is recorded in this issue of RADIO AGE 
by Frank D. Pea rne. 
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The amazing 
Harkness Knock-
out Circuit, op
erating a loud / 
speaker on 2 
tubes, can . 
nowacoom
pany you 
wherever 
you go on 
your va
cation. 

/ 

grating into energy, or it can be said that 
a ll matter is a form of more or'less stable 
energy. Whenever an electron which is 
rotating around nucleus of an atom is 
jarred, or knocked out of its regular orbit, 
it throws off into SInce, in a straight [inc, 
a tiny particle of free energy, or a t iny 
chunk of matter much smaller than an 
electron. whichever way you want to think 
of it. The li ll ie particles of electron dust 
arc so t iny that they travel through space 
with the speed of light ; namely, 186,000 
miles per second. These li tt le particles of 
radiant energy are called "quanta," ac
cording to the so·called quantum theory. 
The energy shot off f rom the electrons 
which are rotating nearest to the nucleus 
of an atom arc of higher frequency than 
when they are shot off from electrons roo 
tating in outer or larger orbits inside of 
an atom. Therefore the larger the orbit 
of the exciting electron, the lower will be 
the frequency of the emitted radiation. 

In order to produce radiations of a low 
enough frequency suitable for use in radio 
communication, an art ificial orbit must be 
established for the electrons in order to 
get one large enough. This is accom
plished by causing a disrupted electric cur
rent, which is merely a stream of free elec
trons t raveling along a wire, to circula te 
around a coil of wire and very rapidly 
alternate its direction . By frequency is 

T lte Afagazille of lite flour 

Quality tlot Sacrificed 
Here ia real batwfY' 

quality. guarantood to you. at 
I>';"'" that will 115tound the "n. 
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~lr'<lIr •• Ia<l"", I' ut the \:)eale"'~ 
P rofit in YOU' own """k_t. Y"" actually &lav" 
much more than h.o.lt, an d 110 !.hat you can be 
convinced ot tl'ue quality a nd "",rtormane->. we 

give a WriHen Two-Year Guarantee 
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10$4!! Actqulck . S<md yeur 
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Arrow Battery Co. 
1421 SOllt& Wabu b An. 
D~pt. 11 ChitalO, Ill. 
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RADIO 
STORES 

CORPORATION 

shot off in a second. The highest frequen
cies known are produced by spontaneous 
distortion of a radio-active atom that orig. 
inates in the nucleus. These rays are 
called "gamma rays" and have frequencies 
of several hundred million, million. million 
cycles per second. The next lower group 
of frequencies is called "X rays" and arc 
of the order of one million, million, million 
cycles per second. The next lower group 
are called "ultra violet" or act inic rays, 
having frequenc ies of around fifteen thou
sand million million cycles. 

Just below this comes the very narrow 
range of frequencies to which our eyes re
spond as visible light. The range covered 
by our eyes is very small and varies from 
750 million, million cycles. which gives us 
the color of violet. down through the 
other colors to red which has a frequency 
of 375 million cycles. The next lower 
range is the infra red, which includes the 
heat rays which our skins detect as heat. 
Below this there is a range of freque ncies 
that have not yet been produced or de
tected. Below this unknown range begins 
the " Hertzion," or radio waves. The 
range used at present for radio communi
cation is from three million cycles to about 
fifteen thousand cycles. 

The question of resonance, or tuning, 
was demonstrated with various mechanical 
and electrical apparatus. Small electric 
light bulbs were lighted by radiant energy 
sent from one table to another. 

Amateurs Break Records 
The breaking of a world 's record cou

pled with other long distance work, during 
the Pan American amateur radio tests just 

N a tlo"al F a c t o.,. concluded by the American Radio Relay 
R . p . ... "lati...,.. League in co-operation with the R evista 

218 West 34th Street, Tclegrafica, demonstrates that the South 
Dept. RA-6Z4 American amateurs are becoming as efli-
NEW YORK cient in short wave t ransmission as those 

DOLLAR RADIO SPECIALS 
J St""dard 11 .. 0.<: ll akel i te Socke l. .. .. .. $1.00 
G 1' ... ,~~ l a in Sockcu .............. .......... 1.00 

1:!5 ~·I. Tinned (""wer Wire No. l G ••• ••. . • 1.00 
I l·r. l! u ~hcr Ea , e".hie". all d N"cw Radio 

150 Fi;l5tn;;J';':'· Tf,;;~d 'Coi;P;,;' ;\~;i~i \vi;~: l:gJ 
J6 Ft. Spao; l' ctli .. . ..... . .... _ .... ... . . ...... 1.00 
J Huncvco",b Coil.-.1S. 50 . 15 '"rns ........ 1.00 
I HooK·UI' 1'''0. 12 F t. Sroaghctti. 24 

Terminals. I Tul,., Solde ra l!. 3 Ft. Nosin 
Co,.., Solder. 15 ft. Tin"ed Wire ....... 1.00 

.l lIakelile Dia l-.l" Or 2v, n ... ....•. .•.•• .. 1.00 
50 n. Cell"",e C"J)f'O' r RihllOn ACTinl . . .... 1.00 

J Genuine ~'<lOle Tropic or ))O"hle Crystal<. 
value . $1.80 ............................. 1.00 

1 Re in"rl< Coil. value $2.00 . ..•..• ........ 1.00 
I MOI1<>dy,," S<:I, rcgul~, $10.00 EXTRA 
SP~A 1. ....•............•....•........ ~ 

So"d f"r br~ ilh, st ' ~ l ed cara leR N"0.5,\ 
WESTERN RAD IO CORPORATION 

Cedar Rapids, low;:" 

I MAKE THE BEST CHOCOLATE BARS 
lI!ill" and Chcwi"l1 GOlm. Ile my agent, Ev<:rybody 
wll1 buy rrom }'Ou. Wli l<: 1<~lay. 1'= &ompl.::a. 
MILTON CORDON, I~' J"h ... SI., Cindn nati,Oh;" 

"Let O ur' Hookups Be Your' 
Gu i.de"- RAD IO ACE . .. -o;;;._ ••••••••••••• " ... '"n this country. 

Mnd;rm RADIO AGE When W. ilinl lo Ad,'''';s~,s 
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Bristol 
Single Control 
Radio Receiver 

Audiophone 
Loud Speaker 

Complicated combinations are eliminated w hen 
tuning in with Bristol Single Control Radio Receiver 
-every station is on the 'one dial. It gives the joys 
of radio with technicalities left out. 

The w ell-known Grimes Inverse Duplex System 
(non reradiating) is utilized in this Receiving Set. 
Because of the reflex, only four tubes arc req:uired 
to give power equivalent to six, The price, WHhout 
accessorIes, $190.00. 

You forget the radio equipmen t when liste n ing thru 
the Audiophone Loud Speaker. The tone is full, clear 
and pleasing. It gives a tfue reproduction of the 
original. Made in three models - S enior $30.00, 
Junior $22.50, and Baby $12.50. 

Ask for Bulletins Nos. 3014 and 30Ui-P, 

Mad" and Sol..1 by 

T h e Bristol Co m pany 
Waterbury, Connecticut 

Pickups were not logged because they would 
not come in regularly. 

By Our Rea.ders 
( Col/lhll/cd from page 35) 

a Crosley \\Iodel XJ receiver with a 
2 stage push and pull power ampli. 
fler. Anyone wi ll recognize the fact 
that 3 tubes are used to tune in. On 
the 3 tubes I have had the follow illg 
stations loud and clear: 

Perhaps this won' t interest you, 
but 1 think it was pretty good, as 
most of these were logged during 
August and September, 1923. H ere's 
hoping that you don't think I'm too 
big a prevaricator. 1 have had loud 
speaker reception on all. KOKA 
came in wonderfully on loud srlCaker, 
u~i ilg s ix tubes. 

Very sincerely yours, 
W. S. STRINGALL. 

Kr. .. , Kmv. KCO. }(po. KOI', "ZN. 
KDY1., KFt .. K l lj, KFAU, KI)K ,\, WDAI'. 
Wfli\I', CFCN. Cliue. KDI'T. KIWW, 
KFAY. KFC F, KFfX. K~·KX. "LX. 
KI0. KJ S . WlJAF, Wl'"AV, WO? .. WO,\W, 
WC\V, WIAZ. WO.\G. CKC!\. , CKCII, 
(KClJ,WS}.I, an" on~c WDA}I. 

1 have had many others but ~hey 

Albion, California, 
1'. 5.-1 don ' t suppose you know 

it, but RAOIO AGE is the best 
maga~inc that I 've seen yet. 

Just because some of the fellows have 
been doing good work on one tube sets 

T he .llagazille of Ille HOllY 

doesn't mean that the feHows with the 
super-heterodynes, plexes, reflexes and 
radio frequency receivers should hold 
back. P robably they do get distance
so docs the fellow with the bigger sets. 
The difference lies in the fact that when 
the big boys get them they get them good. 
The secret of the smaller sets lies in the 
fact that one can tune fa ster, and you 
a re more apt to do freak receiving. By 
that we mean that you can follow prac
tically any noise that peeps by with more 
ease than you can with a larger set, due 
to the fewer controls. l\Ir. Stringall has 
a good set, and from experie nce, we know 
that it takes a good set to reach out over 
the mountains like his does. 

RADIO AGE, 
Gentlemen: 

I'll bet you rs must be a pleasant 
job, reading over all those records! 
Well, I 'll slip you mine. Glance over 
it , and let me know if it makes me a 
Dial Twister? 

Kl)K A, K fG Z, KFKX, KOV. KYW, 
WAA;>.!, WABL, WBuG, wBBn, WDZ, 
WCAI) , W C,\ E, W CAI', WCa l), W CX, 
WIMF, Wl)A P. WD,I.R. WEA~:' WEA~I. 
WE,\N, WE.1.0, \VFA D, W~ I , \VGI, 
WCN. \VIAZ, WGR, wev, \V il A!\. , 
WII,I."', \\I II AS. WUAZ, WIfS, WHN, 
WI ,\I). \V II', "'JAR \'JAS WJAX, ' 
WIY, \..VJZ" \V KAO, \ykAIl, ~VLS, \\I1.W, 
\V},IAK, , \ M,\C!. "VNAC, WOAX, WOC. 
WOO, won, \\"OS. WP il.D WPAl, 
WQ,UJ, W RC, WI{W, WSAO. WSAI. 
WSD, WT,I.S . WTAM, WTAS, WTAY. 
W1'A T , WWA D, WWl" N,\A, C~'CF, 
CIIYC, CKAC, C 'ClI , I WX. 

Add to these the experimental sta
tions lKAL, 2X B, 2X I and the ama
teur phone station IKR , and I think 
there is a record quite worth read
ing. Hi ! 

Docs tha t let me in? Anyway, 
here is the main dope. :?>'ly set is a 
single circuit (Squak box or Blooper). 
It is a one lube affair with the WDIJ 
tube being used. It was buil t last 
September but failed to fun ction 
until J anuary. The reason for this 
continued silence is quite a joke (but 
not to me). The set is homemade, 
and constructed of parts purchased in 
the localS and 10 cent store. The 
coupler which I built myself had pig
tail connections. The pigtails were 
green, and flex ible. One day, dis
gusted with the set, J cut Ol>cn all 
the connections. I magine my joy 
(?) when I found that the pigta ils 
were constructed entirely out of cloth 
with no wire inside. 

I 'm going to let the s ingle circuit 
slide for a while, and try the con· 
denser variocoupler and variometer 
sel. I would appreciate any help 
from some of the fellows who may 
have had experience with this hook
up. I don't believe there is any cir
cuit as good as the little old single 
circuit if it is prOI>crly operated. 
Let's hear from you on that. 

Sincerely, 
IR VI NG Q. M ILLER. 

Tarrytown, N. Y. 

Quit e an experience-trying to tune 
"l ith cloth pigtails on a coupler rotOT. It 
It'minds us of the joke about the fe llow 
who had beard of using a bedspring of a 
bed fo r an antenna, and after trying it 
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NEUTRODYNE VS. SUPER·HETERODYNE 
Charles Zeman of 2400 South Fifty·dghth Court, Ci(:ero, Illinois, is the engineer 

of the building in which RADIO AGE is located. He is an ardent booster of 
The Magazine of the Hour. and is very proficient in the art of making good sets . 
The illustration shows Mr. Zeman at work (:omparing the results and actions of 
an eight.tube super·heterodyne of his own make, and a neutrodyne. Note espe· 
dally the well made loop antenna and the businesslike appearam;e of the super·het. 
Evidently radio "has got his goat" for if you will look real closely you will notice 
it standing on top of tbe super·het just above his hand. 

cut unsuccessfully for some time investi· 
gated and found the bed didn't have a 
spring at all . The bottom was made up 
of wooden bed slats! 

RADIO AGE, 
I recently purchased a copy of the 

RADIO AGE, and one copy was 
enough for me to want it for a year. 
May the distance betweell your 
covers ever iI/crease. 

r . W. CUMMI~G5. 

50 if we don't slOP writ ing and printing 
It;tters and contributions now, i\-Jr. Cum· 
mings' wish may come true to the extem 
of our having to prim the last couple 
of lines on the front cover. In closing. 
we wish to rem ind you of that Portable 
Set Static Puncturing contest. Don't for· 
get to have a happy vacation. 

"ROLLS ROYCE" 
RADIO TUBES 
I~~~,~:,,;hu~;;:;; :~~n;':;.'.'!-~.!l~ 
'IlnnR ;n d .. '.n<~ .. "h a m'~I' 
mU", <of ~ol","e .nd durn ••• 
· T.&:, :C~or f .. ~I's. I .... mpere 
Type 201 ...... 5 V.,I' s , .zs ,\,n_ 

....... .... mpUfl ... and Dotector. 
Type , " • . 3 •• Vol .... 06 .... m. 

p...., A",pll~ •• ami Det«'or. 
Type 195 .• 3·. VoU ... 06 A ... • 

pe", 
With S'ar.d~rd 1I .,e. 
Amplf~u a nd 0.'«'0'. 

Ty pe 11 1'/, Vohs , .:IS Am· 
pere Pla ,fnu n'l Flbm . .. '. 

.... m .. llfI.r and De'«I<or. 
" THE ROLLS ROVCE OF 

RADIO TUllES" 
ALL TYPES $ 2.50 

T ype. 20Z ( 5) Watt Trana",'U.,,.. 3 _00 
ALL TUBES CUARANTEE D 

10 "'o,k In R."r.~ F,e'I"'''''· F''',·"ia lly a,l.",e<l 
~" Neu"",I"..,. " rlI ,~ ~"d MIl< ' 11", .. <><1, ,,. S.I< 

SHIPP.!:O PARCEL POS T C. 0 D 
WilEN ORDERIN(; MENTION TYP E. 

ROLLS ROYCE TUBE CO. 
2' No, ... "'" St. lOopt ..... 1 Ne wark. N. J. 

British Favor Amateur Union 

Hartford, Conn.-Further impetus to 
the movement for uniting transm itting 
radio amateurs into a world association 
was given when Gerald Marcuse, secre· 
tary of the Transm itters' Sect ion of the 
Radio Society of Great Britain, visited 
America recently. 

Mr. ~Iarcuse is making a tour of the 
country to st udy American and Canadian 
amateur met hods. While in Hartford he 
told Hiram Percy Maxim, president of 
the American Radio Relay League, that 
he would lend Ilis personal support to the 
International Amateur Radio Union. The 
fH Sl plans fo r this world associat ion of 
amateurs were drawn up during l\'lr, 
j\ !axim 's recent European trip, and the 
fin al organization will take place al .a spe
cial radio congress in Paris during the 
Easter holidays of I9Z5. 

Maj. William C. Rorretl of Dartmouth, 
Xova Scolia, manager of the League 's 
Marilime Division, visited Hartford at 
lhe same time and asserted that Canadian 
amateurs were ready to become connected 
with such a union, and predicted it would 
he invaluable as a mea ns of estahlishing 
friendly relations among the peoples of 
the countries represented. 

5lb n..., SlS W...sw.,d A, .. 
DETROIT, MIello 

, " 

1'111' Jluga: i ue of ffle flollr 

3 REMARKABLE 
RADIO SETS 

Each one <>l th .. ~ rad;o ae" has esta\J!"h.d 
u"u . ual reco .. l. r(Or .e t. 01 It . capacity T hou · 
u ndo ha"~ beell ."Id. l>a,h in N"cw \ '0,1< CUy ~"d 
th.oughout Ih~ U. S. by mail. La rge ,·<>Iu",. 
salu and s",,,1f profits. Elah'nate descriptIOn)' 
gladly ocnt l'REE. 

"'LITTLE GIANT" ~!I;I~". 
ONE: TUBE 

RADIO SET , . 

, , 
"The De Luxe Ambassador" 
" New Thre~·T"l~ 
Ki t-usmg Genuin. 
Amb,uudor C" i I. 
Sold ",ollnt~d j ust 
t,J.:e pict ure? "'3dy 
to w,re 'or 7xIO 
cab,ne •. Remark. 
able "olum e .nd 
daTil» 350". «1. Ca· 
pacity. 2J..® to J,® 
mIles. :.hippe<\ C. 
O. ll. $27.95 wit b 
wri,,,,,, money-back 
gu" ... "tu 311d com· 

$2795 

. ple,e wi.in!> db. 
gram s. b1""1'rlO ', etc. 
atso uK 3' botn e. 

An idu l vortable set, to 

Neutrodyne" 

$3449 

DEMDNSTRATORS WANTED. 
Live you"k "'." In ever, ",""" .. lid nelJ,hbo'hood. '0 
own. o".,a .. , an,! ,.loe <o,".~ I", 0""' o. ",Me 01 .h ..... 

!:~~ir t:~ ... ~~~· ¥t~~,t'~ ~'ou'~~t f~,~:",:" r.{,;~ 
~ ... n<",1 afT."~'men... o.;"" .. be )"OU . ull. ,\ , k 10. 
plan. 

3 CIRCULARS FREE 

DOfIt. R .... 7, SS Ves<y Stl"Nt. New York. N. Y. 

378 DX STATIONS 
DX Fan.. 1/ you have no' IOIHie d Jot s tation . 

I" pout . i~ months you n eed " K~nn~dy Th<~e 
Circuit Tlln~r. The K ,"" n~dy Ttln .. lo,ted 318 
s tations from Sep,.mbe. 15th to M arch 15th. in _ 
d,rdin~ tLD, London; SWA. Cardiff. W ale. ; 
CFCN C"I,ary. Alberta , CI\n" M; KGW, Po<'. 
land, 6 ruon; KFI and KHJ, Los Ang elu, C"'I. 
lorn .... ; KPO, San F 'anciko, Calilor"",; KGO and 
KLX, Oakland, Calilorn;a . 

Kennedy Tuner T.l,e. the Place of 
.1 H"""Hnmh eml. >I $, .4(,1.. .... . ... $ 4.20 

l ~~;Mr~~m\t,'.".;~~ c,!:'t;~~L::: : ::::::::::'. . t:l:l 
INCLUDING CLOBE $5.00 
TROlTER DIAGRAM 

T. j. KENNEDY 
Radio Globe Troft er 

$14.20 

1350 Uni"~r5lty A".nu~, N~w Yorl<, N. Y. 
GUARANTEE : If "ot SII"oI,ed alter 31 days 

w ill <her/utly . ettln. your ""'",,y. 
S. nd for Fr •• Dfarra",. 

"RADIO ON THE FARM" 
IN AUGUST RADIO AGE. 
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C. K., Chicago, Ill. 
QIICS/i oll: Kindly inform me if an 

aerial attached to a pole wbich swings 
and sways would have any effects directly 
or indireclly on the signals received. I s 
a steady, rigid pole more sat isfactoryi' 

AII$wcr: 1t is advisable to have the 
antenna system stretched t:lul and l ight 
so that no pan of the system wi ll sway. 
Swaying antennas cause fad ing signals and 
uncertain tuning. In an ordina ry re
ceiver it becomes impossible to log' with 
any degree of accu racy. Furt hermore, the 
Fire Underwri ters spec ify that all antenna 
installaLions must be rigidly seeurcd, the 
antenna must not be allowed to sway, and 
must be constructed in such il manner 
that it shall not in any way endanger the 
lives or property of people by coming into 
contact with live wires or to cause dam
age by falling. Uy a ll means, make a 
creditable looking job with the aerial 
s~lem. Solder all the joints and make 
approved splices. T he added gain in the 
form of strong signals on the OX sta
tions will amply repay your trouble. 

F, 1- j., V era Cruz, Ind. 
Qm'stioll: On pages SO and 51 of your 

RADIO AGE A:-.;rXUA L you show an 
Erla single tu he reflex circuit , but 1 can't 
quitl' understand a ll of the details. Page 
SO shows fixed condensers of .002 and 
.002 :\IFDS callacilY. I t also calls fo r one 
switch blade. The list of materials calls 

for condensers of .001 and .002 MFDS 
capacity and the same list specifiCS I WO 
switch blades. Which is right , and how 
is this explained? Will this circuit tune 
eas ily? Will it operate a table talker and 
to what extent? Is the circu it funda
mentally noisy? How is it fo r setting 
OX? Is it good for Summer reception ? 
How does it compare with the Cockaday 
circuit described on page J7? About how 
much should the materials cost without 
phones, batt eries, tube and other acces
sories? Will it eas ily and wilh volume 
tune in sta t ions broadcasting on the 
higher wave lengthS? Thanking you for 

. your trouble, and r-wowing you will give 
me a reliable and acc urate reply, I shall 
\\3tch your columns fo r my answer. 

.... 1IS""..:'a ; Relative to the condenser con
nected across the B baltery, this is not 
.important, and may be a large capacity 
\\ ithout detracting f rom the efTecl k eness 
of the circui t. On the other hand, it is 
important t ll3t the condense r ac ross the 
trans former ha\'e the correct cap3c ily. If 
the coupler has two sets of taps provided 
fo r in its primary winding, it becomes 
neccssary to use two sw itch blades. It 
depends entirely upon t he type of coupler 
you use. 1 would 3dvise th3t you get one 
that h3S windings tapped in a series of 
about S coarse t3pS consist ing of about 10 
turns to each tap with abou t S more con
sist ing of onc turn cach. Th is will per
mit you to make very d ose adjus tment of 
the aerial c ircuit. Jlowe\'er, a filled 

The JIaga:ine of Ihe 110llr 

coupler or a Sclecloformer can be used 
to advantage as in the Sure Fire Reflex 
circuit of the May issue of RADIO AGE. 
The los~es of the taps can in this way be 
elim inated. ]f a variocoupler wi th a 
t3pped primary is used, it is not possible 
to accur3tcly log a DX station, unless 
the dial position, the switch blade and 
filaments settings are noticed. If a fixed 
coupler or Selectoformer is used, the log. 
ging can be done 3ccurately. The set will 
operate a table ta lker to good advantage 
on local sta t ions. The volume will of 
course not be terrifiC but wi ll be of suffi· 
d e nt quantity to entertain in a small 
room. This depends entirely upon where 
3nd how the set is operated and con· 
51 ructed. The set is very quiet and the 
crystal detection provides a beautiful 
tonal quali ty. The DX range is average. 
I believe the Cockaday beats il for OX, 
but bows to it for beauty in tone and 
volume. I t mak.es a good portable set, 
Cost of the set should be around $20 
with 3verage parts. Tuning depends upon 
the type of tuning system you use. If 
you provide yourself witb a coupler of the 
correc t range, it will cover the entire 
allot ment of broadcast waves. 

w. B. R., Roanoke, Va. 
Questioll: I am a regul3r reader of 

you r valued publication. From the Feb-
ruary issue of this year I built the 
Reinart ... Audio Regenerator. \rCV at 

/, 
Figllre J. .1 dioKrom of a alit stage 

lIlliI'd radio, f{"/:tmcroti'/.lc d('tf!(: tor Dud olle 
stage audio freq uency r('(riwr. 

lACK 
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More Money For You 
inRADIO 
T HE amazing eJtpans ion of Radio 

hilS opened u p lmndrcds of won_ 
derful nelV posi tions on land and 

sea . Big sala ries, fasc intllil1g, easy 
work, shoTt hours. and a wonderful 
future nre oITered to ambitious men 
who get into Radio now. 

Take adva ntage of these wonderful 
opportunities to step into a big p.lying 
position in this great new lield. Radio 
alTers you an opportunity to travel and 
see the world, with a ll eXpcnSl:s paid, 
and II fine salary besides. Or you (1111 

slay at home and work up to a p?sition 
paying up 10 $10,000 a yea r. One of 
our recent graduates secured a posil iol1 
one week after graduating'. paying a 
salary of 5300 per mOOlh. Hundreds of 
others report equal su«:ess. 

Easytoleam 
Radio at Home 
Hu ndred. of m~n art' al",lIdl' u rnl ... hand· 

.,m~ incolnn in d,11 'A'ondu « Icnct'. If you 
want 10 Set 1""'0 a prof","on when: or>IX>(lunlti ... 
an: unUmilcd ... ak~ Itad.io your cor«r-become 
a Ccrd6o.'<l RadJo.IrU:lan. 

'rhou ..... ". of Certified Radio-uid<>.n. ~te 
",anledlo du lln R:\dlo ICI3; 10 make n~ Radio 
impr>:)vemcnll; 10 manut&<lure Radio «!uJ l",oenl 
an d tn lnlt.>.1! jl; to tn31nt.>.in and oloe"l1~ I..,al 
broadC:llIItn¥ .t.>. I;on. ","" home RadIo ... ( Ii 10 
",pair and .ell Itadlo .ppa .... tull to 10 ,nto 
bu.J~u for Ihcm$CI'IUl to o"",at ... a board Ihlp 
and at land Ilatlo" .. 

Vou can cailly and ~ulckly ~unl!fl' in \'Our 
lpan: time M home through Ihe h~lp of Ihe 
NaUonal RadIo I""tilult. Ii .. t school to leach 
radio luttnsfuJly by inRi!. u(~bH.hw l'.lU. 
No Pl't'vtOUI ezperlcntc Ot tr<llul"", nocdcd. 
l'rominclII RadIo ""1"' .11 will 1~lp \'Ou. 1""",. 
whh (:Oullc-drcuil. nnd. part. for bulldlnm 
Latest r~t't'h~ np; ... t. Aho Ih,..,., I". trum"nl. 
lo<oned. 10 "ud~nll. makJn( th~ ""rk th"'o~~hl)' 
r. r:octicai. The .am" pi"" thM hal a hndy 
",lpcd. hundred. of o~, 'raOllalU to «"alIUC«11 

and ~ money In Radio II ope" 10 rou. 

Send for BIG BOOK 

s" ... , 

Nation.l R.dio Inat itute 
Dept. S3CA 

W .. ohln,ton . D. C. - - .-- ----

•..••••••••••••••.•.•...... I\~ •••. 

.. 00<",.",'lon ••••• 

Schenectady, i\'ew York, comes in wi th 
terrific volume but I have trouble in gel' 
ling other stations. When I hold my hand 
on the grid wire it seems to improve re
ception on these stations. 1 used only 
high class parts. Could you offer some 
suggestions as to how I could improve the 
all-round effectiveness of the set? 

A,w.cer: The action of !.he grid circuit 
you speak of suggests tliat you mighl get 
bei.ter results by using a regular .00025 
i\1FO. grid condenser with a penc il mark 
grid leak. 1 find that it is almost a neces· 
sity with the dry cell tubes if DX stations 
are desired. The audio component reo 
mains the same. 1£ you find that this 
change docs not bring the desired results, 
connect the parts in the circuit shown in 
Figure I. I find that this arrangement is 
very effective in every case. 

E. H . D., Papillion, Nebr. 
Question: We would appreciate a lit

lle explanation of a few problems with 
reference to a Reinartz circuit with 
which we have been experimenting. While 
working wilh the circuit, we chanced to 
place a makeshift coupler in the antenna 
circuit in place of the usual variable COil 

denser used to tune lhe 3nlenna, which 
consisted of 18 turns of wire on a rotor 
with a stator of 121ums. This we found 
increased both our range and distance, 
and makes tbe sel very much easier to 
tune. T he only drawback is that we find 
it difficult to tune in the wave lengths over 
500 meters. We gel them, but only 
faintly. Could you suggest any arrange
ment to use wilh this discovery, whICh 
would help us to gCI tlle higher wave 
stations more clearly? is there ally way 
to wind a (oil that would help! What 
do you think of a set using one st3.ge of 
radio frequency , detector and one stage 
of audio freq uency amplification, using 
the Reinanz system of tuning? Kindly 
let us have D. diagram of the connec 
tion~. 

AIIS'U!cr : The actio~ you. describe is a 
well known argument m tllnlllg In some 
cases it wi ll be fo und that indllctance 
variation is superior to capacity tuning. 
It seems thaI you fmd the former more 
efficienl in your case. It is a fact th3.t 
incluClance variation, accomplished I1 S n 
rule wiih variometers or coupler of the 
type you speak, give a higher vollab'C 
variation than condenser luning will. The 
drawback is as you describe; the luning 
range is limited and you cannot cover the 
same scale as you can with a condenser. 
The inductance variation method also h3.s 
higher losses than a good condenser tuned 
circui t wlless it is very carefully con
st ructed. At the risk of losing the recep· 
tion of the very low wave stations, you 
can add a few marc turns \0 either of t he 
coils (stator preferred) and increase the 
efficienc), of the set on the higher waves. 
11 would be a good plan to u!e a basket
weave variometer in the circuit. It has 
low losses, and low distribuled capacity, 
and at the same lime becnuse of its sharp 
tuning qual ities, it will cover a greater 
wave lengt h range than the ordinary com· 
position, high leakage variometers. Your 
experiment sounds interesting, and logical. 

City ................. ,c,L>h.... It migh(t be a good plan for some of our 
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J -II. RIBBON 
A • • ,"ANTENNA 

Will Not Kink or Curl! 
Improve your sers efficiency with 
a "Jiffy" antenna. Non-Corro.
sive, can't rust! Do away with 
the unsightly wires - "Jiffy" is 
neatest of all. 

"Jiffy" antenna comes complete 
to insrall with two insu lators. 
In a few minutes you h ave an 
aetin! that cannot be excelled. 

At your dealers, 
or direct 

$1.50 
Apex S'ampiM Company 

O<1>LRA.RlvcrdaJo III . 

SUP~DTO 3·1 Audi: Amplify_ 

sJ,~~~bio i:i ·D~t.x·t~~ ·ti~it~: : $~:~ 
These units are \"(!ry efficient in every 

circuil, especially for 5-tubc NeutrOOllne. 
\VEL TY'S LOUD SPEAKER ... $25.00 
WELTY'S Loud Spc.l l;:er Unit... 6.00 
WELTY'S Combinalion Victrola 

Loud Speaker Unit... ... . . ... 9.00 
If your da.ln can",,1 l upply rop write d.111."<:I. 

W illiam A . Welty Company, 
30 S. Sla t e. S l . Chicaco. Ill. 

HOWARD PARTS 
No. 1001 Ith ..... t .. l . $1.10 

No. lOOJ Poten'l,,",c'e r. $1.50 
No. JOOZ Mieromcter. $1 , 50 

AI All Deat~rl. 

RADIO CABINETS 
RADIO SETS 

EQUIPPED PANELS 
Ask Us Abou t PHUSIFORMERS 
LAKESIDE SUPPLY CO., Dept. R 

73 We • • V .. n £u'~n 5 ....... 
T.tl ~ph.,., •• 1I ••• ;_on 3810 Cli ICACO. ILl.. 

Don't fail 10 reneW your subs(: rip
lion 10 RADIO AGE when it expires. 

l 
___ ____________ __ ~, CO/ltill/ted 011 !text page) 

.A/I<'<I),S Un""" RADIO .AGI;; lI'Mn W<iliH f 10 ,1J"m;I~" 



RADI() AC I: jor July. L~l-t 

llf{t1J1 

-"'FlIT,{t)()ytVE Rr rR.iW$FOI?MERS .... , , 

R 

-I 

Figure 2. The ubov /' di<Jgr<J1II sho://s ho", you CUll add II potelltiometer tv J'OI/r IIl'lItrl),iYIIC receiver, und balallC/' 011/ allY 
parl/si/ic oscilllJ liolls whieh IIIUY escupe bIJlulle;,,!; by the r eglllur /l el/lrodOIlS. 

other re:ldcrs to try out the scheme. If r 
nm to judge by the number of letters 
f,om rC:ldcr friends who have made radio 
frequenc), Rcinnrtz circui ts, I wouLd say 
thl! the combination you list is not a 
popubr one. For some reason or other, 
the regenerative componenl of the Rein
:~ rtz won't mix with the rldio fn::quency 
I:nd, lnd u~unl1y fans who try oul the 
idell find that the circuit only gives satis
faction over a ~mall band of wlves, due 
to the fa ct that the t ransformers used 
have a definile peak; i. e., they arc tuned 
to one wa\'c It·ngth at which they operate 
nt muimum effecth·cness. Then, 100, I 
notice thn t they usually have to cut oul 
the regent:rative aelion with some kind of 
a switch or other before they gt:l rt:sults. 
T would not recommend that one add the 
radio frequency. l\la ke it two stnges of 

audio instead. and keep tht: highly dt:sir
able featu res of the Reinartl. 3S the), 
shou ld be kellt. 

H . C., New York, N. Y. 
Qlleslioll: r have a neutrodyne re

cei\'er on my hands that cannot be bal· 
anced under any circumstances. I havt: 
tried and tried, and yet cannOt get it to 
work properly. The sci squt:als unmerci
fully when I tune the RF stagt:s to reso
nance with the signals I want, and no 
amount of adjusting with the neutrodons 
will eliminate the trouble. 

AIIS:l!cr: For those who have tht: mis
fortune of having a neutrodyne receiver 
on hand that won't neutrali~t:, no mattt:r 
how hard you try. r extend my sym
pathies. However, don't give it up. First 

Why Pay More? 
T-IOO Battery Charger 

The Best and Lowest Priced 
on the Market 

:;:;l~Cf.OCc~ 
Qyalily Radio &clu.i/Je/y 

Th i. b"Uery chuaer operales 0" II. 
voh . ~ cycle, A. c. drcuil, elmrlring a 6 
voh ballery al a Z ampere ""Ie. SI"nd...,.d 
2 a mpere char,inr lube i ... oed. Th. T_ 
I'D i. the lowest priced firSt.clas. ch ...... er 
on tl.e "",rkel. Lar"e "umbers now in II.., 
have proved entirely utisfactory. No vi_ 
bratin~ parts to ~e t oul of order. Absolu'ely 
noi .. less in operation. F u rnished with plu, 
an d cord for lamp ooc ke t. Ballery Ioado 
marl<od. Fu .. proteeLl; eharr.e. from acct· 
denial ohort circ"it of 118 vo I le"ds. Funy 
£uaranl .... .,. 

Price complete, with 2 am pere 
tube, $ 12.00 

Radio Divi.sion 

TELEPHONE MAINTENANCE CO. 
20 So. Wells St., Dept_ C Chicago, Ill. 

of all, procure enough copper sheeting 
( the thicknt:ss is not important) to make 
four squares an inch and one-half on 
each side. Solder .these squares 10 two 
small brass rods. Procure two double 
hole binding posts with holes large enough 
to mount the brass rods. Use these as 
neutrodons instead of the regullr small 
ones ~ul)plied. l\lore detai l on this typi! 
of neutrodon can be had from the Janu
ary, 102-1, issue of RADIO ACE. Bal
ance the recci\'Cr in the usual manner. If 
the set still rduses to balance properly, 
the remaining tube oscillations can be dis
pensed with by placing a potentiometer 
as shown in Figure 2. This makes t he 
receiver a sort of a neutrodyne-tuned 
radio frequency receiver. 

E . J .. Washington, D. C. 
Qurs/io/!: Please print a wifing dia

gram for a three tube set, showing one 
stage of transformer radio frequency am
plification, detector nnd one stnge of audio 
frequency amplification, using a vario
ccu]ller, \'ariabJe condenser, three separate 
rheostats and a potentiometer. 

AIISWI.'f : I am printing in Figure 3 a 
circuit diagram showing the connections 
of the apparatus you list. It is a good 
idea to place a three plate variable con
denser across the P and positive B posts 
of th(' radio frequency transformer or 
across the G and negativt: filament 
(potentiometer) connections of that trans
fc.nner. This will permit you to vary the 
natural peak Wolve length of the trans
fonner and will increase the wave length! 
range of the circuit to an appreciahle e:('l' 
tent. This circuit will be most effective 
on 3 narrow band of wave lengths, de-~ 
pending upon tht: peak wave length of the 
radio frequency transformer. A good 
va riable condenser should lx, used in the 
irput circuit, one with metal end plates, 
Idth the rotor grounded. The stator 
plales should be connected to the grid. In 
non·regenerative circuits, this is of the 
r.ighest importance. A good condenser 
llUlsl be used in a circuil of this type, 
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RADIO 
ever writ ten. , . 

on/!! 

50,000 SOLD 
C_,.ild ., KAnr F. DAlT. E.I'. 
r .... rI, .. it\ ' h W .. e .... Elo, I'" 14, 
o..! U.S.A .... , 1 ... 1."<10' .f It.& 

T .. ".1gtl, .J;,." ., f. H. DOANE 

N E'V ediiion just oli the pnn! The 
greattst book On r3dlo evtr ,'UiUtn. 

P rict only $1. Filled with $Ound, practic31. 
I ,sl,d information for every radio fan. 
from beginne r 10 hard-boiled ow l. \ Vrittcn, 
compiled and edited by radio experts of 
national repulal ion. 

Every p:tgc te lls you something useful. 
And there aTe 514- pages! More than ISO 
i ll,,~t r atinn l :lntl diagrams! 

You may dip into Ihis I. C. S. Radin 
Handbook at random, or hunt up special 
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through. D iffnent typu of rect;ving :anti 
sending hook-upi are upl:.. inetl ; t1utriul 
ttrms an ti ci reuils; anl~nn3.5; batt~ritl ; 
generators and mOlor~; electron (vacuum) 
tubt~; [nlertsling npe riments ; d tfinilion s, 
and thousands of suggutions for gelting 
more pleasure OUI of radio. 'Vill 5.1ve you 
from wasting mOney on things that won't 
work. 
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ib l , ,"rdo"" on how to mab &Ia ndarll r<'C~w,". 
IOtt.. II I ""' ..... 

All fOT $3.00 
Send loolay by ~he<:k. ,~~;",~.ed mail." mOlley 
o.de.,o 

RADI O AGE, Inc, 
500 N. Du.bDCIl &. 
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Figure 1. A dingfllm (lj.1 rt! t'i5(·1l Rrgl'lU'f(l tOt 
;~'il" olle stage oj fIIulio j,~qIlfIlCV amplifiea/jall. 
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B, 

and the variocoupler coil should have as 
few losses as I)Ossihle 10 make up ;) j:(ood 
receiver. I would also advise the usc of 
a pencil mark grid leak. 

v. A. B., Kokomo, Ind. 
Qllestioll: From your February. 1924, 

i1,5ue, I built the Hahy Heterodyne re
C(~iver, and I have wit h il en joyed many 
leceplions from long distance stations. 1 
;om now seeking 10 improve it. t already 
have two stages of audio which operales 
a loud speaker wilh wonderful volume on 
hoth tong distance and Incal ~tations. I 
am now looking for a dia~ram showiog 
how tn a(1iI one stagl' of ra(lin freqUl'nf), 
10 the hookup. Kindty print a diagram 
of the circuit with additions 1 desire. I 
would a lso like a list o f part s necessary. 

1l 1ISU'l'r; I am prioting io Figure 5 a 

",' 

diagram o f the Uaby Heterodyne sholl'ing 
the addi tion of a stage o f radio frc(IUency. 
The only ot her part 5 you wit] nl"Cd arc 
a$ fo llows: 

50 turn huneycomh ,011. 
2J plate .0005 1\11"0 variahk con-

denser. 
200 10 400 ohm I>otentiomeler. 
tube UV I 99 or U\'20IA. 
rheosta t to suit lube. 
tube socket. 

Hinding po.<-u and other makeup. 

In ma king UI) rhe radio fre(lueocy uoi t 
you must usc an amplifier tuhe for the 
li rsl stagr of ra(lio. \ 'ou call use any· 
thing ),ou like for th ... delC(:tor tuhe as 
leng as it is not a WOIL For the radio 
ftequency tube on Ihe diagram. use a 

(Coll/ilillCd all Pll /{I' 53 ) 

INTERNATIONAL BABYDYNE RECEIVER 

$50 .00 IN CASH 
WIll be .lv~~ I", Ihe """ """"1'''-1>1< "1.,, or II 
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I D; .~oun •• o dulo .. , 

The la ot ,",o,d in .Impn r..,d r.diD! TM. W i 
",,;u ... one I .. ow. 1.000 ", ilu. 

I .. I ST PRICE: $10 (Without tile tllbe). 
1 ... I ... . ...r jobl"" ,· TI" •• ., ,,'; 11 I", ,ho laG<' I~i . 
"""""; <sl,.:<iA li r UIO"~ '·""iMi" • • IId .. Q,,' ..... 

\\· ,It. ,.,. 0". "' '''(lUll .... 
1"~. ~bo,.., '~I <.'" I. ""'1'lrd 10 • "'0-0.".< .Al I·Ii· 
I r. " "" ad,·on l.n. 

SET COMPLETE $15 
Wilh lube. ph on ... b .... ,i .... _'c. 

Thia offer bear. a real money-gi"i n &:: 
"ai ue, for we ind u de in it only 
e-uaranteed artidu! 

INBTERN4~ 
~Y~!J1L 

RADIO RECEIVER 
TRADE:. MARK 

Mim"fl\ctured by 

A. Ii! T . RADIO COMPANY 
Dep t, B. DANVERS. MASS. 



50 RAD IO AGEjor Juty. 1924 The Magazi1U~ of Ihe !lOllr 

Corrected List of U. S., Cuban and 
Stations 

Canadian 

" OK'" 
K D I'M 
"OPT 
K Il YI.. 
IOH ~ I 
K DYQ 
KDYX 
K OZa 
1< 0 l£ 
KDZr 
KDZQ 
KOlR 
K" AO 
>;FAE 
" FAr 
"t-AJ 
K.· ... N 
KFAR 
Kt".\ t.! 
"t"AW 
Kh'V 
K f'l(I.B 
K FOC 
KF IlE 
KFBe 
KFB te: 
KFCL 
K F BS 

K F BU 
KFCB 
KFe!' "Fe., 
KFCP 
"Fey 
"Fe Y 
KFez 
"F DA 
KFDD 
K FO I·, 
"I'OJ I(roo 
KFDR 
"roY 
K FIll( 
KFOV 
" F Dl'; 
KFEC 
"rEL 

~~~~ 
t.:P E V 
K"EX 
KI'EY 
"FEZ 
KFFB 
K FFE 
K"I'O 
KFF P 
K"I'O 
KFFR 
KH"v 
I<;"Fx 
K n ' V 
KFFZ 
KFCC 
KFe D 
KFC II 
KFeL 
KFCO 
KFe y 
KFex 
rn "el'; 
KF II A 
" n IB 
KFII D 
K !C U I' 
KHIII 
" n lJ 
K"IIR 
" ."HX 

'" KFID 
Knf 
"I'lL 
1<1'10 

" '3 '" " F IV 
KFIX 

ICFtZ 
KFJII 
KFJC 
KFJF 
KFJ I 
KI'JI< 
KI'J L 
K"JM 
KFJI) 
KFJR 
"FJY 
KFJX 
KFJY 
Knz 
ocr" ... 
K"KB 

~~~s 
KFKX 
"rKZ "u KFI..R 
KI'Ll> 
KFLE 

Broadcasting 
Complete Each Issue 

T
H~ list of uroadcasting stations on these pages is brought up to dale each month by additions of 
new s tations and delet ion of those which have s uspended o pe rat ion. The li st is the produ(t of a 
vast \'olume of (or respondence and its co mpletenl!ss is due in large measure to the ass is tancr. of 

our spe<:ial news service in \Vash ington, D. C. Suggest ions, corrections and aclditiou al dat:l will be 
welcomed from readers and broadcasters. 

W ..... in~l,o" ... F.1«"i. '" MI •. Co ... 
Weo\'n~l,o" .~ ~;Ioc"i< &. Mr • . Co 
8<>",100'" 1>1.,.. .. ;< 11 Co ..• , ...•.. 
Tdeg,am I'ubll,hlns Co .... 
S'yoyTI"'D.... .•..... . •. 
O . T •• I,nolOlI>'. 

" " .. 
" 

'" '" .., 
". .., ... 
m , .. 
'" ,~ 

'" '" ,~ 

'" '" ... 
,~ , .. 
'" , .. 
'" '" ... ... ". 
'" ... 
,~ 

'" '" ". ". ,~ 

,~ 

'" n. 
'" '" '" '" n. 
'" '" '" 
'" '" '" '" '" '" '" '" '" ". , .. 
'" '" '" '" '" '" ... 
'" '" '" ... 
'" '" '" '" '" '" '" , .. 
n, 
'" '" ". 
'" '" ." .. , 
'" ... 
'" n. n, .. , ... 
'" , .. ... 
'" no ... ... ,. 
'" n. 
'" '" ... 
'" , .. 
n' 
'" '" ... 
'" ... , .. 
'" '" 

"F"1..H 
K F"LP 
" " LQ 
KF 1.. R 
" F" I,U 
K F 1.. V 
" F I.W 
K I' 1.. X 
K F" I, Y 
KF 1.. Z 
KF"M Q 
KFMR 
K rMS 
K F" M T 
K r MU 
KF"MW 
K F"MX 
" F"M Y 
KF'MZ 
"rN C 
" r NF 
IerNe 
""Nil 
" " NJ 
" " NL 
K r NV 
""NX 
" rNY 
K FNZ 
" "OC 
" " 00 
""O F" 
" F" 01i 
Kr OJ 
K F" 0 1.. 
K f ON 
""00 
" F'OP 

lm~~ 
KF"OT 
" I' O U 
K F O V 
" fO X 
K F O Y 
"~'OZ 
Kr p l\ 
KI' PG 
K F P H 
"FPI. 
KFPM 
KFPN 
K F P f' 
Kf PQ 
KF P R 
K F P S 
KF PV 
K FP W 
KI'PY 
KF P X 
KI' Q '" 
K FQB 
Kf OC 
KI' Q B 
KF O E 

~ f,8:; 
K I' O H 
KF"o' 
KFS C 
I> C B 
"eG 
KeN 
Keo 
<Cv 
, G W 
' GY 
K IIJ 
K U Q 
",0 

"" ' " ,,~ 

, ex 
KI. 7. 
KM J 
K ~IO 

"T ' "X '0' 
' 0' '"0 ' 0' ' OY 
< OW , .. 
"'" ",w 
'VO , V. 
Kwe 
K W I! 
",0 
"'W K Z M 

"" K7.V 
11' ...... 8 w ..... c 
11' ...... 0 w ...... ~· 
1'1 ...... " W ...... M 
W ...... N 
w ...... W 
W"' 8 '" 

'" , .. 
'" '" .. , 
on n. , .. 
'" '" '" '" '" '" .. , 
'" '" '" m 

'" '" '" '" '" , .. .. , , .. 
'" m 

'" ". .. , 
'" '" '" '" '" Oh .. , 
'" '" '" '" , .. 
'" m 

'" ... .. , 
'" '" ... 
'" '" n, ... n , 
'" '" m 

'" '" '" .. , ... ... 
'" '" '" ... 
'" ." , .. 
'" .~ ." 
'" '" '" , .. 
'" , .. 
'" ,~ 

on 

'" ... 
'" , .. 
, .. 
OM . .. ... ... 
'" '" '" '" ... 
'" ... ... 
'" '" ." , .. ... , .. ... 
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CLASSIFIED ADVERTISEMENTS 

RADIO EQUIPMENT. 

WHOLESALE PR ICES ON STANDARD REC EIVERS. 
H'\(o "~"""nt: Ud lor . !>omp. LIVE PROI'OSITION 
'0 DEALERS. T"" ...... RHio Co .. Ilia Dlx S ' .• 
MuncIe; Ind. 

~D10 BATTERIES 

S~r Radl .. A and B Cln:vll Battone' .... hld> b.-"l .. ~ In 
1_ III ... "", ~<""IOR. Sold f.,.. .a.~ or on p.yme," 

~ .... ~!,~e sJ~~B PI~C;:ot~':t B.t:.!~~·td~~·t!t~nl~~~"J7. 
MISCf.LLANEOUS 

Department of 

To tbe Man with an Idea I 
offer .. .omprehcnsin. ""P'" 

tien<ed, effid.nl oonoi,e for 1.1. 
prompt, lell al !>,olulion and the de· ".I .. pmen' of h i. propO$iti"". 

Send . ht<h of model and des'rlp_ 
li",,_ lor a dvl.e .. 10 , ..... narch 
thr .... !l"h p.lor Un1t~ Slale'll pal .. "is. 
el<. PreUmlnary ad"ice gladly {"._ 
nid'ed without cha rge. 

My expel".n.,. a "d f" mil'. rily will. 
... • .;''''. arlO Ircq".nlly .nable me '0 
,,«uraldy ad,,;.., di." .. as I .. prob_ 
. ~I e pale"'ability b.',,",- Ihey 1"0 
any up.n ••. 

IJot:Htln of ... ".able i"jctmol"m 
and jo.", j(W fWO/><.I, di,dosift ~ 
,.,..., idw ,,,. on .. q~.,/. IV.;/" 
laday. 

RICHARD 8. OWEN, P;>.l ta t lawyor 
11 0 ...... BI~., W uhinJ:lon. O . C. 
U71.M W""lw .... U, Bldg .• N. Y. C:ly 
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From London to Honolulu 

HAVE YOU BUILT YOUR 

UNameless"? 
A.k Yo". Onler or Write 

BREMER-TULLY MFG. CO. 
532 5. CanalS •. , 

Radio Car Spans East Canada 
l\Ionl rea.l. Ca.n.-In order 10 stimulate 

interest in radio th roughout the rural dis
tricts of the Province of Quebec, a. car of 
1 he "flivver" type and equipped with the 
latest receiving devices, has left Montreal 
to cover every district populated by 
French-Canadians. It is expected the 
itinerary will amount to more than 9 ,000 
m ile ~. 

RADIO ENGINEERING 
Radio Age Institute 

Look for the Approval Seal 
The above approval seal will be furnished free of cha rge by RADIO AGE, and any article 

bearing th is seal has been approved by the Institute Laboratory. 

We will be pleased to receive and test any materials that are offered on the market and give 
them our endorsement where they meet aU Inst itute tests . Send materials to RADIO AGE IN
STITUTE, 500 N. Dearborn St., Chicago. 

'A RADIO 
G OLD MINE! 

Radio Age Annual. the l>eSI hookup 
book. and one year's subs<:ription-$3. If 
you want this double bargain sign the 
coupon and mail at once. Send price by 
che<:k. currency or money order. II by 

che<:k add fi ve cents for exchangc. Clip 
the coupon at the right. 

Radio Al:e. Inc .. 
500 N orth Dearborn Street 

Chicago 
Cenllemen: !'lnK .end me by reI urn ma;1 you. iU~'''''ted ltadio AJ:'C Annu"l. cnn'A,n,nK blOt. 

t h n 100 b;~ po~ ... of h"",ku" •• "d ;n, ,,u<,;ooo alld .1110 .... d n,,, I{ ~dio Ago. Th. Magu; .. c of .he 
IIDu" fo , one y eo.. I ondo . .. $1. Th" wil l give mo. one doll~r boo k . nd • $l.SO ... bll<";p ,ion a' 

a ... "in.- of fifly ~.nU. Plea.., otart my oub."ipl'on ... i,h tI ••• __ .•• __ . __ . ____ • ____ numbe' 

Namo __ . _______ .• ___________ .. _. __ . ______ .. _ _ _ _______ _ 

City __ . _ _______ • _ _ ___ __ •. ____________ . ___________ _ 

S •• I. __ ••.•• __ .. _ •.• ___ •. ______ . ___ . ___ . __ .••. ________ ._._. ___ _ 

If book " I"",, it de.;..,d . ",ark <'0" he ... 0 a nd " .. do.., $ 1.00. If au,," ";p,;o", o nly, ma,k <10» 

he", 0 " 00 "ndo .. 52. SO . 
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Figure 4. Radio /reqllellcy 
a/JIptijicatioli is added to tlte 
Baby lleterodYlle receiver ill the 
malltler sllO'llm ilt the illuslralioll 
beluw. 

Cz 

He 

The Trouble Shooter 
(Callthllled from page -19) 

UV20lA or UV199. The UV1 90 works 
eJa:eptionally well as a radio frequency 
amplifier. A potentiometer must be used 
as shown, in order to keep the radio tube 
from oscillat ing. It maintains a posit ive 
bias on the grid of sufficient strength to 
keep the free oscillation (howling) of the 
tube from distorting the signal. Use 45 
volts B battery on the tube as sho .... 'Tl. 

Higher voltages do not great ly increase 
the efficiency of the circuit, but do add 
greatly to the li fe of the B battery, upon 
which t.here is a considerable drain. 

These questiolls are picked /roll' ti,e 
steady quota of 1IIaii wlliell arrives daily . 
Teclmicol service is jree II) all those who 
CGrejlllly observe tI,e rules mid rcqllire

mCllts set dow" ill tltc armOll/lcemcJtt 
prhlled ill this issue. Use llle departmellt 
jar YOllr problcllls, but dall't jorget to 
comply with the rtlles. Lctters tlwt do 
IlOt follow tlte required /illes COllllot be 
oltswered.-Techllical Editor. 

T hree Ch ica g o Station s Chan ge 
Three e h i c ago broadcasting stat ions 

have been affected by shifting and shakc
ups during the past month. 

The stations are WGN, WOAP and the 
old W JAZ. When the shifters got through 
with their work, WDI\ P had passed out of 
existence, \V JAZ was tabled for a l ime, 
and a new station, WEBH , had entered 
the ethereal activities. 

The' change follows tbe s.l le of thc 
equipment at the Edgewater Beach sta
t ion by Eugene P. Md10n:lld J r. , presi
dent of the Zeni th Radio corporation, to 
W. FI. Dewey, manager of that hotel. The 
rearrangement, it is hopet.i, will go a long 
wa}' tow:lrd clarifying the ether of inter
ference and will be a move welcomed by 
tbe fans. 

The Chicago T ribune succeeds the Boord 
of Trade in control of the station at the 
Drake Hotel, hitherto known as WDAP. 
Those call letters passed into radio history 
and t he call letters at the Drake will be 
WGN. 

p 

The Board of Trade has relinquished 
control of the station but the service fur· 
nished by it--crop and market reports, 
weather forecasts and standard t ime sig
nats-wilI be cominued in addition to the 
Drake features-Jack Chapm:ln's orches· 
tra, Drake concert ensemble, Blackstone 
quintet and the Barton organ progr:lms. 

WGN will be under the microphone 
guidance of two of the country's best 
known announcers, "Sen" Kaney and 
Jack Nelson. 

Mr. j\,tcDonald 's dec ision to sell the 
stat ion at the Edgewater Beach was m:lde 
early this month. He offered Mr. Dewey 
the opportunity to purchase it and was 
accepted. Mr. Dewey plans to continue its 
operation as the Edgewat er Beach Station 
under the cali letters WEBH. 

Mr. ]\fcDonald reassumes control of 
the old call letters of the EdgeWater 
Beath- WJ AZ- by which that sta t ion 
was known from the time it was e~tab· 
lisbed, May 12, 1923, until it was taken 
over by tbe Tribune last March. These 
letters wi ll be used temporarily at the 
Zenith experimental sta t ion on the Mc
Cormick building, but later Mr. McDon
ald plans to e s t abli sh a broadcasting 
station in some outlying section with <'. 
studio in the downtown distric t. 

SPECIAL FOR JULY 
Th. R"inarlz Radio BooIcl ~ •. by Frank D. 

Pe ... ...,e, I"I/y lII"s . .... ted . and RADIO AGE. 
lor SZ.5~. Peice "I bookie. al"" " Is SOc. 5<:,,:1 
check, ""r"'RCY or mo"~Y ",dec 10 RAD IO 
AGE, 500 N. Dcarbom S''''''', Chicq-o. 

You Can Also 
Charge 

"B" Batter ies 
at H ome! 

TI,. M 'I""fl '·n·' n OIl«y Ch'~u 
is a ""f1 hy aUy r" ,II . , oo« • .rol 
AI ·CO C bMg." 10 ' "/I." Io .. " ,·r· 
I,,". U . ...... .. D, 24 or 48 volt 
we, ··11" .,.., • • , In ton bO D' ...... 
w; ,lu!n. <il"«>n_'; "~ _"t. ii ', 
l~~~~· i~'~n' "',! l!!rl~a'rro~ 
l:nmn' ''. "" ,,b "I • .,. , • • d, 10 
" "'" $1(1. Wd le fo r i ,, '~ , c. ,jnll 
c lrrubr. od ne" "" ,1~.1 .... ·• " .. nc . 

A!'CO MFG. CO •. FI . k St. 
P,,,.ldenu R. I. 

I ' .' " , ...,. . &. . 

The .Magat l:llc of /lI e lJoll r 53 

UAUIO UItOAPCAST. Doubleda,. Page & Co., 
Garden Cil1, N.Y. 

I . ",,1_ W _to In "",,mcn' t o<" " cop, of Radio 
11 "-<1, .. , ·. K"""k ·Out Ser ... ,0 b .. .,n, , 0 

R. T . 

O-.half ....... _ 

TRANSFORM ER 
B eot l o r P"rt"bI~ 

MYERS 
"HI-MU TUBES" 

Famous Myers Amplifiers Again 
on the Market 

First Orders Will be Given Prefer
ence on Delivery 

Price, $5 .00 
BARSOOK COMPA NY 

Sales Representative 
53 W. J ackson Blvd. CHICAGO 
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COlTected List of U . S., Cuban and Canadian Broadcasting Stations 
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WOAl': 
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wnn 
W O O 
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WRAY 
WR8C 
WRC 
WRit 
WK< woe 
WRM 
W'" w.w 
WSAII 
WSAC 
WSAO 
WSA C 
WSA' 
WSAJ 
WS" .. 
WSAP 
WSAR 
WS"T 
ws" u 
WS"W 
WSM( 
WSA Y 
WS"Z 
WSB 
WS L 
wsv 
WT " B 
WTAC 
WT A " 
W T A C 
WTA OI 
WTAJ 
WTAL 
W T AM 
W T AP 
W T "Q 
WTAR 
WTAS 
WTA T 
WT"U 
WTAU 
WT AW 
WT " X 
WT AV 
WT AZ 
W T O 
WW"II 
WW"C 
W"",,O 
WW"E 
WW"" 
WWAO 
WW , 
WW> 
WWL 
WY"M 
W,""W 

Canadian Stations 
Calr, . y H ~ .. M .. " ... 
s,~, " ub. 1< "" • • Co.. . 
M 't<Obl \\,I.,,~ •• T .. , .... C o. 0 1 CaBo.d~ 
Ah",,,, P", .. , f< Pa".r c .... 

,C.-.12~ ",. Al b<' ,, ~ 
... "-<><o n.o. On •• , I~ 

.. .. M on',~~l. Que"'" 
" OQuo!> Falh . On •. 

Lb CI" 60: I.,.'E."net1'~n' ...... .•.. 

~~~:"~i~f"l~.fh~n,,· i::h~;~":: ::. 
w. W. G ' bn l R Od;" (Ltd .' 
S.mn' .. m~"a,k·Ulch"" 11.-,<1 ., •• 
R~d io S".d.,hie. (LM.) ....•.. 
Lay,,,,,,,! .. "i. S .. "I< ..... 
T h .. Rad .o Shop. . ........ . 
Sp"k. Co .............. . 
Th~ EI..,,,I< Shop (LId .) .. . 

8,,"*n. U"'."ni,y . ... .. • . 
ni ... " i" 01 M on •• ~'I .. .. 

RI><I,,, I;: n"".." , 
An .. " . .. " ubl"h,o. Co . 
Mo«o,,1 CO",I>~ny __. . .... 
C a .. adia n Wi .. , ... & £I..,. C" 
\\.~ .... '" CM,d., It'~I .. SUP. 1I. 'd.) 
V.ncou, ... /I,I~rc".n .. E ... ",,,I{'> ..... 

. ........... Qu_. Ou .. _ 
.Edmon ton. Alh.", 

.VI<lO';3. Il" ' ; ' h Col. 
· C~I.afl/. '\ Ibe" ~ 11<'''"" ... O".MC 

........... VanC<lun • . II. C. 
Sudbufl/. 0 ... 

. . ... '-"ndOB. Onl 
....... Nan";...... n. C. 
.SukMOtI~. S~k3' <h<W~'. 

... K'n .. ,,,,.. O n."lo 
• •. M .. ",,~ . Q n~MC 

. II .H!A~. Nova Scotl~ 
C"~. , y. I\I ~,,~ 
TotO"'", O D'. 

• _(.l" .. h«. O"el>«: 
· \'I<!o ,;~. II. C. 
.VanC(l~"" '.II. C. 

... 

.00 .. , . .. 
>0, 
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.00 ". .o, ... 
>0' m 
>0 , 
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C H CM 
c it es 
C IIVC 
CJCA 
CJCC 
CJCD 
CJC E 
CJC l 
CJ C M 
~" CJ SC 
CI(AC 
C K CD 
(KC E 
CKC Ol 
C I( C I( 
C K CO 
C KCX 
(I(LC 
C KOC «. 

Ri!oy ~ M cCo. ma< k .. 

~~~, ~~:::'tt;'.,,'Z"t~.~ '. · 
e::::t;.'o;'~'!UI:~~~ ·".i •. · Co. 
T . Ea. on Co. . .. 

~r~':'i',\~:a;{~,n:"l:'o:i,~: . 
J . L . I'hm,pe ...... . 
!',monl ",n~ .. '" C ... . 
I!~eni n. r. ,..., .am 
.... P u s ... I'.b. Co. 
Vanc:ouve , O ,jl y P .o';n«-
r.' " >doon I "","""n~ . 1 .I<-"ho .... C·n. 
Co n"";, n N ... i"nal ltall .. my •.. 
1 ... ~d~. l'~b. ' 0 ..... 
O"aw, R ""lo ,\, .. ,.I3Ilon. 
P. 8 u.,,0 !It: Co.... . ... 
Wilk in ... ., E"'<:"I< C<>",pn ••. 
W~,,,,,, .. h !to'lip Supply C .... """"I.ob. T~I~"ltone '<;v .. et n . 

Stations 

.... :: .C~:I";;'~~i.,,~~b&~.~ 
' .. E~:::.';,!.:t:~: 3'::'t;'i~ 

. .. I.<>ndon. On •. 
....... T""'''',,, On •. 

S,' 'J ';im;'JS:!u lt;;'n!"'I~" 
. ....... Mon.; JoU. Qu e""" 
....... , .... T"' o n.o . O n, 

... .. To . "' ..... On! . 
... Mon<ru l. Qtt <btc 

.. Vo nc:oun, . II. C. . .. To.",,'o. O n •. 
. ..........•... .. ono ... . 
.•• f~..-:I n • • S."hl<h~ ... ' n 

. •. O!, .wa. O n •. 

r::~lf:'7Y. ~: ['; ;:: 
1I ,'m ,l, on . 0",_ 

.. Wi"", ,,,,,, . M , ni.ob:! 
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m 
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'" '" '" m 
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'" ". 

'" m 
'" '" m 

'" on 

'" m 

'" '" m 

'" m 
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'" no 
m 

'" '" :'2 
'" m 
'" '" m 

'" '" , .. 
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'" no 
>0, 
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'" >0, 
~~o 
m ... 
>0, 
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'" '" ." ... 
'" . ., 
.00 
>0, 
m 

,wx 
' OW 

Cuh'n TeI"""'",,~ C" ......•.•••.•......• . lE ,b,n. .o, ~W; Ju ' ''' Po .... . ....... .... .. .. . . . . . . . . . . . . . . . . II~!'. D • '" :: •• 1I,Un> ,~ 

'" ZOK 
2B\' 
Z!;X 
2E\' " W , HC 
"C 
" 0 
2MN 
2MG 
UO 
2K .> 

l''''I ... hY~.. . .... 
AI\>e,,,, 5 ,I .. RU"~""n' .. 
Mo,loG,,,-b Vrk •. 
1',«I •• ick W. 8"" 0'" r:-"", •• I"k W. 8~"on ... 
\\· ... 'h"h ..... ~ Eloc. Co .. 
l!obe,IO E. Ihm,,6 •. 
nom"'o d~ Cub-,. 
Lul o Ca.~. _ . 
1::. S""'c"eo d e " uon' " 
hu,,~ Simon 
Monu.1 Co. 1:;,1 .... 
Ihul .... t~.·F .lcon., 
A'"", D ... a •..•... 

'E:isemann Has New " Receiver" 
Alexander Eist'm3.nn. treasurer of the 

Freed-Eisemann Radio COfjlOr.1 tion, has 
a ncw rcceivcr rermanentty in~ta l! ed ill 
his homc at 815 I'ark ,\venue, ;.iew York 
City. It h3$ ~elf-moving instJllation. In 
fact, it i~ 3n o: izht-pound portahl~ hoy and 
has 31ready ~hown marvelouf ~electh'ity 
in ~('tecllng its parents from millions who 
would ha\ e Deen honore(l l1a<l they heen 
cho~en. !=iincc its init ial HOWL at fou r 
o'clock Saturday mornint', ;\ray 3. it hilS 
climinalul ~queo l s with remorkahlc effi
ciency. It i~ equipped with an e:\traor
dinory loud ~peaker that i5 difficult to 
overload, and is caller for rech(tr!!in~. It 
i ~ ~apable of reeeh inq: the love and hom-

H ob, n, ,~ W, Oocac C oIl. d o .... . .. , .......... 
H'~'na '" 2WW "m.d"" Sa~n •......•. lIah:t-n. m 

Colon '" . lI ab"", '00 '" I ..... noIdo v. Flue,.".. 
...... Tu lnuou '" 6 K W F • • nk 1I . 1 ono •.•.•• . ... II ah,n., m 6K J F ",nk II . n ........... .......••....... Tu;n ucu '" .. 1Iabnn" '" . .. .U'nfi "ll!>' , .. 

. .. U ah,n. '" 
<e X An",..'~ T . Filue",' 

....••••. . .... CI~nfi ~o. m ">w Ird" •• do T o .. y_ .. .. 
H.b.n. m '"' ~o •• Ga .. d u .~ ..... .. .............. C i.n f~eo". .., 
1I"~ . n1 '" 6A Z Qlon.i n UII .. a t " .. ..... C;...,I" .. .,. .. . 

.1I.bond no '" J"" .... ,\I .., •. , •.. .. ..... .ColballeD '" ... lIab.", '" m Allnd.8.ock •.. _ . ........... s..., ~e Cub. .., 
• .,ban. m ,. y Alben" R.,..,h .•. _ •••... ~.~o. tI .Cub. n, 
Ibhon, '" " " And,..- Vlnn., . ............. . .•. ,.,.o.~ . C,,\>. m 
lI ato., n, '" ao\\' 1 ''''' .oC.J\''d~ ... :·.· .... ................... .. ... S'~r<>. de C yh. m 

: •. Ihb~n.' . . . S",..,.dcCub. '00 aE \ ' ~.:du.tdo M~."" •. 

age of the univer~e , incl uding DA D, an{l 
it is guaranteed to entcrlain aU comers 
for many years to come. Th e new reo 
ceiver is to be known as the Alexander 
Eisemann Juni or. It is a morlel. and 
there isn't money enoul.:h ill the whole 
\~orld to buy it. Everybody's doins: fmc, 
thank$! 

" Indorarial" Cuts Interference 
Eleclratl. Inc. , has placed a new amI 

novel indoor aeria l. called " l ndorarial," 
on the ma rket, and jud~ng from initi?1 
comments from the lan:e body of ra(ilo 
fans. the innovation is going to be excccd
inSI)' I>opui:u this Summer. 

. . .. . . . . . . . , . . . . . . . . . . . n, 

The Indor~rial contains 600 feet of wi re 
equally spaced between two pieces of 
specially prepared p.:I pcr. II is inMantly 
collaps ible and oortable without the d:lIl~er 
of tangli ng wires. For be~ t result5, accord
ir.g to tem made in the RADIO AC E 
lNSTJTt;T E laboratory, two Indorari3ls 
:lTe u~e(l ; one for acrial and one for 
ground. 

The RAD IO ACE tests revealed that 
this aerial afford, ~ha rp tuning and re
duces slatic to almost a negli~ble quan
tity. l.oca l , t l t ions ~pecially can be 
hroullht in with amazin,;:- d earness and 
volume. The capacity is approximatelv 
.0006. 
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With the Manufacturers 
A,klj ,jo".1 News "" Page $<>, 

Crosley Portable a "Winner" 
In order to meet the demand for port

able radio apparatus, the Crosley Radio 
Corporation has made the new 51-P, which 
enables radio fans to "lake their enter
tainment" with them during the months 
of out-of-door activities. 

The portable is a regenerative detector 
and one-stage audio amplification outfit 
in a strong leatherette covered and nickel 
trimmed portable cabinet. 

Loud speaker volume is obta ined on 
nearby stations. The list price is $25. The 
Crosley 51-P is 12~ inches wide, ll y.j 
inches high and 7~ inches deep. It weighs 

twenty-QllC pounds with batteries, phones 
and aerial equipment, space being pro
vided in the cabinet for these accessories. 

Gibson Joins Freed-Eisemann 

J . D. Gibson has 
a l ways been a 
wi reless enthusiast. 
Long befo r e he 
left school, he was 
building sets, and 
back ill 1910 he 
was operator of 
the "ancient" sta
tion NY on Forty
second Streell. 
Later he was with 
the American Mercantile Company's t raf
fic department and du ring the war he was 
chief electric ian in charge of the Central 
Control Station on Whitehall Street. In 
1918 he went in the Ship Owners' Radio 
Service as European representative, and 
three years ago he joined the A. H. Grebe 
Company in Richmond Hill, 1. T. The 
first of J une he signed up with the sales 
force of Freed-Eisemann Radio Corpora
tion. In his varied experience he hasn't 
lost a bit of his belief in radio and is 
thoroughly convinced that it is the great
est discovery of 

The Magazine oj the HOltr ss 
WQJ Latest Chicago Station 

Chicago has another broadcasting sta· 
tion. This time it 's WQJ, the Calumet 
Baking Powder Company- Rainbo Garden 
Station, being owned jointly by both. 

WQJ operates on a 443 meter wave 
length, and its studio is located on the 
second floor of the Rainbo Gardens Build
ing, Clark St. and Lawrence Ave., Chicago. 
The studio is elaborate and efficient, being 
cons tructed at a cost of several thousands 
of dollars. 

Jerry Sullivan, widely known mdio 
music ian, singer and song writer, is the 
director in charge, and Phil Schwartz is 
his assistant. R. ]. Engler, recently ,of 
WOS, J efferson City, ·Mo., is in charge of 
the mechanical equ ipment. 

One of the features of WQJ's programs, 
whic h is expected to make it especially 
popula r this Summer, is the (b nce music 
of Ralph Williams' famous Ra inbo Or
chestra and selections his entertainers. 

NEXT TIME INSIST 
ON 

"GOMET" 
"B" BATTERIES 

At al\ good radio 
stor"~ Or write 

ELECTRICAL MFG. A~ENCY 

ERLA BLUE PRINTS 
Erla Receive rs out·d ista nce other sets with an a lmost unbelievable volume and a natu ralness 
that cannot be distinguished from the source of reception . 
This is the fam ous Erla Reflex Hook·up. Less than one yea r old-but has taken the ent ire 
nation by storm. Every listener-in raves about it and wants a set of his own immed ia te ly. 
So easy to cons truct that anyone who can handle a screw d river can build the se t complete in a 
surprisingly short time-about lYz hours. Everything is so s imple and easy. 

NO SOLDEHING WHATEVEIt-ONLY A SCREW DRIVER NEEDED 
The results from the E rin 3 tube is natu ral ness itself and ca nnot be improved upon . Actual 

size work ing diag rams make everyth ing simple and casy. Every piece of a pparatus and every 
wire is pictu red in its exact place-every a r ticle needed is listed on the diag rams. 

Diagrams sent same day your order is received. Send P . O. or Express Money Order 
or Bank draft or Bank Cashier 's check. Do not send s t a mps or personal checks. 

Erla Hook-up Diagram Prices 
3 sheets for making 1 tube se t 25c 
3 sheets for making 2 tube set 35c 
3 sheets for making 3 tube set SOc 

Frank D. Pearne 
Sole Distributor of Erla Diagrams fo r U. S. and Canada 

829 Waveland Avenue, Chicago, Ill. 
Dealers. Write for Quantity Prices 

AI_y. M.nlion RADIO AGE Wh~n W'ilint 10 Ad • ..,Ii~'" 
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With the Radio Manufacturers 
The Thermoformer 

Engineers and inventors have long re
alized the importance of ope rating tubes 
directly off lighting circuits. Xumerous 
attempts have been made to accomplish 
this for radio rece iving set~, hut the resul ts 
ha\'e been keenly disappointing, except in 
the case of tubes used for transmilting 
purposes. Even so, the apparatus in\'oh'ed 
in com'erting the usual lighting current 
into usable vacuum tube current has been 
entirely too elaborate and out of all pro
portion to lhe cost of the batteries this 
rl'p laced. 

:\Ir. R. E. Sabin, a noted chemical en· 
gineer of Somerville, N. J ., with the co
operation of 1. G. Pact:nt, a radio manu
facture r and engineer of Xc\\' York City, 
worked out the Solulion of harnessing 
commercial ligh ting current to the usual 
lcceiv ing set. These practical men worked 
C'ul an indi rect method of harnessing com
mercial lighting current, in whIch such 

~ istances . thermal conductivities. em is.>h'i
tics, radiation. etc., of the various parts 
have been made, all contributory to the 
final perfected result. 

The perfected thermoelectric trans
fo rmer device, which has been given the 
sib'nifican t name of "Thermoformer " con
sists of a neat pres~ed metal container in 
which are placed the several rows of 
bimetallic units, as well as the e!ectrical 

current is merely used a~ a source of heat. resislor clement. The ligh ting current is 

t~sk , . as \\"~ll as the high-voltage "plate " 
ClrCUlL~ whIch usually caiNor the so-caUed 
" 8 " batteries. There is no hum or buzz 
or other indication of the lighting cu rrent 
used to operate the tubes. 

O gden F o r ms New Corporat io n 
Clarence E. Ogden, founder and presi. 

dent of the Automatic Electrical Devices 
Compan)" manufacturer of the Hom
charger and manufacturer of \' ibrating 
rectifiers, has recently organized and in
corporated under the laws of Ohio, a new 
concern-The Kodel .Manufacturing Com· 
pany-for the manufacture of a portahle 
radio set, of which he is the inventor 
together with other electrical and radi~ 
specialties. 

This company's first offering to the 
trade will be a ~mall . compact and really 
portable long distance radio set-T he 
KODEL-the Camera of Radio. This set 
weighs l e~s than .5 pounds complete with 
all accl::Ssories. Contained within a neat 
leather cO\'ered case .5 ;11tx4J4x8 inches in 
size is a standard UV-IQQ tube, "A" and 
" B" dry hatte ries, pair of sta ndard head 
phones, ground and aerial wires. This set 
operates quite successfully without either 
ground or aerial, the two wires merely 
being thrown on the floor. With ground 
connections only. surprising distances 
have been received, and using aerial the 
Kodel has a range of from 2,000 to 3,000 
mile5. 

They ba\'e adapted the thermoelect ric led di rectly to the resistor cil'ment, which 
Im·thod of energy transfer of the solution operates in much the same manner as the 
of the greatest radio problem of tooay- heating dement of an electric iron. Thi~ 
the op.::!ration of vacuum tubel; on a light· heat is brought to hear, without any sub
ing current The thermoelectric power stantial electrical coupling, on special 
transformer consists of a number of pairs electrode castings, while the other end of 
of d i~s imilar metals in contact, one june· each of these sptcial cast ings is in contac t 
tion being in clo~e thermal relationship with a strip of metal which comprises the 
with, hut neutrally coupled elect rically other membtr of the thermo-couple. The 
from a re~i5to r clement in tht power or thermo-couple unit~ art! all joined together 
lighting circuit. The difference in tern· so that their indiddual electrical outputs 
perature between the metal members arc combined for the desired output. The 
caust's the flow of current. and while the container is provided with screened top "Snow W h ite Fluid" fo r Radio 
potential of a single thermo-couple is quite :md bottom to permit the passage of air to J. W. J ohnston, manufacturer of Snow 
low, any desired pot ential rna}' be ohta ined carry away the undesired heat. White Products. in Rochester. N. Y .. was 
by using a battery of himetallic uni ts con· The "Thermoformcr" can be arranged surprised to learn thaI his "Snow Whitt! 
nected in series. to operate the filaments of a number of Fluid" was being used extensively for 

Sovel adjustments of the elec trical re- vacuum tubes, which is the more diffic ul t radio inr-.t rument marking purposes, 

1
rr' ••••• ;;~;;;;;;;;;;;;;;;;;;;, .. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;,;;,;;;;;;;;"iI "Snow White Fluid" heretofore has heen used for such applications as wh ite 

~hOC5, dres~es, golf halls and window ads, 
and it was qui te by accident that a radio The Best 

Telmaco Radio Guide 
Book describes all, lOc.' 

Our new 64·pa~e Ca.~ lolf No. 
TGR c ,mto'n . ..... en .y o f .he 
moot pop ul a r r~d;o circu;" 
prin.ed i n b Lue. The. e indude 
.he Su!>"r.lic' er'<)dyne. N eul
r o d"n e , Gdme, Inve <f cd_ 
Colp ltu . Fl"wclhnJl, R ein.n:. 
D,ode EleClr3d. Supcr.Rc~en . 

en';"e an d man y others. 
Each ~ r.; cle u ocd in eir""i .. il 
u.nc.;vcly pictured inot u c' o f 
3ppurin R i n Itr..,,~h. " hema'ic 
form. Bco,d"" con.ainin~ blue 
prinll . the bet. in radio i. a[, o 
illul tra.ed and d <:lcrihcd. Cau. 
lo,uen. po •• poidfo rT eo Cen ... 
Each circuit .... o. 'h d o ubl e. 

S<!nd { OT ),OIlT copy [oday. 

Radio • In 

DEALERS' Our New Dulc .. ' C • • atoso: ~nd Pricc U .. 
describe. nurty a ll .he bene< Sundard 

• Radio Line • • You . ho.,[d hQ"c i<. Moiled 
FREE to a ll bonafide d ea ler, m aking ""Que>C on ,hdr buai ne," u:nio n ery. 

"Gi;:"L~ ·"A.ff'ACQ- Radio D ivision 

~-"" ,C1Ql _~ TELEPHONE MAI N TEN ANCE CO 
!}golo"/y Rodio £:rdu.ioc(y S II . ' 

E .. abhshed 1918 20 o. \Ve s St. Depf. C C h .<:.ago, 111. 

fan discovered its successful adaptahili ty 
to radio sets. 

According to ~Ir. Johnston, the Special 
Grade Sno\\" White Fluid is an extraordi· 
narily satisfa ctory preparation for mark· 
ing curved arrow points and titles of 
various kinds of radio connec tions. Il is 
also good for marking tic-in conneclion~ 
and fo r making fIgures and indentations 
on dials. RADIO AGE INSTITUTE has 
tested Snow White Fluid and found it to 
be all ~Ir. John.~ton claimed in the radio 
building line. 

New Mode ls of Magnavox 
The new modd ~Iagnavox Reproducers 

R3 and R2 contain refinements making for 
great ly increa~{!d efficienc}' as well as 
economy of operation. 

Current consumpt ion, as the result of 
impro\"emeIlL~ in the magnetic circuit, has 
been so reduced that it is now an unim
portant factor. The new R3 and R2 
models CRn be operated at any point be
tween .1 ampere and .6 ampere when sup
plied with six volts. An average current 
consumption of one·fourth ampere results 
from the use of a three·volt battery of 
either dry cell or storage type. 

th.WilY> M,~I'ON RADLO AGE WI,,~ lI",oto~. I .. Ad:uh."" 



Your Radio Problems Solved 
for 30 Cents in Stamps 

I F YOU arc const ructing a receI vIng set, and you need help ;n the wa}' of clear diagrams and 
full detailed desc riptions you may have it by return mail. 

We have laid aside a limited number of back numbers of Radio Age for you. Below we are 
listing the hook-ups and circuit diagrams to be found in these magazines. Selcct the ones you 
want, enclose 30 cents in stamps for each one desired. 

We advise immediate attention to this as the stock of back numbers of several issues already 
has been exhausted. 

Ma y, 1922 Febru a r y, 1924 
-How to ma ke a s imple Crys tal Set for $6. 

Oct ober , 1922 
- How to make a Tube Unit for $23 10 $37. 
- How 10 make an Audio F requent)· Ampli r~'i ng Trans-

former. 

Novem ber , 1922 
- Photo-electric Deteclor Tubes. 
-Design of a porlll ble shorl-wave radio W3,·cmeler. 

May, 1923 
-How to ma ke the Erla single-tube renex receiver. 
-How to make a por t.1ble Reinartt sel for s ummer use. 

June, 1923 
- How to build the new Ka ufman receiver. 
-Wha t about rour antenna? 

Jul y, 1923 
-The Cril1ll!s in.'erse duplell system. 
- ]--Iow to rc,1u and follow symbols. 
- Proper antenna fo r tuning. 

Sept elnber, 1923 
-Simple [~adio Frequency Heceiver. 

Decem ber , 1923 
- Building the l la rne:. Rece;" er. 
-Combined Amphfier a nd Loud Speakcr. 
-A selective Crysta l Reed,·er. 

J anu ary, 1924 
- Tuning Out i nterference-\\'a'·C Traps-Eliminators

Filtcrs. 
T .... ''' tl(k< .. hkh w:u. anno..,><:<'(t rrllm 11~lion. W J,\Z, woe :aoo 

WO\W. 
-A Junior S UI>cr-ll elenxl)'ne. 
-Push· Pull AIl~pli ticr. 
- Rosenbloom Ci rcuit. 

- How to m;lke n haltery charger. 
- lmpro"oo Reinar tz Circuit . 
- Interference rcjl!Clors. 
-Single Tube Heterodyne. 
- How antenna fUl1ctions. 
-Adding two audio s tages to selecth'c reech'er which 

began as a CrrS1al set. 
-Sup<!rdyne rocch'er. 

March,1924 
-An Eight:r ube Su per. llelel"Odrne. 
-A simple, low 1055 luner. 
- Ju nior 1-leleroo:l)'nc Transformers_ 
- A Tuned Radio F requency Ampliller. 
-I-low to make the Kopprasch Heceh·er. 
-Adding Radio F requency to the Variomeu:r Sel. 
-Siml)le RenCll: Set. 

April, 1924 
-An Efficient S uper-Heterodyne ( full y illustrated ). 
-Selectin g the Right Receiver. 
-A Tcn-Dollu Rt'Cciver. 
-An ti-Bouy Ca p.1cit), I look-ups. 
-Rattio r~ rt.'Iluency AmJ)litic.ation. 
- Rcllexing the "l1r\~e-Ci rcuit Tune r. 
- l ndeJl aud first two ins luhneuts of Radio Age Data 

S heets. 

May, 1924 
-Const ruction of a Simple Porta l, le St- t. 
-An Ideal Set fo r the Summer Camper, 
-}\ Traveling: ~1an's Rl'cciVcr. 
- Radiu Panels. 
-Makiu/Z" a Basel·Weavc Tuner. 
-Thi rd in~ t:t l menl of Radio Age O .. ta Sheets. 

June , 1924 
- Important Factors in the Construction of a Super-

I letcroUpl<'. 
-,", l ' nll'l' rs.L i .. \m/,litier. 
-A Sun:: rirf;' Rei ex Sct. 
-A<.lding Radio allll .I\ ullio 10 H;Lb)' I I('\crOflyne. 

RADIO AGE. Inc. 
500.51 0 North Dearborn Street CHICAGO, ILL. 



Crosley Trirdyn 3R3 Special, $ 75.00 

Crosley 51 , $18.50 

Crosley SI·A, $14.00 
Crosley SO, $14.50 

Crosley SO.A, $18.00 

Guaranteed Satisfaction at a Reasonable Price 
cnOSL~;Y SO-A "~ '" 0 "" lube A.m~l.o"" n ~J;C"crBth'e 

n e<'('; V~'. We Leli" ... 11,1~ '0 I", 'h" m",,1 ~m~'r<>! On" I" .... 
• .,.,..ivcr ovcr ,'U ' Oil tho ",a rk et.. Uke our pr""",,, l\1",lr l V 
which " ~", ... ,ACd"". i, will l",,,1C in. '''"let ave ' a"" c""d' Ii<>.,S: 
''' , .. "''1<11'10°'' .... 1.o,,,,u1e,..,i"lJ . ' 8. llo,,~ at n di., M""", of one 
tlIOI' '''''' ,,,iI ~. 01" m ....... U~ ~ "Y " Ia"da.d 8,ora!r<l OOI""y 
...... 1'1 .... 11 vA"UUm ' uhe. i>,;u, IU.$(}. . 

enOSLEY ~/}'A-A new "'" ~'UC Audio 1'",,,,,u,,,,,,y AIn' 
plifoer Iu .,,(l1 ~h ,h~ "(W " odd 50 ' l"CCivet. T .. i. "nil i. """ i" "",1 
... ;,10 ~ 1iI,"nr Ol' . ... i' ,.1I for " ""Iiu" .. If the ("" " .... ,' froon oJ,,, 
" A " And '" II "' 1I" I1<·r ..... \\1"·,, uoed in ""''' '''''''on " 'il lI Ihe 
Crod,:y ",~ I"I ~O 1I ,~.<i ,,, •• il "i."" ,he Oft"'u leu , of a ' lore .... 
, o he ""~r"""n,iv .. r<""';"N, i>,i"c, II'.oo. 

e ll(.SLEV ~ , _ I OI , ,, .. ,,Il·f,,,,. da r- ,M • • "",,;Vet """am,, 
' ''e bi ~1I""<1 .d lin~ r" d lo n'l<"<",,-i" lI18e1 in Ih ~ .. or l,l. a,.1 " hold. 
IbM fORo; ';!)n 1", la1. 10 u ..... I ..... ' And ... d 5' or8"" l>al1 ... y 01" 
d. y orfl , ul ..,. . •• ·~~,..,." Ii ve dr .. .., IOI" .. ... 1 o u" sl a~" of " ,,01'0 
f~ue"~y "",pliI""'I"''', Will I .. i .. ~ ill loral a .ar"'n. on II'~ 
1"",1 Il;"'a .... ~ . nil , i,,'!'8' A .~I .""I~. m,'pt""...., ""'"I iI ...... " ill 
01000 h,,1lI' I" d'.'a" ~ ."'ho ... On 110" I •• ,d ~1 ... a~CI" . P,ic~ . 11'.511. 

CItOSLEV 5 1·A-A "".' 0 ..... . ,_'" A" ,I'" t ·req ..."oq Ampll. 
6r-r 10 ma l"h II.~ \l u ..... 51 • ...-dvpt. \\ he n ,,,.ed i" """.-1 .... ' 
.. ilh the C' oNo-y " .... d ~ I 1I • ....,;v"'" il ~ ; v"" 'he etluiva\cm ol 
... ,,~ ' u l,,. tI.""' ....... I;v~ . .... ei"rt. P,ic. 114.110. 

C II OSI,I·:V ~:?_ " ....... 1I ... ·r .uhe A"",'"",." 1I .. ""ncta ,jvc 
ll00/civ" •• Ita. I'loo"e jAr. I .. pi,,,, ill Oil 1"'0 Ill"'" a ud llIa"''''''1 

Write (or Descriptive Circular. 

, ,,ild, In 'u.n nlf Ihe "A"' And '"II" It:r tl ene... II I. u .. " . .. aUy 
em";" ,, , . " '1Il ",ovid" I""d . ,~.".".. ,'01 .. " ... 011 , Ii. larot Ita ';"" • 
uud". 1""rl i",, U1 nil co"o]t ,i",," . "nd ;, In evr. , "'''y ou ;dea l 
. e ... ·'vr' fo. Ih~ !,orr .... Pricc. 13O.00. 

C llosun' SI . P- Th i. i. 'M" ""w ,_,fthle "" I. It i. Ih .. 
e ,ooJr y M.~ld 51 ' ''0 ,,,I,,, , ,...dv,,. rrlou",rd i" a I",,' br , e llo 
co,''''''''' r~ rr yi "H ~" ... . hal n """'II." 'm,,nl f", " !la,r of """d. 
!lhm _ a 'MI n"" 10 bold nn :r "',~e I""''''' "I"", rur , 10,. ,,,,,,," ar 
dry .,.·11 ,,,e,,,,,,, lui ..... TIrIOI ",,,,h-,,.. ~" " I", " ..... 1 ... .. . IQIi<>..ary 
"", ,,, ' hr ho" ... or " , a , ..... '~I,I<: . Pt;c_. Sl5.00, 

C IU,S I.E\' Till II 1l\' N 3 113- Thi. , 1,....., l ui ", ,,....,;v.,.- , iveo 
Ihe r trod" .. "y a .. ,1 v<>l"",,, .. r II li,'~ l uh~ ...... ~; , .•. ,. '''co<' ..... al ;o>g 
Ha ,lito ~' ...... u~, ... y AlI1 I,lIr"" " ... " . n~~I ... r"lh'" IlN""lor wil h 
Oll"~I"~....,,,f lIe flr ... ·o/ .. no/ "01" .,,,,,,,of.tr,,;~ h' A"dito t"rr1""ner A",,,liI ,,,,,,,,,,,. e " " I ... <" ... 1iI .... ' .. 0/ .....,.",,' ... y_'~'iool. 0Il"~ 
IIn.1 <r ,u_""", 10 al "ill . UlIUJ '}I, .... ,door or .. I ..... ' indoor 
II"Ir.",a a"d to, .... e .... Ii~ve. tI ,e on"" "Illd .. n, a ... 1 $Ilarl""l 
I .. ",,~ . ..... h ·r. "" 110" , n. .. ,k ... , ,, ' ""y p.;"" f .... Iw,,,gill, in 1-.: 
d ;'t.~ ......... In'i" . .. . i>r;u.IU.oo. 

e lloSI.EY TIt IIl IlYN 3 11l i'1'1;;C: I,\!.r-Thio 1I.' ...... et ;, 
" ...... 'Iy II ...... "' .. U ,t.~ T ,;..o/y" 3 113 u .... r.' 'h"~,,lid n'ahOf<any 
.,..I~ .. '" i. la. "",. a,~ 1 " • ...., 1,0". I ... mcl1 ' .... iH' .... ' , .. I """,~;ze 
,.illo 110 .. """' , lonulir .. 1 ("rni'ure ""Ihnlll!. '11.""" is . "Ilie""nl 
. "" .... in";'''' r .... " II Ilrl! " A'" • • ,,1 " " "' Un".,.. ..... ...,.-,ui.oo ... hez:t 
.umdard .It)' <:ell 1 .. 1"", n", II ...... i>r;u . ITS .IIO. 

For Sti le by Cood Dealers Everywhere, 

THE CROSLEY RADIO CORPORATION 
PoweJ Crosley. Jr., President 

723 ALFRED STREET CINCINNATI, OHIO 
Crosley Owns and Operates 
Broadcasting Station W L W 
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This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
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