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I have had so much success and My dear Gene: 

long lif~ with the cunningham tubeS in my 
set. and I have heard such favorable reports 
during my lecture tour throughout the United 
States. that I have decided that we should 
equip the Expedition with cunningham receiv-

ing tubes e~clUsivelY. You will therefore please 
arrange to purchase theSe tubeS, per the 
attached order, and have it shipped 
to the Bowdoin in time for the tests 
before the sailing at Wiscasset. 

SincerelY yours, 

Since 1915.
S~ndard for all sets 
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Smashes Eyery Precedent 
---In Performance and Value 

Looks and performs under every cond ition like 
a $25.00 Speaker, but actually costs a fractional 
part. Its wonderful tone is due in part to th~ 
gooseneck horn , as graceful in appearance as it is 
scientifically co rrect. Meets the requirements of 
every type of broadcasting and Receiving Set. 

Wherever there are ears that hear there is a Tower 
Quality Product io Fit your Taste al1d Pocketbook. 

SOLD BY GOOD RADIO DEALERS EVERYWHERE 

ToWEg MFG. COQPODATION 
9B BROOKLINE AVE. BOSTON MASS. 

EST LOUDSPEA.KER VALUES 
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Forecast of Contributions 
for October Issue 

G. M. Best describes the construction of a 
new four-tube receiver having remarkable S{

lect ivity, sensitivity and tone quality . In another 
article he a lso tells how radio is used to help 
in detecting earthquakes. 

'-, 

Volney G. Mathi,son has written the real 
story of the radio compass under the title of 
"Piercing Neptune's Shroud." He not only ex
p lains how and why it w orks but he also brings 
realization of its wonderful va lue. 

'-, 

Every antenna owner will be greatly helped 
by reading Kirk B. Morcross' article "Check 
Up Your Antenna from Its Characteristics" 
wherein he shows the effect of resistance, in
ductance and capaci,ty on radio reception. 

'-, 

R. Lewis Rockett has a good constructional 
article about an improved loop r.eceiver using 
five tubes, three of which are radio frequency 
amplifiers and capab le of being tuned below 
200 meters as well as covering the radiocast 
band. 

E . E. Griffin has built a detecting, oscillat
ing and modulating radiocast wavemeter whi,ch 
may also be used as an efficient receiver. His 
account of its construction will enable others 
to do likewise. 

M. K. Lock writes about "A Univer.sal Meter 
for the Home Laboratory" and details the 
method whereby one meter can be used for 
many purposes. 

D. B. McGown presents the practical data 
for the h me construction of a quartz oscillator. 

'-, 

L. W . Hatry sugges ts the use of a loading 
coil as a means to de-tune an antenna and thus 
to reduce ·nterference. 

The fiction feature is "The Gii-l with the 
Madonna Voice," by H. P. Bridges, Jr. 

'-, 

Transmitting amateurs will be especially in
terested in "Heising and Grid Modulation 
Systems" by L. D . Grignon and F. C. J ones. 
The results of this clear-cut analysis show that 
grid modulati,On has many advantages over 
plate modulation of the carrier frequency. 
There wi ll also be illustrated descriptions 
of several notewo rthy amateur installations. 

'-, 

Dr. Maurice Buchbinder discusses various 
methods of eliminating osci llation in radi,O fre
quency amp lifiers, pointing out the advantages 
and disadvantages of each method described. 

'-, 

Dr, John P . Minton follows up his article on 
the methods of loud speaker testing 'with a 
discussion of the limitations of commercial loud 
speakers of the small horn va rietY.,. 

'-, 

Carlos S , Mundt cont ributes . a novel idea re
ga rding a simp le mast with a low center of 
gravity. 

G. F. Lampkin te ll s "How Radio Circuits 
Work," ana lyzing the resu lts shown by re
actance diagrams. 



No . 48 6 Ev eready La ye rbilt 
HB" Battery. 45 volts. Lel1gth, 
8 3/ 16 in ches. Widtlt , 4 7/16 
ill{!hes , Height , 7 3/16 incites. 
W eight, 14 J4 po"nds. Price, 
$5.50. 

I t's all battery. Wi/It every ",bie 
il1 Ch packed to capacity, it cou-
1.0;'15 about 30 per cent more electricity
producing material . All cfr ance oj loose 
01 broken c01mectiolls avoided by C011/.act 
oj full orca of carbol! plate aga i1l st z inc 
plate . Th e scientifically correct cOlls/ructio7l. 

The greatest improvement 
ever made in "B" Batteries 
ABSOLUTELY new in construction-per
fected through years of research , the 
new Eveready Layerbilt "B" Battery 
is as superior to the old type " B" 
Battery as a tube set is to a crystal. 

Heretofore, all dry "B" Batteries 
have been made up of cylindrical cells 
-no one knew how to make them any 
other way. The new Eveready Layer
bilt is made of flat layers of current
producing elements compressed one 
against another, so that every cubic 
inch inside the battery case is com
~etely filled with electricity-producing 
materi al. Layer-building heightens effi
ciency by increasing the area of zinc 
plate and the quantity of. active chemi
cals to which the plate is exposed. 

After the most rigid laboratory tests, 
more than 30,000 of these new Ever
eady Layerbilt "B" Batteries were 
manufactured and tested by use under 
actual home-receiving conditions. These 
tests proved that this new battery is 
far superior to the famous Eveready 
Heavy-duty Battery ij"o. 770, which 
up to now we have ranked as th e 
longest lived "B" Battery obtainable. 
On 4-tube sets, 16 mil drain , it l asts 35 % longer. 
On 5-tube sets, 20 mil drain , it lasts 38% longer. 
On 6-tube sets, 24 mil dr a in , it la sts 41 % longer. 
On 8-tube sets, 30 mil drain , it lasts 52 % longer. 

The new Layerbilt principle is such 
an enormous stride forward in radio 
battery economy that we will bring out 
new sizes and numbers in this Layer
bilt form as fast as new machinery is 
installed. For the present, only the 
extra-large 4 5-volt size will be available. 

Buy this new Eveready Layerbilt 
No. 486 for heavy drain service. It 
far exceeds the performance for which 
Eveready Radio Batteries always have 
been famous and is , we believe, by far 
the most economical source of "B" 
current obtainable. 

M a1lu/actured and guara1lteed by 

NATIONAL CAR!BON CO., INC. 
New York San Francisco 

Canadian National Carbon Co., Limited , Toronto, Ontario 

{

EVEREADY HOUR EVERY TUESDAY at 8 P.M.} 
Eastern St,alldnrd 7' ;1116 

Begin ning Sept. 29th. 9 P. M. Eastern StatJdard T.ime 
For real radio enjoyment, tun e in the "Eveready 

Group ." Broadcast through stations-
WEAF New York WGR ]~uf1'<1 1o WWJ Detroit 

~i~~ ~~~I~~!ence :~~~ ~:~~1~~~I~~h weco {~{~I~~1,~~rOli9 
WFI l~h il adelphia WSAI C inc innati woe D avenport 

EVEREADl 
Radio Batteries 

-they last longer 

T eJl th em that you saw it in nADIO 
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\Vhat makes for efficiency 
in fixed condensers? 

This diagram indicates the efficient details 
of construction that have made Micadons 
the standard:;: fixed condensers of radio. 

Dubilier engineers have developed these 
standard condensers of accurate and per
manent capacity. Micadons are known the 
world over---and are used in 90 % of all 
radio sets. 

*Standard-anything 1'ecognized as correct by common 

CONsent . . . of a high degree of excelle1'lce.-fiVebstcr 

Dubilier 
:CONDENSER A ND RADIO CORPORATION ,-

Tell th e m that you saw it in RADIO 



Theq said . 
it couldtit be done! 

But no~· •• 
Complete with built-in loud speaker of great volume 
and superb tone quality. 

Encased in · · · 
As fine a heavy genuine solid mahogany cabinet as 
ever graced any radio set. 

<New and ImprovQd 

FR ESHM4N 
MlASTERPIECle. 

~ 

Model 
5 .. F .. 5 

At sJxty dollars • • • 
Not only complete with built-in loud speaker and mas
sive mahogany cabinet, but this wonder circuit has 
been scientifically perfected and each and every single 
part strengthened and co-ordinated. 

For exalDple • • • 
The new Freshman Masterpiece straightline wave length 
condenser with vernier attachment which assures hair
line selectivity-permitting you to tune in the station you 
want without interference over the entire wave length 
range. This is merely one exclusive feature of the 

World's Greate§t Radio Receiver 
For sale at AUTHORIZED FRESHMAN dealers only 

ehas.~reshman ro.lnc. 
~adWl~rs otu3\.:sP.arts 

FRESHMAN BUILDING .... _____ .l40-Z4S WEST 40TH ST.-NEW YORK. NY ______________________ _ 
_ CHICAG O OFFICE - 3 2 7 S. LA SALLE ST. 
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MacMillan Knew·~· 
When Commander MacMillan chose Zenith radio for his latest 
North Polar Expedition, he knew from personal experience what 
Zenith would do-

MacMillan knew that Zenith-even one of the earlier models-would 
enable him to tune in stations all over the United States and Europe 
-even far-off Honolulu. 

MacMillan knew that no other radio equipment would give him such 
extraordinary performance, such unfailing service. 

When Arctic explorers of MacMillan's calibre stake their lives-re
peatedly - on Zenith performance, one reason only .can explain their 
choice-Zenith has proved to be the best obtainable, at any price. 

Ask your nearest Zenith dealer for a demonstration. 

Costs More - but Does More! 

ZENITH RADIO CORPORATION 
Strau s Building, Chicago 

T e ll the m tha t y ou saw it in RADIO 



• • tnany ltnprovetnents There ' are 
Prest ... O ... Lite Battery the new • In 

IN THIS new battery you' ll find all the good points and 
.high quality that have made Prest,O ,Lite an unfailing 
aid to better radio. And in addition there are many im' 
portant refinements and improvements that make it the 
most attractive, most convenient battery you 'can buy. 

This new battery has a beautiful stippled finish hard 
rubber case that blends with any furnishings. The case 
is molded in one piece, giving sturdy, leak'proof strength. 

To make the battery convenient to carry, the handle 
has been given a comfortable rubber grip . 

The oversiz;e terminal nuts on the bind'ing posts are 
easy to turn and insure perfect contacts. 

Novel rubber insulators completely cover the tops 
and sides of the cell connectors, preserving the original 

fine finished appearance at all times and giving protection 
against accidental short circuits. 

No effort has been spared to make this <:. battery you 
will be proud to own. Yet, like the rest 0f the Prest' 
O ,Lite line, it is priced to offer you the biggest value of 
the day. A sk your dealer to show you this battery and 
the Prest,O,Lite Chart that helps you select the right 
battery for your set. O r wnte Indianapolis for a copy 
of our interesting handbook on radio storage batteries 
and how to charge them. 

THE PREST,O,L I TE CO., INC. 
INDIANAPOLIS, IND. 

New York San Francisco 
In CJ.nJ.da ; Prest,Q .. Lite Company of Canada, Limited, T orontv, Ontario 

Tell them that you saw it in RADIO 7 
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KARAS 
AUDIO FREQUENCY 

vI';: . 
</f," f 

I • 

MONIK 
AMPLIFYING TRANSFORMER 

These are the Audio Fre. 
quency Transtormers used 
by Mr. Best in h is wonderful, 
new hook .. up published in 
this issue of Radio and rec_ 
ommended by him in his 
construction specifications. 

':}r&.~.~' . ~ ~,.. .. 
J? ~r~~_ -£_, 

C?lbe:'- _,til/mph oj a asterpi~ce,l 
-A Marvel of Transformers that Brought Real 

Musical Quality to Radio Reception 

JUST one year ago the Karas Harmonik Audio 
Frequency Transformer took the radio 
world by storm. 

delightful pleasure of real, true radio music in 
their homes. Set manufacturers were prevented 
by price from adopting Karas Harmoniks for 
their sets. So the ready-made set-buyer, unless 
he undertook to switch transformer~, had to 
do without Karas Harmoniks. 

Nothing like it had ever been known before. 
For the first time, scientific study had been de
voted to perfecting an audio transformer for the 
reception of broadcast music. The problem of 
amplifying high, low and medium frequencies 
to equal degree was finally solved. Bass notes 
were poured from the speaker in full strength 
and rich tone quality. The vital harmonics in 
rich overtones, formerly lost, 
were brough{ out in their full 
beauty by this marvel of audio 
transformers. 

Today there are in use, hundreds of thousands of sets-good 
sets- which could be vastly improved in musical quality by 
the simple operation of replacing the old transformers with 
Karas Harmoniks. Perhaps you own cne of these sets. It 
may be all you desire from the standpoint of selectivity, of 
range, and other tuning qua ities. But, if it is not equipped 

with Karas Harmonik Audio Frequency 
Transformers, you are NOT getting 
nearly the musical quality you can just as 
well enjoy. Are you going to be content 
with anything short of the best? 

Music critics, who had always 
condemned radio music as false 
and distorted, approved the re
sults of Karas Harmonik ampli
fication with great enthusiasm. 
Prominent radio engineers sub
jected Karas Harmoniks to ex
haustive laboratory tests-and 
pronounced ita technical 
masterpiece Technical editors 
who promoted the season's most 
successful hook - ups specified 
Karas Harmoniks in their cir
cuits. The triumph of the Karas 
Harmonik was complete! 

The Distinctive Qualities that 
Elevate Karas Harmonik Trans
formers to the Higltest Pinnacle 
of Success in the Radio World. 

1. Many thousands of turns of wire 
2. Low ratio of turns 
3. Extra large quantity of special 

formula iron in core 
4. Controlled air gap 
S. No core saturation 
6 . Minimum of Reluctance 
7. Least Hysterisis and Eddy Current 

Loss 

You can install Karas Harmoniks your
self. It's a short, easy job. Or, any radio 
repair man can do it for you. Make up 
your mind to do it now-at once. Get a 
pair of Karas Harmoniks TODAY! 
In large cities. most good dealers car-ry Karaa 
Harmoniks- and in many small towns. If your 
dealer is out of them, order direct from us. 
Send no money. Just use the coupon below! 

8. Low Distributed Capacity E' C 
9_ Scientifically circular shielding Karas lectrrc 0., 

preventing inte~~C~O~UP~I~~in~g~O~f e~l~eC~~1 ... ~4:05:7:N:.~R~OSC:kw:el~1 :st;._: __ ---;r:il:~ic and electromagnetic Chicago, 111. 

10. Very High 
11. Extremely 1\\' Fre' 
12. High and even .c CO., Cb\Cg.\lo.· .\< !\UdlO IUS 

Amplification l!,\ectt \ e\\ St.. }-l.armon$7 aplece , Yl to 
of all Andio ~ataS N \\oc\<'" f Karas ostm an pr\Vl\egd not 
Frequencies. 4057 ' ~ .pa\rs\tpay thedPthat 1 an,:\f theY\\ ~e re-

d me~-~-~- 1 "" deystoO . ";10 d aY y"" 
please Sf~ans\ orm;;~' lt \s ~nt\me ~,\~t mY mone 

Quency on dehVtormer s a; t o me. a 

But, for all of this, the enjoyment of Karas Harmonik 
amplification was too greatly confined to one class of 
radio enthasiasts. Home set builders bought Karas 
Harmoniks by the tens of thousands. They were free 
to pick and choose. They were most exacting in their 
demands for the newest and best developments. 

'Pustaget\1e tt'anssat1.sfactor 
r eturn entl.t'e\V 
pr ove d a t once. 

{U
nde -----------~--~.-------------

------

------

----------_ ... 

It was the owners of factory-built sets who missed the 
T e ll th em th a t y o u s a w it in RADI O 
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CRadiotorial Comment 

WITH the probability of another radio con
ference to be called. by Secretary Hoover at 
the end of the statIc season, there arise re

pe~ted rumors of radical changes in wavelength allo
~atIOns. One of the most persistent of these rumors 
IS that the amateurs are again to be crowded out 
of their upper band so as to make more room for 
the radiocasters.' 'While no one can now accurately 
for:cast the recommendations of the large group of 
radIO men who may constitute the conference there 
are certain fundamental facts which are sig~ificant .. 
of the improbability of this change being made this 
year. 

In the first place, all except th~_ "outs" are pretty 
well agreed that there are already enough stations 
on the air. , Rather than increasing the number, the 
demand is for increasing the quality. Would it not 
be better to set certain standards to be met in return 
for the privilege of using a specified wavelength? 
Then when a station fails to meet the standards an-, 
other could be given its place if sufficient assurance 
is given that the newcomer will live up to them. 

Although there is room for more stations between 
150 and 200 meters than between 200 and 285 the 
pre.sent limit for Class A stations, there is every 'indi
cation that the demand for this new space would as 
greatly exceed the supply as does the demand for 
the present wavelengths. Department of Commerce 
officials believe that a new rush of applications would 
follow the opening up of such a reservation and 
that within a short time the problem would be as bad 
as it now is with the more restricted band. 

Finally, the matter of simple justice to the ama
te~r requires. that he not be deprived of this space. 
LIke the IndIan he has been continually crowded off 
his reservation, albeit making good use of what is 
left to him among the lower wavelengths. 

But should these several considerations not suf
fice to prevent the opening up of a new band 'for 
radio casting, there still need be no cause for alarm 
among the owners of the present types of receivers 
that will not tune to the lower wavelengths. In many 
cases the addition of a .0001 mfd. fixed condenser in 
series with the variable antenna condenser is all that 
is necessary. In other cases the coils may be tapped 
or enough turns removed to get down to 150 meters. 
So the radiocast listener, at least, need have no con
cern. 

THE rapid growth of rad~o ~uring the pas~ four 
years has led many unthll1kll1g people to Imag
ine that this modern miracle is revolutionary, 

both in its sudden growth and in its effects on our 
social life. But nothing can be further from the 
fact. Radio, like any other permanent advance, 
grew slowly for many years before.it burst into 
bloom as nation-wide radiocasting, and its lasting 
effect upon our social habits and customs will be just 
as gradual. It is the result of evolution and not of 
revolution. 

The main difference between evolution and revo
lution is a matter of time. Revolution attempts in a 
moment what evolution accomplishes 111 a genera
tion or more. 

For instance, the several stages in the develop' 
ment of the vacuum tube, the heart of the presen 
day receiving and transmitting set, have been pa
tiently accomplished during dl': past thirty years. 
The tube was practically perfected 111 :l:s present 
form before there was any thought of radioca2i-ing, 
And prior to that were years of endeavor in the 
development of the other electrical apparatus which 
makes radio possible today. In its entire history 
there has been no single spectacular invention that 
has suddenly upset the theory and practice of radio. 
N or is there likely to be in the future. 

Many people have been waiting for some revo
lutionary change in radio that will render all existing 
sets obsolete. But they are waiting in vain. Each 
year sees certain improvements, just as there are 
changes in automobiles, but the set of today will still 
be giving good service five years from now. 

This tendency to wait for the revolution which will 
never materialize has been unwittedly fostered by 
the extravagant claims of some advertisers. The 
ideal which they set up, while impossible in -the pres
ent state of the art, is accepted as the criterion in 
judging the performance of any set. But there is still 
many an improvement to be made before the perfect 
set will be even approximated. There will always be 
better sets coming, just as there will be better pro
grams to be heard. But the present ones are well
worth while as an investment in the enjoyment of 
family life in the home. 

RADIO FOR SEPTEMB ER. 1925 9 



Start 0/ race at the Golden Gate, Sa1l Fra1lcisco. 

Radio's Part In the Greatest Ocean Yacht Race 
A D escription of the Transmitting and Receiving Equipment 

A board the Yachts in the Tahiti Run 

ON June 10, 1925 there set sail 
from San Francisco four intrepid 
yachts, competing in the longest 

yacht race in history. These craft 
sailed, with the wind as their only mo
tive power, for the port of Papeete, on 
the island of Tahiti, 3660 nautical miles 
from San Francisco. When it is re
membered that the distance from New 
York to Liverpool is about 3000 nauti
cal miles, it can be seen that this was a 
cruise of considerable magnitude, sur
passing the feat of Columbus when he 
sailed from Spain to Watling's Island, 
~!-::::;c: yachts being far smaller vessels 
than those of Columbus. 

The yachts which entered the race 
were the IDALIA, ELOISE, MARIN
ER and SHAWNEE, the race being 
won by the MARINER, which arrived 
at Papeete on July 1 st, covering the dis
tance in 20 days, 12. hours. The prize 
was a huge silver trophy offered by Sir 

10 

By D . B. McGown 

.J2v O.c.. 

Fig. 1. Tra1lsmitter circuit /01' "IDALIA ." 

RADIO FOR SEPTEMBER, 1925 

Thomas Lipton. The venturesome spir
it of those entering the race can best be 
appreciated by remembering that these 
ships were none of them over 60 feet 
long, or over 10 'feet beam. To a lands
man it would 'seem that 'Such small craft 
would be .unseaworthy in heavy weather, 
but as a matter of fact they are as safe 
as a large ocean liner and in many cases 
are more comfortable sea-boats, to any
one who is really a sailor. 

The IDALIA and ELOISE carried 
complete radio equipments on the trip, 
and since the use of radio on such boats 
is an innovation, the radio fraternity has 

,been watching the race with more than 
usual interest. Space is at an extreme 
premium on such small vessels, both 
above and below decks, for every possible 
assistance is given to the spread of sails 
and consequent speed, and anything that 
would tend to interfere in the slightest 
with the speed of t~ e vessel was forbid-



R..I';c. 

Fig. 2. Circuit of transmitter of "ELOISE." 

den. Thus the construction of an elab
orate antenna system' was impossible and 
conditions necessitated crowding the ap
paratus into a tiny space below decks. 

The accompanying pictures show the 
radio equipment on the IDALIA and 
the ELOISE and give a good idea of 
how compact it had -to be, and the ne
cessity for careful design. On the EL
OISE, the apparatus is mounted in the 
main cabin, in a compartment built in 
the ,,,'all, and is so arranged that the 
entire apparatus may be concealed by 
folding up the panels, thus providing 
more room when the radio equipment 
is not in use. The receiving set and 
transmitting key are mounted on the 
hinged door, the transmitter being per
manently mounted inside the cabinet . 
On the IDALIA, a slightly greater 
space was available and hence the ap
paratus could be mounted conveniently 
in a more accessible position. 

The transmitter on the IDALIA, call 
KFVM, was designed and built by the 
ship's operator, Mr. Ray Newby, of San 
Jose, Calif. Mr. ~ewby is one of the 
oldest radio men on the Pacific Coast, 
having been employed in the ra'dio busi
ness since 1907. The transmitter is of 
the "master oscillator-power amplifier" 
type, consisting of a 50 watt UV-203-A 

'vacuum tube connected in a Hartley cir
cuit, -which energizes the grids of three 
similar type tubes which are connected 
in parallel. A schematic circuit diagram 
of the transmitter is shown in Fig. 1. 
As this equipment is to be used far away 
at sea, where no interference will be 
caused to nearby listeners, direct coup
ling was used, but it should be borne in 
mind that this circuit cannot be used for 
amateur work ashore, with the radio 
regulations as they are at the present 
time, as the latter require inductive 
coupling. The transmitter is mounted 
behind a plate glass panel, which affords 
good insulation and permits inspection 
of the apparatus at all times. 

The power installation which is also 
_ used for lighting and auxiliary power, 

..32 v Oc. 

hour capacity. A motor generator set 
operated from 32 volts d. c. provides 
1000 volts d. c. for the plates of the 
tubes, the starting rheostat consisting of 
a number of heavy, cast resistance grids 
mounted behind the panel, and large 
enough to permit the full load current 
to pass through them without exces
sive heating. The rheostat switch is 
mounted on a leg of the table, and per
mits a voltage control from 500 to 1100 
volts. The tube filaments are lighted 
from a separate 10 volt lead storage 
battery, the key being placed between 
the negative filament lead and the neg
ative plate supply terminal. The re
ceivers are mounted on the table to the 
right of the transmitter, one being a 
honeycomb coil regenerative set ar
ranged to cover the waves from 150 

.000.35 J 
c;:::....-----+----+--£:-----+.-i 111--- --III 

8 + 

Fig. 3. Short 'wave recelve,- used on "IDALIA" and "ELOISE." 

is identical on both vessels, consisting 
of a gasoline engine driving a 32 volt 
d. c. generator, which -charges a set of 
lead storage batteries of 150 ampere 

meters up, and the other a special short 
wave receiver. 

Besides the short. wave tube transmit
(Continued on Page 68) 

Installation aboard the "IDA Ll.A." 
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The Modified Best Superheterodyne 
Part 11-- Baseboard Model 

Complete Constructional Details for aNew Eight-Tube Loop 
Model Covering the Range from 50 to 600 Meters 

By Gerald M. Best 

DUE to the greater ease of assem
bly and wiring, a baseboard 
model superheterodyne is more 

popular than the shielded, panel-mount
ed set described in August RADIO. 
The important modifications,-the im
proved oscillator system and the grid 
condenser and leak specified for the fre
quency changer-are :ncorporated in the 
new design, so that it is possible either 
to make these changes in sets constructed 
in accordance witJ1 previous directions, 
or build an entirely new set, as the 
reader prefers. 

Fig. 1. Fiew of Panel Front. 

This is intended primarily as a loop 
receiver, although a separate antenna 
adapter may be added if desired. It re
quires only two tuning controls and with 
its two stages of audio frequency ampli
fication, can be connected directly to the 
loud speaker. . 

The set has been designed to employ 
eight tubes, five of the C-30 I-A or 
UV-20I-A type and three of the 
UV -199 or C-299 type, the latter being 
the most satisfactory intermediate fre-

, 

quency amplifiers where elaborate shield
ing is not used. Rheostats are mini
mized by the use ;of automatic filament 
cartridges. If it is desired to use large 
tubes throughout, it is better to use two 
intermediate stages, which will permit 
the omission of the voltmeter and 30 
ohm filament rheostat necessary for the 
proper control of the small tubes. 

End Fiew of Receiver, Showing Oscillator System. 
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The general appearance of the panel 
is shown in Fig. 1, the oscillator and 
loop tuning condensers being at the left 
end with the feedback condenser mount
ed above them. To the right of the 
tuning controls are the volume control, 
filament rheostat and voltmeter, with 
the three output jacks arranged sym
metrically below the rheostats, and the 
filament switch below the voltmeter. 

Fig. 2 shows the drilling template for 
the panel. Many of the holes desig
nated are for specific makes of apparatus, 
so that when the panel is ready for 
drilling, the templates generally fur
nished with each piece of apparatus 
should be used so as to make sure that 
the holes will be drilled in the right po
sitions. 

The illustrations show the appearance 
of the completed set, and will be of as
sistance in properly arranging the appar
atus. The side view shows the method 
of mounting the oscillator coil, and the 
position of the frequency changer tube in 
back of the loop tuning condenser. In 
order to shorten the leads where pos
sible, and simplify the work of wiring, 
the oscillator and frequency changer are 
mounted on the baseboard back of their 
respective panel controls, and while this 
does not lend to symtpetry in the ar
rangement of the tubes, the increase in 
efficiency from shorter leads is obvious. 

The shelf for the intermediate fre
quency tubes is made only large enough 
for three 199-type sockets, the detector 
tube being mounted on the baseboard. If 
intermediate frequency transformers of 
a type other than those shown are used, 
where the terminals are near the hase of 
the transformer, it may be possible to 
omit the shelf and yet retain short grid 
and plate leads. This can best be de
termined when the parts are purchased. 

FIG. 3 shows the schematic wiring 
diagram, which does not differ ma

terially from that described last month. 
The '~cillator tube is at the left, and is 



controiled by variable condenser C2 

.0005 mfd., in series with protecting 
condenser C 4 .006 mfd., the latter pre
venting the vacuum tubes being burned 
out in case the air condenser plates be
come shorted. Energy from the oscil
lator is fed into the frequency changer 
by means of a .1 megohm resistance R3 
in series with a fixed condenser Co, 
which is made large enough so that it 
will not affect the total resistance of the 
circuit between the grids of the oscillator 
and frequency changer. 

The loop antenna is tuned by con
denser Cv which is the same size as C" 
the grid condenser C 3 being a variable of 
not over 50 micromicrofarads (.00005 
mfd.) maximum and the grid leak R2 
from 2 to 3 megohms, depending on the 
tube. A center tap -loop is employed, 
energy being fed from the plate of the 
frequency changer through a small air 
condenser C to having a maximum ca
pacity of .00005 mfd., to one side of the 
loop antenna. The center tap of the 
loop is connected directly to the posi
tive filament of the frequency changer. 

The three intermediate frequency 
stages are transformer coupled, using 
transformers either of the shielded type 
or open core non-shielded, as desired. 
The tuned stage should be of the proper 
design to matc!"l the intermediate stages, 
and the tuning condenser C 7 should be 
of the value specified by the manufac
turer, the value shown on the diagram 
being for the particular transformer 
used in the experimental layout. 

The volume control is obtained by 

Rear f7iew of Baseboard M ode/. 

means of a 2000 ohm potentiometer 
shunted across the second intermediate 
stage, the potentiometer being arranged 
so that the circuit is open when the 
slider reaches its maximum position. 

The three intermediate tubes are of 
the dry cell type and are controlled by a 
30 ohm rheostat R t • The detector tube 
is of the storage battery type, the fila
ment current being controlled by an 
Amperite in the same manner as for the 
oscillator and frequency changer. The · 
grid condenser Cs should be .00025 mid. 
and is shunted by a grid leak R4 of 3 
megohms. In the plate circuit of the 
detector tube is the radio frequency by
pass condenser Ca, which is shunted 
across both the primary of the audio 
frequency transformer, and the 45 volt 
B battery, so that the high frequency 
component in the detector plate circuit 
is localized within the set. 

The two audio stages are connected 
in the conventional manner using 
shielded transformers such as the Karas 
Harmonik or other recently developed 
high quality' makes and the tubes be
ing storage battery tyoe, supplied with 
either 90 or l3S ~olts plate, depending 
upon the volume required. Where nor
mal room volur.--- with a horn type 
speaker is required, 90 volts plate and 
40 volts C battery is ample, but for 
large rooms and where a cone type loud 
speaker is used, the additional plate volt
age and 9 volt C battery should be sup
plied for best results. The new UX-112 
tube recently announced will increase 
the output of the set if used in the last 
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audio stage and requires a .5 amp. Type 
112 Amperite in place of the .25 am
pere size. 

The by-pass condensers Co and Cll 
are shunted across the plate battery sup
ply to the frequency changer and oscil
lator tubes respectively. If trouble due 
to high resistance in the B battery circuit 
is experienced, with resultant howling 
in the audio frequency stages, a small 
by-pass condenser of .006 mfd. or more 
may be connected from the positive B 
battery bus at the transformers, to the 
negative filament leads to the audio fre
quency tubes. This will also be neces
sary in case a protective resistance is 
placed in the B battery circuit, as was 
done in the shielded model. 

Many of our readers find it difficult 
to wire up receivers from schematic dia
grams, and so we have prepared a pic
torial diagram, Fig. 4_ in vertical per
spective, showing the actual wiring for 
each piece of apparatus, each part being 
plainly marked with respect to the sche
matic diagram in Fig. 3. The picture is 
distorted in places to permit all the con
nections to be shown clearly . . 

IN assembling the set, the panel appar
atus should be mounted first, and the 

connections to the jacks soldered before 
the panel is mouted on the baseboard, as 
some of the jack connections will be diffi
cult to reach unless the wires are sol
dered first. Flexible wire is handy for 
these connections, and should be well in
sulated. 

The tube shelf is made of wood, the 
dim -"sions being 2y,!:x7xy,!: in., and is 
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I -' A S soon as the wiring is completed, 

the A battery should be connected, 
and the tubes placed in their sockets. 
The automatic filament cartridges should 
be of the .25 ampere type, 'with the ex
ception of a .5 ampere size in the last 
audio stage, and each one should be 
checked by shorting it out of the circuit 
temporarily. If the filament of the tube 
associated with the cartridge becomes 
brighter, the cartridge is O. K. 
The filament rheostat Rl should be cap
able of reducing the voltage of the three 
199-type tubes below 3 volts, with the A 
battery fully charged, and if this cannot 
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be accomplished , a rheostat of higher re
sistance should be substituted. 

After the filament circuit is found to 
be correct, connect the positive A bat
ter)' to the 22 volt binding post, and see 
that the filaments of the tubes do not 
light, for if any of the tubes should light, 
there is a short circuit in the set and it 
should be located before connecting the 
B battery. Connect the positive A bat
tery to tile 45 volt and 90-135 volt ter
minals and repeat the above test, and if 
no trouble develops it is safe to connect 
the B battery, and the loop antenna. 

After placing the tubes in their sock
ets, turn on the filament switch and ad-
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2 /"1£ I 
C- II 

just the intermediate frequency tubes to 
3 volts. Plug in the headphones in the 
first audio jack, and set the volume con
trol at a point about one-third between 
zero and maximum. Tune in a local sta
tion to maximum, with the oscillator and 
loop controls, and reduce the volume to 
a point where it will be comfortable 'with 
the headphones. 

Move the oscillator condenser back 
and forth slightly to observe the degree 
of selectivity of the oscillator system, 
and if the two points where the station 
can be tuned in on the oscillator con
denser appear to be broad, too much os
cillator energy is being fed into the fre-
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quency changer, and it will be necessary 
to' change the resistance R3 to' same 
higher value than .1 megahm. Grid 
leaks af .25 and .5 megahms are easily 
abtainable and ane af these values 'will 
be sure to' pravide the carrect resistance 
far the ascillatar circu it. If the valume 
cantral is set at taO' high a paint, the 
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Fig. 5. Details of Brackets for Shelf. 

tuning will be broad under any circum
stances, sa it is better to' have the valume 
law w hen making this adjustment. 

As has been explained many times, 
with the superheteradyne receiver a sta
tian can be tuned in at twa places an 
the ascillatar condenser dial, one setting 
being 45,000 cycles above the incoming 
frequency and the other 45,000 cycles 
below this frequency, when the inter
mediate amplifier is tuned to 45,000 
cycles. Signals should be received at 
about the same degree af intensity at 
either paint an the dial, and if it is 
faund th<'.t this is nat the case, grid can
denser C 3 may be mare than .00005 

PARTS FOR THE MODIFIED BEST SUPERHETERODYNE, 
BASEBOARD MODEL 

No. 
Required 

3 

1 
2 

3 

3 
1 
1 

2 

2 

2 

2 

7 

Part 

1. F. Transformer 

Tuned Transformer 
Audio Freq. Transf. 

Jack 

Oscillator Coils 
Osci ll ator Coil Mtg. 
Rheostat 

Variable Condensers 

Tube Sockets, Plain 
Type 199 

Tube Sockets, Cushioned 
Voltmeter 

2 mftl. Fixed Condo 
1 mfd. Fixed Condo 

.00025 mfd. Fixed Condo 

.006 mfd. Fixed Condo 

.002 mfd. Fixed Condo 

.00025 mfd. Fixed Condo 
with G-L mtg. 

.00005 mfd. Var. Condo 

Grid Leak-3 megohm 

Gr id Leak-.l megohm 
with mounting 

Potentiometer, 
2000 ohms 

Binding Posts 

Automati.c Fil. Cart
ridges 
" " " 

"C" Batteries 

c, 

Circuit Makes That May Be Used Designatio n 

Tl, 

To 
T" 

Rl 

Cl, 

en} 
Co 

C7 

C" 

C. 

C. 

C" 

R" 

R, 

RlO 

R e., 
Rs 
R. 

T " T o 

To 

C, 

C, 

ClO 

R-I 

Ro, R7, 

Ba ldwin-Pacific, Genera l Radio No. 
271, Jefferson No. 150, Remler, Sil
ver 60 KC. 

See Text 
All-American, Dongan, General Ra

dio, Jefferson, Karas Harmonik, 
Pacent, Premier, Rauland Lyric, 
Stromberg-Car l son , Supertran, 
Tho rd arson 2:1. 

Carter, Erla, Federal, Frost, Marco, 
Pacent. 

General Radio No. 277-A, Band C 
Gene r a l Radio No. 274-B 
Amsco, Brad leystat, Carter, Federal , 

Frost, General Instrument, General 
Radio, Pacent. 

Acme, Bremer-Tully, Camfie ld, Card
we ll , Ensign, Genera l Instrument, 
General Radio, Karas, Marco, Na
tional, N. Y. Coil, Phoenix, Remler, 
Signa l, Si lver-Marshall, U. S. Tool 

Amsco, Benjamin, Erla , Frost, Gen
era l Radio, Kellogg, Marco, Rem
ler, Si lver-Marshal l. 

Benjamin, Fro st 
Hoyt Model 17, Jewell Pattern 135, 

Weston Model 506 or 301. 
Dubilier, Kellogg, N. Y. Coil 
Dubilier, Electrad, Kellogg, N. Y. 

Coi l, Federal. 
Dubilier, E lecn'ad, Federal, Kellogg, 

N. Y. Coi l. 
Dubilier, E lectrad , Federal, Hilco, 

Kel logg, N . Y. Coil. 
DlIbilier, E lectrad, Federa l, Hilco. 

Kellogg, N. Y. Co il. 
DlIbilier, E1ectrad , Federal , Hilco, 

Kel logg, N. Y. Coil, XL. 
Amplex, Continental , X L Model G. 

Che lten. 
Aerov ox, Amsco, Dav en, Durham, 

Electrad, Filko, Freshman. Rogers. 
Aerovox, Amsco, Daven, Durham, 

Electrad, Filko, Freshman, Rogers. 
Centra lab, Federal 

Amsco, Eby, General Insulate, Gen
eral Radio. 

Amperite No. lA. 

Amperite No. 112. 
Eve ready No. 751. 

mfd., and should be adjusted to' a lawer 
value of capacity. 

The ad justment af candenser C10 may 
be made fram time to time, while tun
ing distant stat ians, ar can be left in a 
permanent positian, as desired. If the 
latter is preferable, adjust the set to' the 
lawest wavelength at which the set is to 
be aperated, with any given ascillatar 
cail, and turn the feedback candenser 
until the set breaks intO' ascillatian. 
Then back aff the capacity slightly and 
yau have the praper ad justment for the 
langer waves. If the set as<;illates con
tinuausly at all times, tbis condenser 
may be defective and shauld be tempa
rarily cut out of the circuit to' see if the 
oscillatians will cease. If the oscillator 
tube does nat ascillate, and nO' statians 
are heard at any setting af the ascillatar 
candenser, the trauble may be due to' a 
defective tube, ar incarrect wiring af the 
ascillatar cail. Try reversing the can-

Fig. 6. M etlzod of Connecting Antenna Coils. (Co ntinued on Page 70) 
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Future Developments In Audio Frequency 
Amplifiers 

A Forecast of the Pro bable Trend in Transformer and Tube Developments, 

Together wi th an A ccount of Test Methods Used 

I
N the preceding chapters of this series, 
the various forms of audio freque ncy 
amplification possible with existing ap

paratus have been discussed in detail, and 
the reader has no doubt formed his 
opinion as to the merits of each method, 
both from the discussion and from his 
own experience. 

While the future cannot be forecast in 
great detail, it is safe to predict that the 
next few years 'vill see long steps in 
advance toward perfection of audio fre
quency amplifying devices. Two main 
avenues of approach are open; one by 
way of vacuum tube development and 
the other by improvement of audio fre
quency intertube coupling devices. 

At present the obvious advantages of 
resistance and impedance coupling .are 
available only at the price of low am
plification per stage, since such coupling 
devices cannot step up the voltage under 
normal conditions and therefore limit 
the gain to the amplification constant of 
the tube. It is apparent from the curves 
shown in the last chapter, for various 
types of impedance coupling, that if 
tubes having amplification constants as 
high as 30 or 40 were available to the 
radio constructor, impedance or resist
ance coupling could compare well with 
transformer coupling in amplification per 
stage and at the same time retain super
ior frequency characteristics. I t is an 
open question, however, whether vacuum 
tube manufacturers will undertake to 
place such a tube on the market at the 
present time, since the price would have 
to be fairly low to compete with the 
standard tubes of low amplification con
stant. 

P resent day transformers, though still 
far .from perfect, are a far cry from the 
inefficient, poorly designed products of 

Br G. M . Best 

several years ago. The future may be 
expected to bring still greater improve
ments, as manufacturers begin to recog
nize the principles of · design and the 
problems to be met. Too many trans
formers in t he past were built to sell 
and not to ampli fy. Many were unin
telligent copies of some transformer al
ready on the market and others, if tested 
at all, were tested at some single fre
quency, with no thought for ·what might 
happen at other frequencies. 

But today we find a number of trans
former manufacturers giving thought to 
means of improv1ng their products and 
undertaking extensive tests to determine 
their degree of success. The new high 
power radiocast stations have a practical
ly perfect frequency characteristic from 
30 to 5000 cycles, and the new cone 
type loud speakers will force the devel
opment of the audio amplifier as has no 
other means. Of what avail is a high 
class radiocast station and a fine repro
ducer, if the medium in the form of the 
audio amplifier cuts out the upper and 
lower extremes of the musical scale, as 
do 75 per cent of the present amplifiers 
in general use? 

The impedance relations set forth 
earlier in this series show that good 
transformer design requires the highest 
possible primary inpedance consistent 
with other factors. Present grades of 
core iron make possible higher primary 
impedances only by increasing the num
ber of turns of wire or the size of the 
core or both. In this direction, however, 
there is the serious limitation of dis
tributed capacity in t he secondary wind-

mg, and the prImary also if it is very 
large. Curves shown in previous chap
ters demonstrated the disastrous effect 
of too great an effective capacity across 
the secondary winding. There is, there
fore, a limit to the number of turns 
which can be successfully employed in 
the secondary, which limits the primary 
w inding to as few turns as possible con
sistent w ith a good step-up ratio and yet 
have sufficient turns 'to keep its im
pedance high. The interwinding ca
pacity effect offers the possibility of 
some advance in this connection, for by 
choosing some moderate ratio, the prim
ary and secondary turns may both be 
increased proportionately beyond the 
point where falling off at high . fre
quencies begins, thus improving the low 
frequency characteristic. Then, by the 
cut and try method, the windings may be 
so proportioned that the inter-winding 
capacity will bring up the high frequency 
characteristic to its proper fl atness. Some 
of the transformers on the market al
ready embody this feature to a great de
gree. 

Progress in the direction of larger 
cores or better proportioning of coils can 
be small at best. The real hope of the 
future is that some core material having 
far greater permeability, such as Permal
loy, will be used. Because the inductive 
component of the impedance of any coil 
having a magnetic core is directly pro
portional to the permeability of the core, 
if we had a kind of iron whose perme
ability was say 100 times that of the 
silicon steel now in use, it would be pos-

(Continued on Page 74) 
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Fig. 1. Circuit Used In Audio Frequm cy Tests . 
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The Facts About "LOW LOSS" 
Radio Apparatus 

A Consideration of the Effects of a Coil's Power Factor on 
Its Perforn1ance In a Receiver 

fX the present time there seems to 
be a maddening rush for so
called low-loss coils. Manufac

turers have sensed this demand, and have 
put on the market spider web, honey 
comb, basket weave, and a host of other 
kinds of trick coils with and \vithout a 
dielectric support, in order to cater to a 
popular demand. This movement to
wards reducing losses in various pieces 
of radio apparatus ~a~ been in good faith, 
both on the part of the purchaser, and 
the manufacturer, and will have a last
ing effect on the radio industry. How
ever, as will be pointed out, not every 
coil that looks efficient proves so when 
subjected to laboratory tests. 

The worth of a coil depends upon its 
resistance. This resistance must be 
measured, not at a thousand cycles per 
second or ten thousand cycles per second, 
but at the frequencies at which it is to 
be used. If it is a tuning coil, or a radio 
frequency transformer to be used in the 
reception of radiocast signals, the resist
ance should be known at one million 
cycles (300 meters) and also at inter
vals down to five hundred thousand 
cycles (600 meters). 

Besides the value of the radio fre
quency resistance of the coil, the induct
ance must also be known. This will be 
easily understood when you consider that 
a coil having six turns of wire on a 3 
in. tube might have 3 ohms resistance at 
a million cycles a second, while an
other coil, having 11 turns around the 
same size tube would have 12 ohms re-

20 
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sistance at a million cycles. The first 
coil would be no better than the second 
for radio work, for the second has ap
proximately four times as much induct
ance, as well as four times the resistance. 

Thus three things must be specified 
when determining the worth of a coil; 
first the resistance; second the induct
ance, and third the frequency at which 
the resistance was taken. I t turns out 
that these three quantities may be com
bined conveniently into a fourth quan
tity, which we will call n, which varies 

18. 
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Ifl. 
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Re s Isto.'lce . 
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z. 

little over the radiocast band of fre 
quencies. Thus n will be defined as 
n=R-,:-27rfL where R is the resistance 
of the coil, whose inductance is L at the 
frequency f and 7r is the ratio of the cir
cumference of a circle to its diameter. 
British engineers call this term the 
"power factor" of the coil and are thor
oughly alive to the importance of the 
term. 

Fig. 1 shows the radio frequency re
sistance of a number of coils where re
sistance is plotted against wavelength, 

L =.~.2.z .... ". 
------~:z 

"00. ;}30. '(00. '1:10. 500. 5:50. 

Fig. 1. l' ariation 0/ Radio FrequeT/cy Rnistance with Wavelength for Five Coils. 

Fig. 2. The Five Coils Tested. 
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we should keep n as S!J1all as possible 
if we want eg to be large. It also shows 
t hat it makes l ittle difference whether 
we use large condensers and small coils, 
or large coils and small condensers, ~o 
long as n for the coil is the same. 

I t is also true that for the band of 
wavelengths used in radiocasting, that it 
makes little difference whether a coil has 
a dielectric support or not. For example, 
coil 5 is wound on a bakelite tube, while 
coil 4 is built so as to be self-supporting . 
As w ill be noticed by Fig. 3, coil 4 
is slightly better at 300 meters while coil 
5 is better from 350 to 550 meters. 

3:10. 

Fig. 3. J1 ariation oj "n" with Wavelength. 

The conclusions to be drawn from 
the data presented are that not all so
called "low-loss" coils are efficient when 
actually measured. Of all the coils 
shown, the single layered solenoid has 
smallest n and consequently is best suited 
for use in a rad io receiver. The high 
frequency resistance per unit inductance 
at a given wavelength i,'i the best way to 
determine a truly efficient coil. The 
lower the value of 11 the sharper the 
tuning and the lower the loss in the cir
cuit. It is hoped that those buying ap
paratus will be inqu isitive enough to de
mand such data from a manufacturer, as 
t his would not only encourage good pro
ducts, but would give the preference to 
the manufacturers who are scientific 
enough to have obtained exact data on 
their products 

, , 
the inductance of each coil being also 
given on the chart. Fig. 2 shows each 
of the coils tested. Fig 3 shows the 
quantity n plotted against wave
length, and gives an idea of the value of 
a coil when used in a radio circuit. The 
smaller the value of n, the lower the 
loss in the coil, and the better it is . for 
use in the reception of radio signals. 
When the value is small, such an n 
equals .005 or .006, the tuning of the 
system shown in Fig. 4 would be very 
sharp. This means that stations say ten 
meters apart could be easily tuned out. 
However, if n was as large as .01 or 
greater, a marked loss in selectivity 
would be noticed. 

From these charts, it is easily seen 
how a person might be confused by sim
ply observing the high frequency resist
ance of a coil without considering its 
inductance. Notice that coil No.3 has 
a resistance of only 5.8 ohms at 300 
meters, but its inductance is only .193 
millihenrys, so that when 11 is computed , 
it becomes .0085, ~hich is large and in
dicates that the coil is not .nearly as 
suitable for a radio circuit as coil No. 
4 or 5. 

Before showing how n affects the ef
ficiency of a circuit, it will be necessary 
to say a few words aoout losses in good 
condensers: The "low loss" movement 
did the radio industry a real service 
here, for the condensers of a year ago, 
with bushed rotors and bakelite end 
plates did have losses which, in some 
cases, amounted to 100 ohms at 300 
meters. Such condensers cut down the 
efficiency of a circuit much more than 
the coil did. Today, however, good con
densers have an equivalent resistance of 
less than 1 ohm at 300 meters wave
length. When such a condenser is used 
in an oscillatory circuit, its loss is neg! i
~ible in comparison to the coil, so that 
, the calculations which follow, we shall 
"sume a perfect condenser which is ai
:lOst realized in practice. Consider the 
~ircuit shown in Fig. 4. 

We have an untuned antenna circuit 
coupled loosely to circuit LC. As the 
signal strength received with such a 
tuning system wil~' be proportional to the 
voltage (eg ) on the grid-filament of the 
detector, we wish to determine upon 
what quantities eg depend. (This volt

age is the difference of the 
electrical pressure between 
top and bottom of the coil 
L.) 

L 

1 

'----------"'------""-- to f ( I 0. t>te nt 
Fig. 4. 

Now eg= iL27rf where i is 
the current in the oscillatory 
circuit LC, L is the induc
tance of the coil and f is the 
incoming frequency. 

The current i depends upon whether 
the condenser C has tuned inductance L 
to resonance. When C is tuned for 
maximum signal strength, i E+ R , 
where E is the induced emf, and R is 
the resistance in circuit LC, which in 
this case is the resistance of the coil L. 
The E, or induced emf, is that set up 
in coil L ,. due to an incoming signal 
through coil L o. (This equation assumes 
that the coupling between L o and L is 
loose.) Substituting the value of i given 
above in the equation for e~ we have: 

27rfLE 
eg-~ 

If we introduce the value of 11 into the 
above equation we have: 

E 
I'g=-;; 

This equation shows very plainly that 
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Typical Tllned Cirellit . 

Jollll L. R f illart'Z, fint operator of the Mac
Millan Arctic Expedition on board the ar~tl c 
schooner " Bo'Wdoin" silting at his Ze11lth
Reinar!'Z shOl'l wave transmitter now in the 
A rctic. It is from this radio room and b.y 
this man and his asso ciate operator, John 
jll[cGee, on board the "S. S. Peary" that the 
public is receiq'illg its messages from the 
Arcti c. 
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Loud Speaker Testing Methods 
Suggestions Applicable to H on1e as Well as Shop 

Tests for Q uality of R eproduction 

THE editor of one of the technical 
magazines recently said that the 
quality of the sound from his radio 

set seemed to be poor. He had tried all the 
ideas he could think of to improve it, but 
had not succeeded in obtaining satisfac
tory results. He had concluded that the 
loud speaker was the source of his trou
ble, and with this particular part of his 
set he was not able to attempt an im
provement He could tinker, so to speak, 
with coils, tubes, batteries, wires, etc., 
but he was at a loss as to how to tinker 
with the loud speaker itself. 

By John P. Minton 

coupled amplifier which is as free from 
distortion as is possible to make it. From 
this amplifier the speech current is led to 
the loud speakers to be tested. This 
scheme of testing loud speakers, as illus
trated in F ig. 2, gives very valuable re
sults. Any distortion due to a receiving 
set or to the rad iocast station is 
eliminated. The final result, then, will 
be characteristic of the loud speaker it
self in direct comparison with the speak
er's voice at t he microphone. 

0Ot'ftNI7J,r 1/-4'I'IJnM'Y.rr 

"' ..... #/f'4 t:Jvq,?/}' co, ..... ,A, ..... 

/"1/CI'V'p~" 

SOU/7d ,,0'-""/ ~b/A or 
O'C.?VShCd/ -!J' /r,O'/pa/ .sn,...pot,.o 

SA'/<!"/no" Res/srO'hC<!' 
Cov,Pmd A'mp1r;,rJ 

actuated by the record, is connected to a 
loud speaker unit of either the usual bi
polar or balanced armature type. The 
needle's motion in the groove of the rec
ord causes corresponding vibration in the 
unit, and these in turn make possible the 
generation of corresponding electric cur
rents. These currents are fed through a 
suitable amplifier for amplification and 
then led to the loud speaker. In this 
scheme of testing we have perfect con
trol over the test ing conditions, but it 

This is true-none of the fans know 
how to tinker with a loud speaker. Cer
tain types of loud speakers are well nigh 
hopeless for the amateur to apply his in
nate desire for "tinkering," and for this 
reason, care in the selection of a loud 
speaker at the beginning should be exer~ 
cised. The present short discussion of 
the testing of the commercial loud speak
ers of today will, without doubt, be help
ful to many in suggesting methods for 
doing their own testi ng. 

Fig . 2. Comparing Loud Speakers by Means of Actual /loia. 

The usual method employed is the 
listening test with actual radio signak 
This is a good test and an important on~, 
but the experimenter cannot make use of 
it sGltisfactorily unless he has at least a 
half a dozen loud speakers to compare 
with one another. The speakers must be 
tried on various sets and comparisons 
made with speech and music from a num
ber of different stations at various times. 
Logical conclusions of a comparative na
ture can then be drawn with consider
able degree of certain£:v by a person who 
has been well trained to make just such 
tests. Fig. 1 illustrates this method of 
test. 

Usually the speaker is in a sound-p roof 
booth and the listener is just outside. At 
any moment the doors can be opened JS 

the speaker cont inues to talk without 
chanJSe in his voice or position, and we 
are then able to listen to his voice di
rectly and thus are able to make the com
parison between the original and the re
production. A piano or other instrument 
may also be placed in the booth. In the 
Technical and Test .L.Jaboratory of the 
Radio Corporation of America is a studio 
whose acoustic characteristics are simi lar 
to those of their radiocast studios. Studio 
conditions can thus be obtained any 
time. 

Fig. 1. Comparing Loud Speakers by lIfealls of a R eceiving Set. 

Another method utilizes the vo ices of 
various people as they speak into a high 
quality microphone or, better still , the 
high quality condenser transmitter. The 
voice current generated by either one of 
these (.'1struments is fed into a resistance 

22 

A thi rd method used in loud speaker 
testing is electric phonograph reproduc
tion. In place of the usual sound box 
into which the phonograph needle is 
placed, an electric sound box, as it may 
be called, is adapted so that the needle, 
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has the disadvantage that any distortion 
which is in the records is reproduced in 
the loud speaker. 

These three methods all employ the 
ear for observation. The ear can judge 
with great accuracy the human speech. 
vVe can tell instantly if a voice sounds 
natural, evenly balanced and whether or 
not it can be understood with perfect 

. clearness. Such cannot be said so posi
tively regarding music. Music will stand 
for a lot of abuse and distortion as far 
as the average listener is concerned; he 
will not be so conscious of these defects, 
particularly while listening to music over 
t he loud speaker. Therefore, the second 
method is the most useful, the others be
ing used for preliminary tests. 

But the most important factor in mak
ing these tests is some pe1'manent record 
of loud speaker performance as the basis 
for precise comparison and also as a legal 
means to substantiate claims. Fig. 3 
shows the set-up employed, a loud 
speaker replacing the personal voice at 
the sending end and a highly ' sensitive 
current measuring system replacing the 
loud speaker at the receiving end. 

By means of a vacuum tube oscillator 
electric currents can be produced whose 
frequencies cover a range !rom 10 cycles 
to as high as we desire to go-say 20,000 
cycles. The human ear will perhaps in
clude a range of frequency from 20 to 
16,000 cycles. Above and below these 

(Continued on Page 66) 



Rescuing Uncle 
Marmaduke 
By John Eugene H asty 

YOU know, I rather think there might be something 
in what t.hese philosopher gents say about the .dark.est 
hour commg before the dawn. Of course, I lmagme 

that dawn has been following .the darkest hour for so many 
years that it's quite a habit w ith it by this time; but what 
I mean to say is that when a fellow gets in a bad jam and 
then up pops some friend to rally around him in the time 
of need, it sort of brings home the truth. Here I was fac
ing the disagreeable experience of starv ing to death-or 
what is worse, having to go to work-when Bill Curtiss 
drifts into the picture, and . . .. But maybe I had better 
start at the beginning. 

Curtiss is one of these amateur radio sharks, you know. 
We'd always been ~mQre or less chummy, having both been 
turned out of the same school-Curtiss with a diploma and 
I with a reprimand from the dean; so when I decided to 
become one of the great audience of radiocast listeners, he 
volunteered to run down to the old homestead and give me 
some top hole advice as to ,-,vhether I ought to get a super
iodine or a degenerative set. Then this other affair broke 
loose; and for the time being I forgot all about him. 

"11 11 of a sudden th ere came /r0 11l it three disti7lfl raps." 

I was in my room at the club, restor
ing old tissues with a bit of the pure 
and unadulterated dreamless, when the 
telephone rang. Feeling more or less 
of a blank, I jerked myself out of the 
downy couch and groped t hrough the 
cold, gray dawn to the phone. It was 
my sister Ruth calling. Just w hat she 
was doing in the city at that ghastly 
hour, I couldn 't quite fathom; but fin
ally it began to percolate through the 
old bean that she was all upset about 
something and wanted me to meet her 
at breakfast at the St. Francis. One 
thing about Ruth: when she makes up 
her mind about a thing, you might just 
as well give up the struggle. I mean to 
say that she's firm. Adamantine. The 
old rock of Gibraltar and that sort of 
thing. So an hour later, I was sitting 
across the table from her, waiting for 
the news. It wasn't long in coming. 

" Reggie," she said, after the waiter 
had taken our order and had toddled out 

to the kitchen for a game of checkers 
w ith the cook, " R eggie, what would you 
call a man who hid behind a woman's 
skirt ?" 

"In view of the present styles," I 
peeped, "I'd call him a magician . But 
if you've got any more riddles, save 'em 
until later in the day. Righ t now I'm 
a bit thick." 

" P erhaps you' re not too thick to get 
th is:" she came back. "You and I are 
just about to lose every cent we possess. 
U ncle Marmaduke . . .. " 

"What 1" I shouted. "You don't 
mean to say he's mixed up with another 
chorus girl?" 

"Worse than that. This time it's a 
medium." 

"Medium?" I repeated, " Referring to 
a steak?" 

"Don't be an ass, Reggie, I'm talking 
about a spiritualist medium - ·Mrs. 
Hoagworth , the new housekeeper. Of 
cou rse, you know about her." 
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"I don't," I breathed, all aquiver, 
"tell me." 

She did, to considerable length. It 
seemed that this estimable Mrs. Hoag
worth is a spook sister; one of these 
ladies who pals around with ghosts, and 
goes in for table rapping, slate writing 
and messages from the great beyond. 
According to Ruth, she's jolly well suc
ceeded in getting Uncle Marmaduke all 
wrapped up in the subject, and has put 
in a direct leased w ire to the spirit world 
in ord er to give him all the advance tips. 

"I t's positively outrageous the way he 
follows that woman's adv ice," Ruth 
went on, "Absolutely hides himself be
hind her skirts; won't do anyth ing or 
say anything withou t first asking Mrs. 
Hoagworth w hat the spirits have to say 
about it. And lately, mind you, she's 
been teaching him how to receive spiri t 
messages on his own hook." 

"Oh, well, it could be worse," I said, 
champing on a piece of toast which the 



waiter had just brought in, "It's certain 
that any communications he might have 
with the spirits won't turn up as Ex
hibit A for the plaintiff in a breach-of
promise suit. If the old boy gets any 
fun out of it, let him proceed. I'd say 
it was. all quite harmless." 

"Harmless!" Ruth snapped, "Harm
less! Do you know what the spirits 
have been advising him to do? Why, to 
turn over the entire Rockford-Peebles 
estate to the spiritualist cause, which 
means to Mrs. Hoagworth. If that 
woman succeeds with her plot, you and 
I will be left without a penny. We'll be 
paupers. And yet you can sit there 
calmly eating your breakfast, and say it's 
harmless." 

Of course, that was a horse with a 
different face-as the expression goes. I 
mean to say that after having been 
raised in the lap of luxury so to speak, 
it's a bit muggy to be informed that you 
appear to be a winhirtg candidate for the 
bread line. 

"But-but what am I going to do 
about it?" I stammered, gulping down 
the toast. 

"You're going home with me," Ruth 
said, "and you're going to stay there 
until you've rescued Uncle Marmaduke 
from that old dragon's clutches. The 
car is waiting for us outside. Here, 
waiter, let us have the check; never 
mind the coffee. Come on, Reggie." 

That's the kind of a girl Ruth is. I 
mean to say firm. Righto! 

BEING a light hearted and care-free 
chap who loves to revel among the 

bright lights, I usually find our country 
plar:e a bit depressing. On this partic
ular day, it seemed even more so. The 
lawn was overgrown with rank grass, 
the hedges needed trimming, and there 
was a sort of a run-down, gloomy air 
aoout the place which reminded me of 
the old mansion in the book where they 
break in and find the body of the eccen
tric millionaire who Iiad been struck over 
the head with a blunt instrument br 
parties unknown. . 

"What, Ho!" I said to Ruth, "The 
home of my happy boyhood days has a 
lean and hungry look. What's wrong
gardeners on a strike?" 

"Uncle Marmaduke has discharged 
all the servants, excepting the cook," 
she informed me, "It was the will of 
the spirits." 

Inside of the house, things were just 
as bad: dust over everything, the blinds 
drawn, and the place so deucedly quiet 
that it gave a chap an uncomfortable, 
creepy feeling between the shoulder 
blades. When I heard a step on the 
upper landing, I leaped like a frightened 
young gazelle. Looking up, I saw a 
large, solid female coming down the 
stairs. I judged it was Mrs. Hoag
worth. I can't say there was anything 
spiritual about her. Rather beefy, in 
fact. The sort of a woman who looked 

as if she might he dangerous to the chap 
who would try to thwart her. She 
didn't say anything; but before she dis
appeared into the library, she shot me 
a grim, forbidding glance. It made me 
feel as if I were something the dog had 
dug up and brought into the parlor. I 
mean to say it seemed that she resented 
my being there; and was just biding her 
time to slip a slug of poison into my 
coffee. 

The whole business was getting on my 
nerves. Somehow I caught myself tip
toeing about as if there had been a 
death in the family. If there had been 
anyone about to talk to, I would have 
probably spoken in a whisper. But there 
wasn't. Ruth had gone to her room; 
Uncle Marmad uke was taking his after
noon nap; and the Hoagworth woman 
had vanished somewhere in the rear of 
the house. Finally, the afternoon 
dragged itself out; and Ruth came 
down to dinner. Uncle Marmaduke 
had a tray sent up to his room; so Ruth 
and I ate by ourselves-by candle light. 
The electric current had been shut off 
-another idea which had been passed 
on to Uncle Marmaduke from the spirit 
world. 

Right after dinner, I decided that if 
there were any rescuing to be done, it 

had better be done with dispatch; so 
I toddled up the stairs and knocked at 
Uncle Marmaduke's door. For a min
ute or so, there was nothing but silence; 
then I heard him tell me to come in
in one of those sad, faint voices that 
sound like the bleat of a far-off sheep. 
I opened the door and oozed in. Even 
in the candlelight, I could see that the 
poor old chap was pretty far gone. He 
was huddled up in an arm chair by the 
fireplace, looking pale and wan, as the 
poets say. 

"Cheerio, Unc," I said, in my spright
liest manner, "What's wrong? The old 
liver out of joint? What!" 

He gave me a cold, fish-like hand , 
and wearily waived me to a seat before 
replying. 

"I'm afraid I'm not long for this 
world, Reggie." 

"Oh, nonsense," I retorted, "You're 
quite long enough. Five feet, nine 
inches, if I remember c6rrectly; or is it 
five feet, ten ?" 

But the wise crack didn't register 
with him at all. He continued to stare 
off into space and to speak in a solemn, 
crushed voice. 

"I've heen a wicked man in my day, 
Reggie, a very wicked man. I must 

( Contin/led 011 Page 50 ) 

Transmitter and Receiver for Use 011 Seaplalle l1iJaking the Flight From Sa1l 

Francisco to Honolulu in Sept ember. 
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Electrical Instruments for Radio 'Sets 
An Accou nt of the Theory and Construction of Different Types 

of Ammeters 'and Voltmeters 

THERE are four general types of 
meters used for measuring current 
flow (in amperes or milliamperes) 

and battery potential (in volts), but 
three of the four have very decided lim
itations. The simplest and cheapest to 
build is the "solenoid type" of meter. It 
can be used for measuring current flow 
and battery voltage, but because of its 
construction requires a large amount of 
current to operate the moving system 
and so is the least desirable of all types. 
Such meters are usually built for testing 
dry cells and B batteries and if left 
across the terminals of a battery for any 
length of time, will not only draw down 
the battery, but the readings on the scale 
will vary several per cent because of the 
heat developed. Up to the present time, 
meters of this type have been supplied as 
pocket meters only. . ' 

By M. T. Rogers 

type of meter has been used for many 
years by different manufacturers and one 
in particular claims to have accom
plished considerable in the way of sup
plying high resistance and an accurate 
scale at all points. Generally speaking, 
however, meters of this type draw too 
much current for satisfactory use and 
they cannot be left in the circuit indefi
nitely, as they would subject the battery 
to too large a load. 

A third principle is the "repulsion 
type." This meter is generally used for 
measuring alternating current but can 
be calibrated to work on direct if de
sired. Perhaps its . greatest claim to 
recognition in the r~dio field is the fact 
that it can be supplied in small cases. 
Because of the principle on which it is 
constructed, it too, draws considerable 
current and cannot be left in the cir-

COIL OF ANE:. 
COPPER WIRE 

( HI{jH RESISTANCE. 

PIVOT_ 

Fig. 1. 

'..x. COIL OF VViflE.. 
'PeS/riVE:. 
CONTACT 

Polarized Vane Type of Meter. 

POINTER 

.- " 

.REP£:LLED 

ArrACi-I£O TO 

cuit indefinitely. It must be used with 
a switch when mounted on the panel. 
Fig. 2 shows the construction. A coil 
of wire is mounted on a spool, and 
through this coil the current to be meas
ured flows. Fixed within the spool is 
one piece of soft iron and attached to 
the pivot of the meter is another, the 
pointer also being attached to the pivot. 
As the current flows through the coil, 
the latter becomes an electro magnet and 
immediately has an effect on the two 
pieces of iron, giving them the same 
polarity. As the magnetic law is that 
"unlike poles attract, like poles repel," 
the two pieces of iron repel each other, 
and as one is fixed, it follows that the 
other must move, and being attached 
to the pointer, through the pivot, it 
travels as shown in the sketch and the 
pointer moves across the scale. 

The greatest objection to this type of 
meter is that it must draw considerable 
current in order to have power enough 
to make the pointer travel across the 
scale. It has the great advantage, how
eve'r, of being built without a magnet 
and so can be placed in a very small case. 

By far the most .satisfactory instru· 
ment built for receiving sets is the "mov
ing coil" type pictured in Fig. 3. It can 
be used for measuring the smallest cur
rents common to radio reception, and 
when built as a voltmeter, can be left 
in the circuit without damage to itself 

. or to the battery. It is a "high resist
ance" meter. 

The moving coil principle was devel
oped by a French scientist named 
D'Arsonval and is spoken of as the 
D'Arsonval movement. Between the 
pole faces of a permanent magnet is 
placed an iron core, allowing a gap be
tween it and the pole faces large enough 
to permit an aluminum frame to swing 

~_...LI.... COIL TNRU WHICH 

CURReNT ,0 BE. 

/"le:ASIJRED FLOWS. 

RePELLING" 

IN .sPOOJ-

A step in advance of the solenoid is 
the "polarized vane" type, of which Fig. 
I is a diagrammatic sketch. This type 
is equipped with a magnet which, by 
the natural force of its magnetism, holds 
in a certain position an armature of 
soft iron, which is attached to the pivot. 
The current flows through the contact, 
a coil of high resistance wire and thence 
to the spool of fine wire, which becomes 
an electro magnet that tends to have an 
action on the armature. As the pull 
of the electro magnet opposes the pull 
of the permanent magnet, the armature 
turns and the pointer, attached to the 
same pivot, travels across the scale. This Fig. 2. R epulsion Type of 1If eter . 
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MAGNET 

FRANE 

COIL OF FINE. WIRe. WOUND ON FRAME.. 
Fig. 3. Moving Coil Type of Meter. 

freely. On this frame.is wound a coil meter. See Fig. 4. For a voltmeter 
of very fine wire, through which a cer- capable of measuring 6 volts, the follow
tain percentage of the current to be ing specifications are required: A volt
measured passes. As this current passes meter is placed "across the line," from 
through the coil, the latter becomes an positive to negative, -and as it measures 
electro magnet, with north and south pressure, like a steam gauge, it must re-
poles, which are immediately affected 
by the north and south poles of the 
permanent magnet. As the magnetic .. 
law is that "unlike poles attract-like 
poles repel," the north end of the electro
magnet is drawn toward the south pole 
of the permanent magnet and vice versa 
-which means that the aluminum 
frame is swung around and the pointer, 
attached to the frame, travels across the 
scale. Every meter of this type is in 
reality a millivoltmeter, as the coil is 
built in such a way that a small cur
rent flow through it causes the action 
described. External to the coil, but 
within the meter case where possible, is 
a shunt, if the instrument is an ammeter, 
or a resistance or multiplier, if it is a 
voltmeter. An example will describe 
how this is handled. 

Ohm's law, the law governing the 
flow of electric current, is 

. E (voltage). 
I (current In amp.) R (resistance in ohm) 

If there are 10 ft. of fine wire on the 
aluminum frame having a resistar.ce of 
1 ohm . per foot, the total resistance 
is 10 ohms. The frame is then set in 
position and it is found that .10 volts 
(100 mil volts) are necessary to send the 
pointer across the scale (that is, the 
frame moves through 90 degrees because 
of the magnetic pull exerted .) Then 

I 
.100, 

= ----yo = .010 amperes which is the 

current used, under .100 volts pressure 
to cause full scale deflection. 

For an ammeter capable of measur
ing 5 amperes we permit the current to 
flow through a shunt and simply draw 
off enough current to cause full scale 
deflection,-iA the case being considered 
-.01 amperes. · The shunt is made to 
carry exactly 4.99 amperes while the 
.01 amperes are drawn through the 
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Fig. 4. A 1Tl1lleter ShulIt. 

sist the flow of current. The meter it
self requires .100 volts to cause full 
deflection and the b a I a nee must 
be used up in resistance. That is 
6-.1 59 

f h 
. 

-6- or 60 ate current IS stop-

ped 'while 1/60 flows through the meter. 
See Fig. 5. 

Then it is seen that electrically, the 
construction of a meter is simple-the 
difficulties are mostly mechanical. It is 
easy to supply a piece of metal that will 
carryall the current except that needed 
for operating the moving system, but it 
is difficult to get that metal into a small 

I 

....... 1i'c;5/sfance ..... , 

..-.::' I2bsori,,~ ;f! 
<::'" o( pressure: 
... : -~. 

' . . . ' .... 
,~::: 

,. 
I 
I 
I 
I 
I 
I 

1_ --- - _.;:--0: of I'~ssuye 

Fig. S. Poltmeter Shunt. 

RADIO FOR SEPTEMBER, 1925 

place where it won't affect other things. 
It is easy to build an aluminum frame 
but hard to mount it, if it is too small to 
handle readily, so that it will swing 
freely between pole faces and core. The 
difficulty of getting the necessary resistc 
ance for a higher range meter in a small 
case is mechanical rather than electrical; 
it is a matter of clean design and careful 
workmanship. 

Generally speaking, any met e r 
manufacturer would prefer to build ' 
large meters for he has more space for 
sh unts and resistances, his coil is easier 
to assemble and he can get better bal
ance. But the radio industry demands 
small meters, which are in keeping with 
the rest of the set; instruments that add 
to rather than detract from the appear
ance. They want "wrist watch" con
struction w ith an accuracy equivalent to 
the best of the larger watches, and the 
meter manufacturers are" striving to 
please. One company produced a mov
ing coil meter two inches in diameter 
in December, 1924, and their whole pro
duction for three months was taken by 
two set manufacturers. This year wi ll 
undoubtedly see other 2 in. or possibly 
smaller D'Arsonval meters offered to the 
trade, although it seems at this writing, 
as though this was the smallest size 
really practicable. And it is possible 
that some other type of meter may be 
developed that will offer enough electri
cal .resistance to make it satisfactory for 
radIO sets, for high resistance is a charac
teristic that every successful meter must 
have. If the resistance is low, too much 
~urrent is drawn by the meter to permit 
Its use for measuring currents such as 
are drawn by radio tubes or for obtain
ing the voltage readings on batteries. 

AUSTRALIAN DOINGS 
Work is progressing on the Australian 

beam stations for communication with 
England and Canada, the sites have 
been selected and are being prepared for 
the erection of the apparatus, which is at 
present in course of manufacture, and 
the personnel for operating these stations 
is being trained. The wavelengths have 
not yet been disclosed but will probably 
fall between 30 and 50 - meters. Th~ 
scheme calls for the erection of two sta
tions for working duplex, one with Eng
land and the other one with Canada 
together with six feeder stations situated 
in the various State Capitols to handle 
traffic originating at or desti'ned for 
those cities . The main stations are being 
erected near Melbourne and remotely 
controlled from that city. Provision 
w ill be made for the expansion of the 
service to other countries later. The 
charges are to be one third lower than 
the existing cable rates, and it is expected 
that the time occupied in transmissior.l 
will be less on account of the elimina
tion of relay-points, and the use of high
speed automatic transmission. 



Wavemeters 
A Description of Various Types Best Adapted to Different Kinds of 

Receivers 

T
HE experimenter wno in radio 
has found his heart 's desire, and 
has come on up to receiving sets 

of the superheterodyne type, is never 
satisfied. That is why his set is now a 
super, instead of the original crystal 
layout; it is why he is ever on the look
out for information of one kind or an
other in his field; and is why he, him
self, is able to contribute to that field. 
In the broadening of his knowledge be
yond that of mere set construction, into 
the realms of why, and how, he more 
than likely will run into an instrument 
called the wavemeter - for it is the 
fundamental radio measuring device. 

A wavemeter, as the name indicates, 
measures wavelength, or more truly, fre
quency. It consists merely of a coil and 
condenser, connected as in Fig. 1, with 

I--___ ~------I 

Fig. 1. Simpl~ Wa'lJemeter CirCllil. 

a device of some sort to show when the 
meter is in tune. The user of a receiving 
set knows his ~t is in tune with a 
station when he hears their signals, and 
if the set is up to date, he can mark the 
condenser setting and return to the sta
tion at will. Similarly, on a wavemeter, 
the condenser settings are marked; but 
instead of being put down as stations, 
the markings are made as wavelengths. 
More often a graph is drawn, which 
gives a wavelength for each point on 
the dial. 

The wavelength to be measured may 
be that of a local transmitter, of a di~tant 
transmitter, or the wave to which a re
ceiving circuit is tuned. The type of de
vice used to show when the wavemeter 
is in tune, or resonance, depends on to 
which of these uses the wavemeter is to 
be put. If it is desired to measure the 
wave of a local transmitter, from which 
appreciable energy can be picked up, a 
current-indicating device is used; sue!: as 
a milli ammeter, a thermo-galvanometer, 
or a flashlight lamp. These are inserted 
in series with the wavemeter circuit nt X, 

By G. F. Lampkin, 8ALK 

and the meter placed near the transmit
ter. When the condenser is tuned to give 
maximum deflection on the meter, or 
maximum brilliancy of the lamp, the cir
cuits are in resonance; and the wave
length of the transmitter may be lead 
from the wavemeter condenser setting. 
A neon tube may also be used for this 
type of measurement. This is the Ettle 
tube that is used in an automobile igni
tion tester; and which glows red when 
touched to a spark plug on which there 
is voltage. The tube is removed from 
the tester, and is connected across the 
wavemeter condenser. At resonance 
there is a ma~imum voltage across the 
condenser, which will cause the neon 
tube to give the brightest light. How
ever, these types of resonance indicators 
are not in common use, as too much 
energy is required to give the indication. 

In all wavemeter measurements the 
distance between the meter and the cir
cuit should be as great as possible; in 
other words, the coupling should be 
loose. If a station is too close to a re
ceiving set, it can be heard at more than 
one point on the dial, and marking the 
setting for the station will not mean a 
thing. 

In the same way, if the wavemeter 
coupling is too close, the readings will 
not be accurate-resonance may be ob
tained at more than one point. It is best 
to get just enough of an indication to see 
easily, and use this for adjustment. . 

For the experimenter who uses re
generation, the most accurate instrument 
is the heterodyne wavemeter; which is 
nothing more than a one-tube regenera
tive receiver with a few precautions 
taken to make sure the readings of the 
condenser will always be accurate. The 

circuit diagram is shown in Fig. 2. A 
tickler is used, but it is not movable; 
the number of turns necessary to make 
the set oscillate is found by the cut and 
try method, and then left fixed. The 
.005 mfd by-pass condenser is used in the 
plate circuit to destroy any tuning effect 
of the B battery and phones; a grid con
denser and leak take care that changes 
in the filament setting cause no change in 
the tuning; and the whole outfit is 
shielded, with only a one-turn pickup 
coil outside the shielding. These pre
cautions are simple, and if followed, the 
meter will be fairly accurate. A UV-
199 tube with a 4.5 volt C battery used 
for an A battery, and another C used on 
the plate, will make a compact unit. 
The tube will oscillate readily with only 
the 4.5 volts on the plate, and will be 
steadier than if a higher voltage is used. 

The heterodyne wavemeter is placed 
within two or three feet of an oscillating 
receiver, and tuned until a beat note is 
heard in the phones. The phones may be 
either in the receiving set or in the 'wave
meter. When the beat note goes to zero 
the circuits are exactly in tune, and the 
reading may be taken. The accuracy of 
the method will be seen when it is re
membered how sharp the tuning of a re
generative receiver is on the carrier wave 
of a distant station. With the wave
meter set up near the receiver, any sta
tion within range which is transmitting, 
may be found at will. The wavelength 
of the station is looked up in the news
paper, log chart, or call book, and the 
wavemeter set to this wave. Then the 
rece iver is tuned to zero beat with the 
meter, the meter is turned off, and a little 
more adjustment brings in the station. 
It was in this manner that amateurs first 
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Fig . 2. J-I elerodyne Wa'lJemeter CirCllil . 
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established contact across the Atlantic. 
I f a station is already tuned in, it is but 
a second's work to turn on the wave
meter, adjust to zero beat, and read the 
wavelength. 

Another accurate method which may 
be used with a regenerative receiver is 
called the resonance click method. If a 
finger is touched to the grid of the oscil
lating set, a click will be heard as the 
oscillations stop. Similarly, if the simple 
wavemeter circuit of Fig. 1, without 
even the indicator at X, be coupled to 
the oscillating receiver and run through 
the wave, a click will be heard. This is 
because the wavemeter, when in tune, 
absorbs enough energy from the receiver 
to stop it oscillating, and the click re
sults. This point on the wavemeter dial 
may be found very closely; if the coup
ling is too tight, two clicks will be heard, 
and the wavemeter must be moved away 
until only one comfs ,through. -

When it is desired to use a wave
meter with a non-oscillating receiver, 
such as a neutrodyne, the heterodyne and 
resonance click methods are useless. For 
there can be no beat note, nor resonance 
click, when there are no oscillations 
present. The remedy is to cause the 
wavemeter to generate a modulated 

n or b of Fig. 4. The note is more 
likely to be ragged and broad than in 
the case of the audio oscillator. The 
buzzer is started working, and causes the 
wavemeter circuit to give off a signal 
whose wavelength is the same as that to 
which the meter is tuned. Of course, 
the coupling of the buzzer to the wave
meter circuit must not be too close, or 
the signal will be very broad, and will 
not be exactly the same wavelength as 
that which the dial reading shows. To 
-measure the wavelength of a weak signal 
the phones and crystal detector may be 
conflected, as in circuits c or d of Fig. 4. 
Neither of these connections will affect 
the accuracy of the circuit greatly. 

The buzzer, and the crystal detector 
with phones, are the old standbys of pre
radiocasting days. They are used chief
lyon damped waves, and have the in
herent broad-tuning qualities of a 
damped wave so that the heterodyne 
wavemeter is the most convenient and 
the most accurate for the experimenter. 
Certain precautions must be observed in 
construction so that when the dial set
tings are once recorded they will always 
remain the same. All connecting wires 
on a meter should be run short and 
rigid and the condenser must be me-
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Fiq_ 3_ Modulated J-I eterodYlle Wa-vI!11Ieter _ 

wave. This can be done with the heter
odyne wavemeter by connecting in an 
audio transformer as shown in Fig. 3. 
This makes the circuit oscillate at an 
audio frequency-i. e., howl. The howl 
will be sent out on the wave to -which 
the wavemeter is tuned and mav be 
picked up by a non-oscillating- re
ceIver. The connections to the trans
former must be reversed if the circuit 
does not howl. The by-pass condensers 
on the transformer may have their ca
pacities adjusted to give any desired 
musical note. Often a grid leak, con
nected promiscuously between trans
former terminals, will cause a pleasing 
note. 

The simpler way to give off a modu
lated wave from the wavemeter is to 
connect a buzzer in one of the circuits 
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chanically good, with bearings that will 
not wear and give play. The losses in 
the condenser are not overly important, 
though most condensers today which are 
good mechanically are also good elec
trically. The dial on -the condenser 
shaft must be tight, for if it slips the 
readings will be worse than useless. It 
is best to spot a hole in the side of the 
shaft in which to drive the dial -set 
screw. The wavemeter coil must of 
course be a permanent job. As card
board forms for the coil are liable to 
shrink, wood or fibre should be used 
when possible. I t is common to make 
several coils of different sizes for the 
wavemeter, to be used with the same 
condenser and indicator. A graph is 
drawn for each coil, and in this way the 
whole range of wavelengths is covered. 

The wave range in which the experi
menter is most interested is usually the 
radiocast band; the wav.emeter to cover 
this range would use approximately the 
same size condenser and coils as are used 
in a radiocast receiver. The same is 
true for any other band. 

After the wavemeter is built it must 
be calibrated, the dial settings being 
marked in terms of wavelength. The 
most convenient way is to tune the re
ceiving set to one of stations KDKi-\, 
WBZ, WGY, WSB, WRC, WCAP, 
WEAF, or WW]. Other stations of
course may be used, but the wavelengths 
of these stations have been checked 
many times by the Bureau of Standards, 
and have been found to be always the 
same, within .1 or .2 of a per cent. With 
the station tuned in as closely as pos
sible, the wavemeter is tuned to the re
ceiver, and the setting recorded. The 
wavelength of the station can be found 
in most newspapers, or in a call book. 
With six or seven points over the meter 
sc?le recorded, a graph may be drawn, 
and then the wave for any point on the 
dial may be read off. If the condenser 
has semi-circular plates, the curve should 
look like that shown in Fig. 5; but of 

(Colltillued 011 Page 76) 
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R-240 
RESISTANCE CALCUL ATIONS 

5 

Resistance is the measure of the opposition offered to the 
/low of electric current th rough a substance. The ~n it of 
resis tance is the ohm, which is the resistance offered when a 
force of 1 vo lt produces a /low of 1 ampere. Thus resistance 
in ohms equals volts div ided by amperes. 

When using very high resistances the megohm (1,000,000 
ohms ) is used as a unit. Also for very small resistances 
the microhm (one mi llionth of one ohm) is used. 

The resistance of various commercia l· sizes of wire is 
given in the following tab le. T his repre~ents the resistance 
offered to direct current. The resistance as given is in 
ohms per 1000 ft. of wire. Obviously the resistance of 100 ft. 
is 1/10, of 10 ft. is 1/ 100, and of 1 ft. 1/ 1000 the value 
shown. 

Wi r e Table 
D iam . Ohms per Diam. Ohms per 

No. in mms. 1000 ft. No. in. mms. 1000 £q. 
10 2.588 .9989 27 .3606 51.47 
12 2.053 1.588 28 .3211 64.90 
14 1.628 ·2 .525 30 .2546 103.2 
16 1.291 4.016 32 .2019 164.1 
18 1.024 6.385 34 .1601 260.9 
19 .Y 11 6 8.051 36 .1270 414.8 
20 .8118 10.1 5 38 .1007 659.6 
22 .6438 16.14 40 .0798 1049.0 
24 .5 106 25.67 42 .0633 1667.0 
26 .4049 40.81 44 .0502 2652.0 

An easy way to remember the wire tab le is to note that 
the resistance is approximate ly doubled for every th ird 
increase ip gauge number and that the diameter is approxi
mately ha lved for every sixth increase in gauge number 
(or multip lied by .707 for every third). Th us 1000 ft . of 
No. 10 copper wire has a resistance of 1 ohm, No. 13 of 
2 ohms, No. 16 of 4 ohms, etc., and No. 10 has a d iameter 
of 2.588 m. m., No. 16 of 1.29 m. m . etc. (or No. 13 of 2.588+ 
.707=1.83). It is also of interest to note tha t the weight 
is ha lved for every third increase in size and likewise 
that the number of feet per pound is doub led . The key 
figures to be remembered a re shown in the fo llowing table: 

For every 3rd 
Gauge No. 10 11 12 si.ze larger 
Resist. in ohm s 
per 1000 ft 
Diam. in mm. 
Lb. per 1000 ft. 
Ft. per lb. 

1 

2.588 
31.4 
31.4 

1.26 
2.31 

24.9 
40,2 

1.59 
2 .05 

19.7 
50.7 

double 
times .707 
ha lve 
double 

T he practical method of figuring resistance is from the 
d rap in vo ltage which it produces. Thus, w hat resistance 
shou ld a rheostat have so as to deliver 3 volts to a 199 tube 
from a 6 volt stor~ge battery? T he tube filament d ra ws .06 
ampere, the drop is 6-3 = 3 volts . 

.'. R E + C=3+.06=50 ohms. 
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R-144 
HIGH FREQUENCY RESISTANCE 

The resistance offered to the /low of h igh jrequency alter
nating current is greater th an that offered to direct current 
because more of it tends to /low i.n the outer ' portion than in 
the center of the wire. T his so-ca ll ed skin effect reduces the 
effective current-carrying area of the wire and thus offers 
greater resistance. This effect is independent of the opposi
tion offered by the inductance or capacity of a circuit. 

The resistance increases as the frequency of a lternations 
increase, radio frequencies often being several times the 
direct current resistance. It can be calcula ted approximate ly 
for certain simp le for.ms of conductors, but in practice is 
usua lly obtained by actoal measurement. 

T he accompanying chart may be used to determine the 
fac tor bv w hich the direct current resistance should be m ul
tip lied t~ give the resistance of di fferent sizes of a stra ight 
piece of cylindrica l copper wire a t given frequencies. 

The chart has two sets of curves: 11. B and C and I, II and 
III.. . Curve C is a continuation of Curve B w hich in turn 
is a continuation of 11, th is being done to save the space that 
would otherwise be required to show them as one continuous 
curve. Likewise, I , II and III should be regarded as one con
tinuous curve. 

T he left hand edge of the chart shows the frequ'ency in 
ki locycles from 10 to 100 for Curve 11. T hese numbers should 
be mu ltip lied by 10 if used with B, thus gi,ving values for 
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Chart for Calculating High Frequency Resistance. 
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H I GH F RE QUENCY RESISTANCE 
(Conti.nued) 

100 to 1000 ki locycles. Likewise they should be multiplied 
by 100 if used in conjunction with C, for which the com
pounding frequencies are from 1000 to 10,000 kilocycles. 

The curve ABC is first used to find the value of a factor 
a as read on the top of the chart for A and B and on the 
bottom of the chart for C. Thus a for 70 kilocycles is found 
by fo llowing the 70 hori zontal line unti l it intersects A and 
then following the imaginary vertica l line until it cuts the 
top line at 2.8, the value of a. Likewise the intersection of 
the 70 horizontal line with B for 700 kilocycles gives 9 as the 
value of a, and its intersection with C for 7000 kilocycles 
gives 29.5 on the bottom line for a. 

This factor a is mu ltip lied by the diameter of the wire ill 
millimeters, as taken from the wire table, to give another fac
tor X which is read at the top or the bottom of the chart, ac
cording as it is less or greater than 10. By fo llowing the 
vertical line from X until it intersects I, II or I II and then 
following the horizontal line from this intersection until it 
cuts the right-hand side of the chart we find the final fa ctor 
by which the direct current resistance must be multiplied 
to give the desired high frequency resistance. Thus inter
sections· of X from 1 to 10 with curve I gives resistance fac
tors from 1.005 to 3.8; for X from 10 to 27.7 the intersection 
with II gives final factors from 3.8 to 10; and for X from 
28 to 100 the factors increase from 10.15 to 35.61. 

This chart is made up from tables published in U. S . 
Bureau of Standards Circular No. 74 for frequencies up to 
3500 ki locycles. For higher frequencies the C line is merely 
projected. 

As an example of the use of the chart, suppose that we are 
required to find the high fr equency resistance of 100 ft . of 
No. 22 wi re at 700 ki locycles (429 meters ). 

For 700 kilocycles from Curve B we find a to be 9. The 
diameter of No. 22 wire is .6438 millimeters. Therefore 
X=9x.6438=5.79. The corresponding high frequency resist
ance factor from Curve I is 2.3. The wire table shows the 
d. c. resistance of 100 ft. of No. 22 wire to be 1.614 ohms. 
Consequently its resistance at 700 kilocycles is 1.614x2.3= 3.7 
ohms. 

The operation is reversib le so that with the chart it is 
possible to easily solve otherwise difficult problems. For 
example, at what frequency is the resistance of 100 ft. oE No. 
27 wire equal to 10 ohms? 

From the table the d. c. resistance is found to be 5.147 ohms 
and the diameter .36 millimeters. The high frequency factor 
= 10-;- 5.147= 1'.94. The corresponding X from Curve I = 4.7. 
The corresponding a=4.7-;-.36= 11. Consequently the fre 
quency, from Curve B, is 120 kilocycles. 

The calculation of the high frequency resistance of coils 
is more difficult than the actual measurement. To obta in 
the least skin effect for a given weight of cond uctor it is 
necessary to increase the superficial area and by the use of 
tubing or stranded cable. 
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R-240 
RESIST AN CE CALCULATIONS 

(Continued) 
What filament voltage ~i ll be de livered to 5 CIA" tubes in 

a Neutrodyne set from a 6 volt storage battery through 100 
ft . of No. 14 wire? 

R=.25 ohms. C- 5x14=1.25 amperes. 
.25= E-;-1.25 E=.25-;-1.25=lif; volt drop. 
. . . voltage delivered =6-lif; = 5 % volts. 

W'hat resistance should a rheostat have to cut this voltage 
uown to 5 vo lts for these tubes? 

Desired voltage drop=5%- 5= .8 volts. 
C=1.25 R= .8-;-1.25=.64 ohms . 
What resistances a re necessary to cut down 130 volts from 

a plate current supply set to 45 vo lts for the six detector and 
intermediate amplifier tubes of a superheterodyne and to 90 
volts for the first audio tube, using C-299 tubes? 

Assume that the current drain of the first six tubes with C 
battery is 5 mi ll iamperes (.005 amp.) The required voltage 
drop is 130-45=85 volts. R=85-;- .005=17,000 ohms for the 
1st 6 tubes. 

Assume that the audi.o tube takes 2.4 mi ll iamperes (.0024 
amp .) The required voltage drop is 130-90=40 volts. 

R=40-;- .0024= 16670 ohms. 
The preceding calculations hav.e a ll been on the assumption 

that the res istance is p laced in series in the circuit, the cur
rent fo llowing one continuous path w ith respect to the source. 
In the case of parallel circu its, w here two or more resistances 
are connected between two points in a circuit, the joint resist
ance of the two or more is less than the resistance of anyone 
of the branches, being numerica lly equal to their prod uct 
divided by their sum. 

Th us if the above 17,000 and 16,670 ohm resistances were 
connected in series their combined resistance wou ld be 33,670 
ohms. But if connected in parallel it would be 17,000 X 
16,670-;-33,670 or 8,416 ohms. 

Because of its re lative ly great conductivity, copper is not 
used in the construction of rheostats, some high resistance 
alloy generally being employed. Assuming copper as unity, 
the relative resistance of Nichrome w ire is 58., of Climax 
w ire 50.46, of Constantan, Advance or Eureka wire 28 .43, 
and of German si lver wire 19.14. 

T hus if 10 ft. of No. 22 copper wire has a resistance of 
.1614·ohms, 10 ft. of Nichrome has 58x. 1614=9.36 ohms. 

The so-called potentiometer, or more correctly vo ltage 
divider, is a high resistance unit for conveniently de liveri.ng 
a lower voltage than is provided by the source. Thus w ith 
a 6 volt A battery as a source, the potentiometer can be se t 
to deliver any desired C or grid biasing voltage or it may be 
used to boost the B battery voltage from an A battery supp ly. 
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Interesting Data on Reception 

YOUR first impression of radio was 
probably good, provided that you 
heard the annou ncer say that you 

had just listened to Vincent Lopez and 
his Pennsylvania orchestra, or some 
other notable organization . You hardly 
stopped a moment to recall whether you 
heard "music" or not, you were so be
wildered and fascinated. The truth of 
the matter was that you may not have 
heard any real music, that is, the kind 
of music which wou ld make you feel l ike 
owning the set. Probably the fault lay 
in the operator of the receiving set, and 
not in the se t istelf. In hi s over-zealous 
attempt to bring it in loud enough for 
you, a great number of distracting noises 
were also brought in with the music and 
if you were not too absorbed in the 
mystery of the thing, you would have 
immediately condemned the performance
and secretly resolved never to listen to 
that particular orchestra again. 

There is a limit to the amount of am
plification that should be employed and 
this limit is reached when the qll.ality 
of the music is being impaired to pro
duce quantity. But you insist on quality, 
to which you are entitled, when you pay 
several hundred dollars for a radio re
ceiver, and happily the design of modern 
equipment is towards that end. It is 
well to bear in mind that the slightest 
noise in the radio receiver distracts from 
the beauty and quality of the music. 
You know quite well that if a phono
graph dealer were to let you hear a popu
lar record and you heard one scratch in 
the entire selection, you would say that 
you were pleased with the selection but 
would like a new record from stock. 
That is how keen your ear is for good 
music when you are paying for it. There
fore, why inject any more noise into the 
radio receiver than is picked up from ex
ternal sources. 

The proper procedure in the operation 
of a radio set, for loud speaker reception, 
is to adjust the volume to a point where 
the noise is in the background, and at no 
time becomes sufficiently severe to im
pair the quality of the music or speech. 
When the volume is increased beyond 
that point, the noise will increase in pro
portion, and will have a greater interfer
ing effect as it becomes more audible. 
The moral is, adjust your receiver to the 
point where acceptable music is to be 
had, no matter how much volume you 
can obtain and are holding in reserve. 
The neighbors all know that you have a 
radio set, and it is not necessary to in
crease your volume until they have to 
close their windows due to the noise. 
The word volume is strictly a synonym 
of noise in radio reception and further
more an antonym of quality. 

By E. T. Jones 

Then there is the question of distance, 
a subject which is the cause of contin
uous argument between customer and 
dealer. The manufacturers of most of 
the 500-watt radiocasting stations will 
not guarantee more than 100 miles day
light communication. This bears out the 
fact that you ought not to hear the 
numerous 500 watters if you are more 
than 100 miles distant. At night the 
range of such stations is greatly in
creased, and from 500 to 1,000 miles is 
a consistent range. If you happen to 
hear such a station at a greater distance, 
then you may consider yourself lucky, 
for the station has exceeded its guaran
teed range by many miles. If you fail 
to hear the station tomorrow night, 
don't throw up your hands and wish 
you had bought a phonograph, for your 
set is not to blame. Bear in mind that 
nearly all the tations you listen to at 
night are 500 watts output, or less, and 
that if the sun failed to set one evening, 
you would not hear any of the stations 
you were accustomed to hear after sun
down. 

If you are located 100 miles or less 
from a 500-watt station, you should 
have consistent communication 365 days 
in the year. At night the same station 
should be heard at a greater distance, 
and it has been found that this range 
varies from night to night, so that no 
guarantee can be given by the dealer as 
to the exact maximum possible distance 
obtainable, due to the variation in receiv
ing conditions from night to night. If 
you read a published statement that such 
and such a station was received over a 
distance of 1,000 miles in the day time, 
you can bank on the fact that the recep
tion took place after sunset, and that one 
of the two locations was probably in 
total darkness at the time. To obtain 
reliable service over distances up to 
1,000 miles would require at least 100 
times the power now in use, so beware 
of the receiver that has performed coast
to-coast reception in "broad daylight," 
for the "dark man in the woodpile" was 
probably the broad stretch of night that 
covered 90 per cent of the space between 
the two points. 

The Australian Broadcasting Com
pany's station (3LO) at Melbourne has 
altered its wavelength from 1,620 meters 
to 371 meters. This station had the 
longest wave of any broadcasting sta
tion in Australia. One Sydney station, 
2BL, has altered its wavelength from 
350 to 353 meters and has increased its 
plate input to 1,500 watts. The other 
station, 2FC, has intimated that changes 
are being considered, but no official an
nouncement has been made. 
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HANDY HINT S 
A . good portable ground connection 

can often be made to a piece of wire 
netting, laid on the ground. This 
serves only as a counterpoise, unless laid 
on very wet soil. 

The substance sold by druggists as 
"new-skin" makes a good binder for 
holding inductance coils together. 

It is much better to keep a storage 
battery well charged at all times than 
to let it run down, and then give it 
a long charge. I 

When laying up a lead storage battery 
for a while, the simplest way is to give 
it a good charge and then continue 
this into an overcharge of about 10 or 
12 hours at a reduced rate. Then re
place the electrolyte with distilled ","ater, 
and again charge it at a Inw rate. All 
th at is necessary to lay up an Edison 
alkaline battery is to put it away, pro
vided there is enough electrolyte to 
cover the plates. The state of charge 
does not matter with this type battery. 

Electrolysis in water pipes under some 
conditions may set up enough trouble to 
cause sparks and thus interfere with 
radio reception. 

One of the handiest tools around the 
radio shop bench can be made up by 
making a heavy chisel-like knife from an 
old file. This can be used to scrape 
wires, cut wood, or do any of a hun
dred things you'd not care to use a 
good tool on, and when its broken or 
worn out, a new one can be ground up 
again on any emery wheel. 

Files can be resharpened, after the 
loose dirt has been removed with a stiff 
brush, by first boiling them for an hour 
in a solution consisting of 34 lb. of sal
eratus to a quart of water so as to re
move the grease. They are then washed 
in clear water and dried preparatory 
to being completely immersed , standing 
on end, in a solution of 34 Ib of sul
phuric acid to a quart of water, where 
they should be left for 12 hours. They 
should again be washed and dried. 

Copper may be cleaned and brightened 
in nitric acid, even if it is old and green. 
This often is much easier than scraping 
or sandpapering. Remove all traces of 
acid, before leaving the job, however, or 
things will corrode worse than they were 
before. 

In working around lead storage bat
teries, celluloid sheeting can be used 
to protect the table or floor, and will 
prove to be as resistant to acid as the 
usual lead or rubber, also being cheaper 
and easier to handle. 

A few sheets of blotting paper should 
always be kept in or near the storage 
battery cabinet to absorb any acid that 
may be spilled. 
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Loud Speaker Testing Methods 
Suggestions Applicable to Home as Well as Shop 

Tests for Quality of Reproduction 

THE editor of one of the technical 
magazines recently said that the 
quality of the sound from his radio 

set seemed to be poor. He had tried all the 
ideas he could think of to improve it, but 
had not succeeded in obtaining satisfac
tory res ults. He had concluded that the 
loud speaker was the source of his trou
ble, and with this particular part of his 
set he was not able to attempt an im
prov~ment He could tinker, so to speak, 
with coils, tubes, batteries, wires, etc., 
but he was at a loss as to how to tinker 
with the loud speaker itself. 

This is true-none of the fans know 
how to tinker with a loud speaker. Cer
tain types of loud speakers are well nigh 
hopeless for the amateur to apply his in
nate desire for "tinkering," and for this 
reason, care in the selection of a loud 
speaker at the beginning should be exer" 
cised. The present short discussion of 
the testing of the commercial loud speak
ers of today will, without doubt, be help
ful to many in suggesting methods for 
doing; their own testing. 

The usual method employed is the 
listening test with actual radio signal~ . 
This is a good test and an important on~, 
but the experimenter cannot make use of 
it satisfactorily unless he has at least a 
half a dozen loud speakers to compare 
with one another. The speakers must be 
tried on various sets and comparisons 
made with speech and music from a num
ber of different stations at various times. 
Logical conclusions of a comparative na
ture can then be drawn with consider
able degree of certainty by a person who 
has been well trained to make just such 
tests. Fig. 1 illustrates this method of 
test. 

o 
@ 

By John P. Minton 

coupled amplifier which is as free from 
distortion as is possible to make it. From 
this amplifier the speech current is led to 
the loud speakers to be tested. This 
scheme of testing loud speakers, as illus
trated in Fig. 2, gives very valuable re
sults. Any distortion due to a receiving 
set or to the radiocast station is 
eliminated. The final result, then, will 
be characteristic of the loud speaker it
self in direct comparison with the speak
er's voice at the microphone. 

SO{//7U ,.0"'00' boQ/A or 
qcpv.sr"c4/~ / ..... ,0'/09'0/ .sh.-~o 

S///t'/tWtT Res/sloneI!' 
Couj741d ~~~r;'r..s 

actuated by the record, is connected to a 
loud speaker unit of either the usual bi
polar or balanced armature type. The 
needle's motion in the groove of the rec
ord causes corresponding vibration in the 
unit, and these in turn make possible the 
generation of corresponding electric cur
rents. These currents are fed through a 
suitable amplifier for amplification and 
then led to the loud speaker. In this 
scheme of testing we have perfect con
trol over the testing conditions, but it 

Fig. 2. Comparing Loud Sp eakers by Means of Actual f/oice. 

Usually the speaker is in a sound-proof 
booth and the listener is just outside. At 
any moment the doors can be opened <IS 

the speaker continues to talk without 
change in his voice or position, and we 
are then able to listen to his voice di
rectly and thus are able to make the com
parison between the original and the re
production. A piano or other instrument 
may also be placed in the booth. In the 
Technical and Test ...,aboratory of the 
Radio Corporation of America is a studio 
whose acoustic characteristics are similar 
to those of their radiocast studios. Studio 
conditions can thus be obtained any 
time. 

has the disadvantage that any distortion 
which is in the records is reproduced in 
the loud speaker. 

These three methods all employ the 
ea r for observation. The ear can judge 
with great accuracy the human speech. 
vVe can tell instantly if a voice sounds 
natural, evenly balanced and whether or 
not it can be understood with perfect 

. clearness. Such cannot be said so posi
tively regarding music. Music will stand 
for a lot of abuse and distortion as far 
as the average listener is concerned; he 
will not be so conscious of these defects, 
particularly while listening to music over 
the loud speaker. Therefore, the second 
method is the most useful, the others be
ing used for preliminary tests. 

But the most important factor in mak
ing these tests is .some peTmanent record 
of loud speaker performance as the basis 
for precise comparison and also as a legal 
means to substantiate claims. Fig. 3 
shows the set-up employed, a loud 
speaker replacing the personal voice at 
the sending end and a highly· sensitive 
current measuring system replacing the 
loud speaker at the receiving end. 

Fig. 1. Comparillg Loud Speake/·s by 1\,1 eans 0/ a Receiving Set. By means of a vacuum tube oscillator 
elect ric currents can be produced whose 
freq uencies cover a range from 10 cycles 
to as high as we desire to go-say 20,000 
cycles. The human ear will perhaps in
clude a range of frequency from 20 to 
16,000 cycles. Above and below these 

Another method utilizes the voices of 
various people as they speak into a high 
quality microphone or, better still, the 
high quality condenser transmitter. The 
voice current generated by either one of 
these (.'1struments is fed into a resistance 

22 

A third method used in loud speaker 
testing is electric phonograph rep rod uc
tion. In place of the usual sound box 
into which the phonograph needle is 
placed, an electric sound box, as it may 
be called, is adapted so that the needle, 
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An Inexpensive Chemical Rectifier 
Constructional Details of an Outfit That Will Supply 550-600 Volts 

for an Amateur Transmitter 

By c. A. Weidenhammer, I ZL 

IN these days of ultra-short waves 
and resulting poor notes it is unusual 
to hear a " ham" who sports a note 

which has no A. C. component. Of 
course, if a good note becomes unsteady, 
it is as exaspe rat ing as the hoa rse squawk 
of an unfiltered synchronous rectifier or 
"pure" A. C., but barring unsteadiness, 
nine times out of ten the owner of such 
a note will tell yo u he has accomplished 
a lot more DX and consistent work just 
through its readability and cleanness. 

The ave rage amateur, on starting in 
the power game; turns to chemically rec
tified A. C. as the solution of his plate 
supply problem. In the first place he 
shuns A. C . from sheer fear of ostracism 
from the rest of the gang. Secondly, 
motor ge nerators are beyond the reach 
of the average pocketbook. Then, too, 
"sink" rectifiers are rather beyond con
struction, by the amateur who hasn't ' me
chanical ability to a pronounced degree. 
Thus, in utter desperation, he turns to 
electrolytic rectification as the only way 
out of the difficulty. 

I n a great many cases, the builder of 
a chemical rectifier obtains a lot of jars, 
th rows in aluminum and lead strips that 
are not too pure and clean, mixes a so
lution with suspiciously pure water, and 
then wonders w hy good rectification 
doesn't occur. He wou ld have spared 
himself no end of trouble and disappoint
ment if he had built his rectifier accord
ing to a set standard of construction . 
T he rectifier to be described was built 
by the writer from unive rsa lly accepted 
electrical data 00/1 rectifying apparatus 
and partly from wrinkles encountered 
in past experience. At any rate this par
ticular combination has wo rked excep
tionally well , indeed better than the 
average, and that seems enough justifica
tion for its desc ription. 

The builder \I-ill need a list of ma
terial that can be purchased for the most 
part at very nominal cost, the onl y ex
pensive items being the lead and alum
inum. T he list fo llows: 
16 B lue Ribbon mayon na ise jars (ha lf-pint 

size) . 
(Any other jars of th i,s type w ill do) . 

16 pieces of the purest aluminum obtainab e, 
10 by 5 in. 

16 pieces of shee t lead, 10 by 5 in. (>i in. 
thick in both cases). 

16 round hea d, brass m achine sc re ws, 8/ 32, 
3/ 8 in. long, w ith nuts. 

A pound of sod ium phosphate. 
A pint of medium g rade transil oil. 
A half-ga llon of disti lled water. 
Lye for cleaning the elements. 
A wooden tray for the rectifier . 

The posi tion of the rectifier in the sta-

tion will best determine the size of t he 
tray and the arrangement of the j ars. 
There are a few dealers at present who 
are selling aluminum and lead strips al
ready bored. Although a little more ex
pensive this, w ay, the elements are bound 
to be truer and are really to be preferred 
to those cut by the builder from ' sheet 
aluminum and lead. There is a lot less 
work in store for the " hilm" if he buys 
these, but if the sheet metal is decided 
upon , it is best to use a pair of tinner 's 
shea rs for cutting up the lead and a 
hacksaw for the aluminum. 

The drilling of the elements is a 
rather tedious job, but should be done 
carefully, neve .r;.theless. An 8/ 32 hole 
is drilled in the center of each aluminum 
and lead strip, 5/ 8 in. from the end. 
Any metal drill of that size will do the 
job. Be careful not to wrap the lead 
pieces around the bit, a situation that 
will result if the strips aren' t held firm
ly in the process of boring. 

The elements now being ready for 
cleaning, it is absolutely necessary that 
they be rid of dirt and grime if the 
rectifier is to work. Foreign matte r on 
the surface of the electrodes forms an ef
ficient barrier against electrolytic action. 
A hot lye solution will solve the clean
ing problem. Dissolve six or seven 
tablespoons of lye in a gallon of boiling 
water, in a pot or pail you nave no use 
for. Do th is in the open ai r, for lye 
is strong stuff and not especially recom
mended fo r inhalation. Sti r the solu tion 
w ith an old stick and don't get any of 
the solution on the hands. Hooking a 
piece of w ire in the hole at t he end of 
each aluminum strip, suspend each one 
in the sol ution unt il the metal hisses 
and froths. A s soon as this frothing has 
started, remove each strip from the so
lution and wash it in cold water. Don ' t 
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let the strips lie a round , for they will 
become st reaked where the excess lye 
on the surface eats in. Wash them im
mediately. If the aluminum is streaked 
w ith black lines and covered with dark 
splotches, it should not be used in the 
rectifier, for this is the sign of impurity. 
Pure aluminum should present a silvery 
appearance upon cleansing and there lies 
one sec ret of efficiency in rectifier opera
tion. 

The lead strips are given the same 
t reatment and if the solution has lost its 
power, make a new o·ne. The lead will 
not froth like the aluminum, but should 
be given a reasonably long immersion. 
K eep the aluminum strips away from the 
lead when you take the latter from the 
solution, for if any of the solution left 
on the lead strips splashes on the alum
inum, black spots will result that' won't 
come off. C lean and dry the aluminum 
first; then tackle the lead strips. 

This operation completed and the ele
ments dri ed, the strips can be bolted to
gether and bent to fit the jars, allowing 
for separation between j ars and a half
inch at the bottom of each j ar. Four 
single pieces w ill be left for the end con
nections. 

The wri ter has found sod ium phos
phate to be a much better solution than 
borax. In the first place it does not eat 
up the aluminum strips as borax does 
and secondly, it is not so messy to work 
with and on the whole it's general per
formance is much superior. A pou nd of 
the sod ium phosphate wi ll be needed for 
the solution , and it may be bought at any 
drug store for a very small sum. F ill a 
stone crock w ith enough distilled water to 
fill the jars to w ith in a half- inch of the ir 
mouths, heat the water sl ightly and pour 
in the phosphate, stirring the solution 
slo\dy. Keep addin g the powder until 

Fig. 1. B,.idg~ Method of Co nnecting Rectifier Jars. 
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the solution has become saturated ; that 
is, until the water w ill dissolve no more 
of the chemical. Let the mixture stand 
for a day or so until it has settled . The 
sediment will take crystal form in the 
bottom of the crock. The clear solu
tion must be poured off and care should 
be taken not to pour any of the sediment 
along with it, for if this is done, the 
rectifier jars will be graced with a quan
tity of sediment after they have been 
standing a short time. P our the solu
tion into the jars and immerse the ele
ments in their proper sequence, as shown 
in Fig. 1. T ake care not to splash any 
of the solut ion on the aluminum and 
lead crosspieces and sides of the jars, for 
crystallization will result almost im
mediately and the rectifier w ill not be 
the thing of beauty that it should be with 
the proper precautions. 

Placing a quarter-inch of medium 
grade transil oil, or med ium auto lubri
cant if yo u haven' t t he other, in the t op 
of each jar completes. the job. This oil 
film is of real importalice for not only 
does it prevent the solution from evap
orat ing and creeping, bu t it also prevents 
arcing between the aluminum elements 
and the solution, a valuable feature in 
itself. I t may seem superfluous to some, 
but it is worth its weight in gold in the 
end . .' 

The rectifier is now ready for opera
tion. T he strips are connected acco rding 
to F ig. 2 for a center tap connection, but 
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surface of the aluminum, are a sure sign 
of overloading and too few jars. There 
w ill be star-like lights all ove r the sur
face of the aluminuin during the forming 
process, but these are negligible and are 
to be expected. It is the arcs of greater 
magnitude that bode evil. Those jars 
that do not glow at all are " duds" and 
should be replaced. The rectifier at the 
writer's station has been in commission 
for six months and is still working mer
rily w ith the original solution and ele
ments. E very aluminum strip glows 
without any evidence of excess current. 

T he recti fie r that has been desc ribed 
was designed primarily {Jr 550 to 600 
volts. If the builder intends to use a 
higher voltage, it will be necessa ry to 
place more jars in the recti fie r system. 
T here is a simple formula regarding the 
number of jars to be used with a ce rtain 
applied voltage that has often been 
quoted, but w hich will always stand re
quoting. It is : 
Vol ts to be ap plied 

40 number of jars to 

be used. 
T here must be a ja r for eve ry 40 volts 
input if efficient rectification is to result , 
and the rule if incorporated in the design 
of your rectifier , w ill keep yo ur electric 
bill down low' enough to insure domestic 
t ranquility 

T he fi l ter fo r this combination can 
best be the well known "brute force" 
type, made up of a 30 or 40 henry 

Fig. Z. Ce nter T ap Method of R ect ificat ion. 

a bridge connection can also be used 
as shown in Fig. 1, although it w ill re
quire more jars w hich the builder can 
add as he sees fit . As soon as the C0l1l1eC
tions have been made, th rm." on the juice 
and the alumin um w ill form almost im
mediately if pure, but the lead w ill take 
quite a little longer to coat. When the 
coating has been completed, a process 
that can be accomplished either by leav
ing the rectifier connected to the trans
former for a few hours or by g radwtl 
formation th rough operation in conjunc
tion with the transmitter, the aluminum 
will present a grayish appearance with 
little evidence of any great deposit on its 
surface, while the lead w ill be a choc
olate brown. I f the rectifier is working 
properly, all the aluminum strips will 
glow in the dark with a phosphorescent 
light without any pyrotechnic display. 
Fireworks, large arcs occurring on the 
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choke in the plus lead w ith 2 mfds. 
shunted across .the supply on each side. 
The w riter uses only a 1 mfd. condense r 
across his supply for a filter, t he small 
value being necessary because the set is 
keyed in the primary of the plate trans
former. There is no key thump to speak 
of and all report the note " D . C. ," er
roneously, of course. 

There is one "kink" that has become 
very popular 'of late that improves the 
note greatly and that is the combination 
of filament by-pass condensers and a 
large rheostat in the primary of the 
filament transformer. A rheostat in the 
tube filament circuit proper throws the 
center tap off, thus throw ing the circuit 
out of balance and giving the station a 
poorer note than would result if the cen
ter tap were unaffected. The filament 
by-pass condensers explain themselves. 

In closing it should be noted that 
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cleaning a rectifier frequentl y is a good 
plan for through continued use the lead 
strips become coated w ith a milky white 
substance that is better removed. Sedi
ment in the bottoms of the jars should 
be poured out and distilled water added 
as evaporation takes place. With a little 
care the rectifier described will give the 
utmost satisfaction and should be a dis
tinct asset to the st ation. 

NEW TUBES AND BASES 
Vacuum tube manufacturers have ad

opted a new form of standard base whic h 
may be used interchangeably in the pres
ent form of N avy socket or in a new type 
of push socket. In the case of the Radio 
Corporation of America these will be 
known as the "UX" tubes and in the 
case of Cunn ingham they w ill be "CX," 
in each case using the present series of 
numbers to designate various types of 
storage and d ry battery tubes. 

The new base has longer contact pins 
and the fi lament pins an~ large r than the 
g rid and plate pins so as to insure correct 
placement in the socket. T he " push" 
type of socket gives better contact and 
takes less space and w ill be made in two 
diameters to receive the large and small 
t ubes. Th~ present dry cell tubes with 
their 0 1 i!!;i nal bases w ill be continued in 
product ion as long as the demand exists. 

T hree new types of receivi ng tubes will 
he announced at an ea rly date. T he" 11 2" 
is an audio ampli fier for use in the last 
stage; it requires 135 volt B battery and 
storage A . The" 120" is similar e:xcept 
that it may be used w ith dry r:ell A. T he 
"2 10" takes 6 volts A and up to 350 volts 
B. They are all low impedance tubes 
which prov ide improved quality of loud 
speaker reproduction. Two new types of 
rectifier t ubes for B battery eliminators 
arc :.11so to be introduced for ~ i t her half 
"·,,,we or full wav.:: rectificaf (In. 

T"vo J apanese news agencies, T oho 
and T eikoko, are using a 2000 watt ra
dio station to send out news daily to E ur
ope, America and the Far East. 

T he U. S. Forest service requests t he 
co-operation of radiocast and amateur 
operators in sending out slogans and 
wa rn ings about the prevention of forest 
fires. 

Permalloy, the new magnetic materi
al used in loading submarine cables so 
as to g reatly increase their traffic carry
ing capacity, has g reat possibilities for 
improving the characteristics of the audio 
frequency transformers used in radio re
ceive rs. I t is an alloy consisting pri
marily of nickel and iron and has a per
meability about twenty times that of 
soft iron wire. F or an alloy consisting of 
78 Yz per cent nickel and 2 1 Yz per cent 
iron the permeability is about 2300 as 
compared with 115 for the best soft iron. 
Various other elements mav be added to 
impart other desirable prop~ rties , chromi
um thus being added to secure high re
sistivity. 
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The Push-Pull Radio Frequency Oscillator 
Constructional Details for an Easily Made Short Wave 

Transmitter Having no Harmonics 

T
H E G eneral E lectric Company 

has recently developed a circuit 
fo r use in their high powered 

short wave transmitters, which is de
serving of consideration by all amateu rs 
interested in t ransmission. This system 
uses two or more tubes, in groups of 
two, in such a way that each tube oper
ates in " push-pull" fashion similar to the 
performance of the audio frequency 
amplifier system of the same name. The 
transmitters employed by the G eneral 
Electric Co. are pf ,comparatively high 
power, but the principle of the circuit 
is the same for any type of tube, and for 
the amateur w ith two tubes of identical 
type, provided they are not in excess of 
the power restrictions placed on the ama
teur, this circuit possesses many inter
esting fea tu res. 

The chief advantage of the circui t;.is 
that it eliminates radiation of harmonics, 
w hich is ordinarily the most trouble
some and obj ectionable cause of inter
ference w ith recept ion of st ations on 
other wavelengths, and is the cause of 
difficulties in the transmitting set such 
as heating of the small w ires inside the 
vacuum tubes leading to the grid and 
plate elements. T hese currents are of 
extremely high frequency and have high 
power contents, so that in many cases 
the small connecting w ires melt and 
open the circuit , thus ruin ing the tube. 
Inserting small chokes in series w ith the 
g rid or plate leads where heating appears 
does no good, as these oscillations are ap
parentl y due to other causes than inter-
tube coupling. • 

T he " push-pull " transmittef also al
lows very easy control of the tubes at 
waves as low as 20 meters, thus being a 
good all around system for amateur use . 
In F ig. 1 is shown a schematic d iagram 
of connections for the circuit , from 
which it is noted that the antenna cir
cuit is coupled to the plate circuits of the 
respective tubes by coupling inductances 
L 1 and L 2 respectively. The antenna 
circuit may be the same as that used for 
any ordinary oscillating system and may 
be tuned to the fund amental wavelength 
to be used, or to one of its harmonics, 
w hichever is desired . 

The plate circuit is made up of two 
symmetrical coils of exactly equal size, 
indicated in the diagram by L 3 and L .,. 
These coils are connected together at 
one end as shown and the plate supply 
fed through the mid point X. These 
coils should not be placed in inductive 
relation to each other, their normal po-

By D. B. McGown 

sition being about a foot apart and with 
their axes parallel. 

The closed oscillatory circuit is 
formed by these inductances, L 3 and L 4 
and the two variable condensers C1 and 
Co, which are connected in series. The 
latter are of the double spaced, low loss 
type, of .00025 mfd . each. L 3 and L. 
were made up of 4 turns of 1/ 16 in. by 
1/ 4 in. edgewise wound copper strip on 
a 4 in . diameter, with clips prov ided for 
any va riation that might be needed. 
Condensers C1 and C 2 we re connected 
in series to give symmetry to the circuit 
and the g rid of each tube was connected 
to the plate circuit inductance of the 
opposite tube thro~gh condensers C 3 and 
C4 , w hich are similar to C1 and C2 • The 
g rids we re kept at the proper potenti al 
by the gridleaks marked GL , the proper 
value depending upon the size of tube 
used. F or the U V-203-A 50 watt tube 
t he leaks should be around 5000 ohms, 
and for lowe r powered tubes th is value 
w ill be considerably higher. Inductively 
wound leaks we re used , so that they 
choked back the radio frequency currents 
impressed upon them. If non-inductive 
type leaks are used, small rad io fre
quency choke coils w ill be requ ired in 
series w ith the leaks. 

The filaments were supplied w ith low 
voltage a. c. from a step-down t rans
former , the actual balance between the 

~ 

tube filaments being obtained by varia
tion of the 'rheostats in series with the 
transformer secondary. N o mid-tap is 
shown in the diagram, but it is possible 
that slightly better tube life might be 
obtained should one be provided. The 
plate current is fed through the tuned 
choke L 5 , C5 , w hich is augmented by a 
larger untuned choke, L 6• The antenna 
coupling coil s were made of 3 turns each 
of 1/ 16 in . x 1/ 4 in, edgewise wound 
coppe r strip on a 3 in. diameter and 
we re so arranged that. they could he 
moved r ight into the plate inductances 
L 3 and L 4, or coupled as loosely to them 
as was desired. Clips are provided to 
allow a variation of the inductance. 

Standard vacuum tube sockets were 
employed, since the ult ra-high frequen
cies were not to be used. T he prelimi
nary adjustments and set-up of this ' ci r
cuit are not critical, provided that reas
onable care is given to symmetry. The 
adjustment and operation of the circuit 
depends entirely upon this symmetry and 
w ithout it , the usual circuits might just 
as well be used. 

In setting up the appa ratus, it is a 
good plan to cut all the connecting w ires 
in pairs, first having arranged the two 
tubes and their respective inductances 
and condensers in such a manner that 
they are symmetrically placed. A sug
gested set-up is shown in F ig. 2, w hich 

Fig . 1. Schematic Diagram of Push-Pull Radio Fr equency Oscil/ator. 
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sho\\"s the layout of the various parts 
mentioned in Fig. 1. The grid t aps 
of coils L a and L 4 should be set so as 
to include the same amo unt of induc
tance in each coil , and the plate taps 
should be likewise adj usted to symmetri
cal positions. The variable condensers 
and closed circuit taps should be ad justed 
to symmetry as far as can be observed 
with the eye, the coupling condensers in 
the grid circu its being set to about half 
thei r maximum capacit~ , . 

between L , and L a> and between L~ and 
L 4 will be found to be very critical, so 
that resonance is often passed over if the 
wavelength variat ions are not made 
slowly and carefully. 

With the circu it adjusted to its hest 
operating condition , the plate choke 
should now be ad justed by varyi ng con
denser Co and inductance L5 until the 
plate current drops slightly and the an
tenna ammeters indicate slight increases. 
This will indicate resonance and sho\\'s 

Fig. 2. Suggested Set-up of Apparatus, 

that the tuned' choke system is effectuall y 
rejecting any energy that reaches it. 
The untuned choke LG may then be re- . 

moved, but generall~ · this is not ad vis
able, as if anything; happens to throw the 
circu it off resonance, there will be a 
feedback of high frequency to the plate 
supply with resultant trouble. L a may 
be made up of 25 turns of To. 22 
D. C. C. wire wou nd on a 3 in. tube, 
and LG may be a 50 turn coil of the 
same dimensions. 

Keying is accomplished in the usu<l l 
\\"ay, in the negative plate lead to the 
mid-tap of the transformer, on the suppl~' 
side of the filter. Another method of 
keying could be employed by inserting 
the key between the two g rid leaks and 
the point where they are connected to 
the filament circu it and in many cases 
may provide hetter control than break
ing the negative plate supply lead. 

While the adjustments are somewhat 
critical, especially the coupling coils, the 
circuit will be found to be very satisfac
tory over a band of wavelengths from 
10 mete rs up, the oscill ations being very 
uniform and eas ily controlled, without 
overheating of the vacuum tubes. In 
the transmitter constructed by the 
writer, a band of waves from 20 to 50 
meters was ordinarily employed, and it 
was found that the steadiest note was 
ob tained by adjusting the coupling be
tween the antenna and oscillatory ci r
cuits to a point a trifle below max imum 
radiation, as at max imum there is likeli 
hood of a shifting of energy due to mu
tual coupling. 

A n interesting feature of t he circ uit 
is the ease with which the load may be 
shifted from one tub.e to the other: for 
t he increase in capacity of either C3 or 
C. by a small amou nt beyond the cond i
tion of symmetry will unbalance the sys
tem so that the entire load wi ll be shifted 
to one tube, w ith resultant heating of 
t he plate of whichever tube is carrying 
the full load. 

The antenna circuit shou ld either be 
loosely coupled, or else ent irely discon
nected during t he prelimin ary tests. 
Next light the filame nts of the tubes and 
apply a low plate vQ)tage, so that if the 
adjustments ha ve been made properly, 
osc illation should take place at once and 
w ith sufficient power to be detected with 
a wavemeter. I f the wavelength is too 
high, reduce condensers C , and C", or if 
it is way too high, reduce the amount of 
inductance in L 3 and L. as well as the 
capacity of the condensers in shunt. 
Now couple the antenna circuit to the 
oscillator and tune to resonance. T~is 
may b.e done either by varying induc
tance L r or by the use of a series air 
condenser, if the inductance is not de
sired. It has been found good practice 
to provide two inductances, Lr and L s) 
one in the antenna and the other in the 
counterpoise lead, two radiation am
mete rs being used to obtain the optimum 
ad j ustment. A slight re-tuning of con
densers C , <I nd Ce may be necessa ry to 
obtain max imum resonance, and it will 
probably be found desirable to vary the 
t\\'o grid condensers C" and C., as well 
as their inductance taps. The coupling 
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REPLIES 
Questions submitted for answer in this department should be typewritten or in ink. written on one side 0 t 
the paper. All answers of general interest will be published. Readers are invited to use this service with .. 
out clJarge. except that 25c per question should be forwarded when personal answer by mail is wanted. 

In the February issue of RADIO a com
bination transmitting and receiving set 
was described. Please publish the cir
cuit showing the transmitting tube only, 
without receiving attachment. 

-T. MeO., Hamilton , Ohio. 

I n Fig. 1 is shown the ci rcuit for the re
ceiving tube when used as a transmitter. 
A sepa rate antenna inductance is shown, 
to permit looser coupling. With a C-301-A 
tube or its equiva lent, the plate voltage can 
be as high as 150, when used for C. W. tele
graph on ly. The spa rk coil shown in the or
ig inal circuit can be used if desired, but 
the arrangement shown in the sketch \"jll 
produce a better unmodulated wave. 

What is the simplest form of superhet
erodyne I can build , for portable pur
poses ? I have in mind using crystal de
tectors in place of vacuum tubes and re
flexing one or more of the intermediate 
frequency stages. 

-Po W. D. , Erie, Pa. 

A sa ti sfactory supe rheterodyne embod yin g; 
the features you mention can be co nstructed 
according to the diagram shown in Fig. 2. 
The set consi~ts essent ia lly of an osci ll ator 
tllbe, crysta l frequency changer, two inter
mediate frequency stages, crys tal detector, 
one stage of reflexed aud io frequency and a 
second stage of non-reflex ed audio frequency 
amplification. This req uires a total of four 
tubes, which is th e minimum permissib le 
numbe r for best results. The osci ll ator coi l 
is a standard cOllpll;.r such as is used in 

Fig. 2 

~ 

i , 
- ~ : 

+ 

, , 

many superheterodynes described in RADIO, 

w ith the grid coup ling coi l connected to the 
crysta l freq uency changer, D,. The two 
intermediate frequency transfo rmers T l and 
T , are of the standard high ratio shielded 
ty pe, using a n intermediate frequency above 
50,000 cycles if possible. Tuned transform
er T " should be selected to match the inter
mediate frequency transformers, and the tun
ing condenser marked .00025 mfd. in the 
diagram shou ld be of the value specified by 
the manufacturer. The output of the crys- . 
tal detector D , is fed through a low ratio 
shie ld ed audio freque ncy transformer, T I, 
and into the J st interm ed iate frequency 

-8 -/1 
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amplifier tube, the output of which is con
nected to the primaries of transformers T . 
and T e. in series, the latter being similar 
to T,. The by-pass condensers in the grid 
and plate circuits of th e 1st intermediate 
frequency tube a re ver,! necessa ry and 
should not be om itted under any circum
stances. It would be be tter. theoretica lly, to 
have them of larger size, but this cannot 
be permitted due to the fact that the a ndio 
frequency transformers would be tuned to 
some audio frequency well within the voice 
ra nge and would destroy th e quality of out
put into the loud speaker. Crystal detectors 
of the ad j ustab le variety are preferable, as 
considerable experimenting may be neces
sary before finding the proper adjustment 
o·f each crysta l. The osc ill a tor requires 
on ly 22% vohs plate, and the gr id is con
nected directly to the fi lament, thus simplify
ing the wiring. It would be a good idea 
to shie ld the intermediate frequency sta ges 
from the rest of the circuit, with partitions 
of sheet brass or copper, connecting the 
shields to the negative A battery. Using a 
loop antenna at least 15 in. square, having 
18 turns of wire, this set will receive sta
tions with loud speaker volume over a dis
tance of at least 750 miles at night, in th e 
hvorab le month s of the year. 

Kindly publish informat ion on nickel 
plating by means of the the electroplat
ing method. 

-G. T . G. , Super ior, Wis. 

A comp lete story on the electroplating pro
cess, by D. B . McG own was published in 

( Con tinll ed 071 Pa g e 46 ) 
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Short Wave Experiments While With the Fleet 
By F. L. Ulrich 

F OR several months prior to the depar
ture of the Pacific F leet for the war 

maneuvers off Hawaii, experiments with 
short wave reception were conducted at 
stat~on 6DBC, San Diego, Ca lif., and were 
continued aboa rd the U. S. S. La1lgley, 
Nava l Aircraft Ca r rier, en ro ute to the lsl 
ands. The experiments conducted on the 
vesse l are of particu lar interest due to the 
excellent results obtained under difficu lt COI1-

ditions of reception. 
The short wave receiver with which these 

experiments were cond ucted was constructed 
from a tuning coil of the conventional low 
loss, three ci,rcuit type, which was stripped 
of its windings, leaving a substantial frame 
of the right size for the work . The coil 
frame was rewound with No. 12 copper wire, 
the primary consisting of 5 turns on a 4 ill. 
diameter, the secondary 12 turns, and the 
tickler was wound with 20 turns of No. 20 
D. C. C. wire, on the rotor, which wa, 2 Y! 
in. diameter. 

5T. 

order to have a reliab le check on the varI
ous wave lengths. 

The cond itions fo r installing antennas on 
the Lan{fley were difficult, since every
thi ng on the flying deck which covers most 
of the superstructure must be kept clear, 
so as not to interfere with the landing of 
planes. T 'wo sma ll cage type antennas were 
erected, being ex tended out on 15 ft. booms 
in a horizontal positi,on, at the most forward 
position of the ship's bow, one a ntenna 
being on the starboard side and the other 
on the port side. The antennas consisted of 
5 wires on a 6 in . hoop, with a tota I length 
of 25 ft. each, plus a 25 ft. le ad-in made 
from a copper tube 1,4 in. thick. At first 
one of the antennas was used with the regu
lar ship 's ground, but it was found that 
most of the energy was absorbed by the 
large masses of iron g irders, stacks, winches, 
guys, etc., with which the ship was plenti
fully equipped. So the ground was aband
oned and the other antenna used as a COUI1-

terpoise, thus solving the difficulty. 
In sp ite of the presence of four other re

ceivers in the sa me room, no difficulty was 
experienced in operat ing the short wa ve 
receiver, since the other sets were a ll 

Fig , I. Cirl'llit IIsed for 40-150 meier wave band. 

.'\s shown in Fig, I. the seco ndarv was 
tuned with a high grade condenser of .0005 
mfd., the primary being ape riodic. The 
usual two step audio frequency amplifier 
was added , and the enti re assembly can be 

Fig. 2. Inlernal conslmcl ioll of 40-15D m eier 
receiver. 

seen in Fig. 2, particular attenti,on being 
called to the fact that the tickler winding 
is split in the center, a total of 10 turns 
being wound on each side of the shaft which 
turns the coil. Any good low-loss coil form 
may be used for the coil mounting, an Uncle 
Sam tuning coil bei,ng used in the set il
lustrated. Before sai ling, the receiver was 
calibrated accord ing to the d iffere nt fre
quencies transmitted from NKF, Bell.evue 
Radio Laboratory at \Vash ington, D . C. , in 
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co upled to one antenna by means of the 
raylor coupling system. Schedu les had been 
arranged with 6CGC at San Diego, before 
sai ling, so we were ab le to copy him on 80.1 
meters regularly every night on the way to 
Honolulu. Duri,ng the voyage we passed . 
th rough a dead spot during which the long 
wave receivers experienced violent fading 
of signals from San Francisco, the fading 
la sti ng over a period of two hours, during 
which time no fading was noticed on the 
very short waves. This dead spot is a 
familiar one to operators a nd is prohab ly 
due to la rge deposits of are at the bottom 

of the sea. 

IT. 

Fig . 4. Reillarlz cirCllil used for 20-50 meier 
'Lt.'ork. 
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Great trouble from induction was caused by 
the venti lating motors, aircraft engines and 
the like, so that coupling wi,th antenna system 
was made as loose as possib le. T h is sharp
ened the tuning to such an extent that a 
two turn variometer made of No. 12 cotton 
covered wire was necesary in series with the 
antenna, for vernier control. This va rio 
meter is shown in Fig. 1, in the antenna cir
cuit. 

Whi le at sea we learned that experimental 
transmission from station NXN at Chicago 
was to be conducted on waves from 20 to 
40 meters, so another receiver for these 
waves was constructed and is pictured in 
Fig. 3. An inductance consisting of 12 turns 
of No. 14 D. C. C. copper .w ire w as wound, 

Fig. 3, Reeciver for 20<50 meier 'Wa'veielIgtlis. 

with a tap at the 9th turn, the ni,ne turns 
being the secondary coil and the other three 
turns the tick ler wind ing, which was coupled 
to the former. The antenna was coupled 
to the grid lead with four turns of heavy 
wire, thus acting as a condenser, as can be 
seen from the diagram in Fig. 4 . A small 
choke made of 280 turns of No. 28 insu lated 
wire was placed in the p late lead as shown, 
and the feedback from the plate was through 
a .00025 mfd. fixed condenser, making the 
circu it a more or less standard Reinartz. 

With this receiver, especia lly between 4 
and 9 A. M. Pacific time, signals from NXN 
were easi ly copied, although they were un 
steady at times and subject to bad fading , 
Among the many stations copied at Honolulu 
were Z4AA, Canadian 3AP, 3XI, 9BM, 5GO. 
Porto Rico 4SA, Mexican 1XBX and ham s 
from every U. S. district were too numer
ous to mention. Suffice it to say that our 
labor was well repaid in the results ob
tained , and as soon as a shore lice nse in 
Hawai i can be obta ined , the work will be 
continued. 

.0002$ 



With the Amateur Operators 
SHORT WAVE TRANSMITTER 

AT 6XAD 
Major Lawrence Mott, owner of Station 

6XAD-6ZW, at Avalon, Cata lina Is land, 
California, i,s the proud possessor of a new 
short wave transmitter, which contains so 
many interesting features, and involves so 
great an amount of unusual short wave 
theory that a detai led descript ion of the 
set will undoubted ly be of interest to a ll 
amateurs. 

At th e time of this writing the set has 
been in operat i,On only two weeks and during 
that time, Major Mott has worked four 
European countries, the Antipodes, China . 
WNP at Labrador, and U. S. districts too 
numerous to mention, all on a wavelength 
of 40 meters. This success is pr incipally due 
to the extraordinarily steady wave trans
mitted, together with the fine antenna ground 
system which has been designed especi.a lly 
for the new transmitter. 

In the picture ca)l I'le seen the transmitter 
proper, at the extreme left, in the center the 
5 to 100 meter Townsend receiver and a t the 
right the power panel. The transmitter is 
similar in principle to the one installed on 
the yacht ELOISE, a description of whi,ch 
is given elsewhere in this issue, except that 
two 250 watt tubes operated from 60 cycle a . 
c. supp ly are used instead of one 50 watt 
tube. 

Referring to the circuit diagram in F ig ; 1, 
the two Western E lectric tubes are coup led 
in a reversed feedback circuit. to an an
tenna-ground system, the tuned circuit be
ing mounted on the wall above the trans
mitter. The fi laments are excited by a 
separate filament lighting transformer, which 
supplies 13 volts A. C. to the two fil a ments 
in parallel. The plate supply is obtained 
from a standa rd 4000 volt pole transformer 
which is center tapped . ' 

The grid a!ld plate inductances, as well as 
the a ntenna 1l1ductance, are made of heavy 
copper tubing, silver plated, and arranged 
so that coils of di,fferen t values of inductance 
can be substituted if desired. The a ntenna 
is tuned with two Ge neral Radio lab stand
ard air condensers, and rad iation meters 
are placed in both the antenna and grou nd 
leads. 

The arrangement of the oscillator system 
is somewhat different from that ordinarily 
used, a theoretical dragram being shown ill 
Fig. 2. Steadiness of frequency . is of ex
treme importance in transmission, and for 
this rea son, Mr. Ralph Heintz, who desi g ned 
and built the station, made the inducta ll ces 

Fig. 2. Theoretical Circuit of Oscil/ation. 

relatively sma ll and the capaCIties cor
respondi,ngly large, so that parasitic capaci
ties have practically no effect on the closed 
circuits. 

Fo.r instance, circuit L,C, practica lly de
te rm Illes the frequency at which the set will 
osc illate and is ha r dly affected by the g rid 

or antenna ci rcui ts. Likewjse, the grid cir
cuit L .C. is not appreciably affected by 
the plate circuit so that the former be
comes a controloJing factor as regards th ~ 
output of the set, depending upon its ap
proach to resonance with LtC,. This is 
contrary to what takes place when the same 
circuit is used on long waves, in wh~ch case 
the grid circuit becomes more of a factor 
as regards frequency and the plate circuit 
as regards output. 

This is easily explained when it is con
sidered that in this circui,t, or its modifica
t ions, the internal ca pacity of the tube it
se lf becomes the medium for transferring 
energy from the plate circuit to the grid 
circuit, to effect grid excitation i,n the right 
propo rtion for efficient osci ll ation. This in
I.erna l capacity is fixed and when used on 
the lower frequencies is not capable of 
transferring as much energy as when used 
on the hig her frequency now used by ama · 
teurs. As a matter of fact, at these high 
fre quencies, the feedback through the tu be 
is too g reat and must be partia lly neu t ral 
ized , accomp lished by couphing L, with [" 
so that the fields are oppos ing and the in
d uctive feedback is in the reverse direction, 
as shown in Fig. 2. 

Now as we are concerped with a fairly 
lIa now ba nd of frequenci.es correspollJ in g 

(Continued on Page 64) 
r-----------'Hom--------~ 

/361'. 

/V'/. 

B
T~Q"'J. 

/7/ 
R";.,.". 

//OyA.C 

R.rChokeJ 

Fig. 1. Cirwit Diagram of Transmiller and Power Supply. 

New 500 watt, 5-80 meter Installation at 6X A D-6ZW 
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STATION 8ASE, 8AXG, ELM 
GROVE, W. VA. 

This sta tion was designed and constructed 
by S. Ed ward Pence, and from the picture it 
can be seen that an elaborate layout of ap
paratus is emp loyed. Two transmitters are 
now in operation and a third will soon be 
added, the transmittter shown in the upper 
right hand corner of the picture operating 
on 155 meters, the a ntenna current being 
60 amperes. The 500 watt tube opera tes 
on a wave of 79 mete rs, and is of Te lefun
ken manufacture. Both transmitters use the 
loose coupled Hartley circuit, the plate volt
age being supplied from either a kentron 
rectifier system or a motor generator set. 

Four receiving sets of various makes fur
"ish efficient reception on a ll wave lengths, 
a Hartley circuit receiver being used for the 
waves from 40 to 100, and a IBGF tuner 
being emp loyed on the waves from SO to 200 
meters. By means of a wavemeter, which is 
shown at the right end of the table, a care
ful check of the transmitter wa ve is to be 
had . 

The antenna is a three wire fan, with a 
four wire fan type jCoy nterpoise placed di 
rectly underneath the antenna. The funda
mental wavelength is 155 meters. This sta
tion has been heard in many fore ign coun
tries and it can be seen from the cards th a t 
a ll American districts have been worked . 
Any foreign amateurs desi ring an Sx l O photo 
of thi s station, for wa ll paper, can ha ve 
same by sending a report of the stat ions sig
nals. 

Radio Statioll SASE, S.4XG 

RADIO STATION 9EGU 
;:itation 9EGU is owned and operated by 

Cy L. Barker at Henning, Mi.nnesota. The 
tran smitter uses one UV203-A, 50 watt tube, 
operating on the lower wave bands of 20, 
40 and SO meters. T he well-known induc
tively coup led Ha rtley circui t is used and 
performs very efficiently at this station. A 
borax chemical rectifier of 50 jars is used to 
furnish power to the p late of the tube, in 
connection with a 50 henry-4 mike "br ute 
force" filte r which g ives a fine pur e d. c. 
note w hen desired. 

The tuner is built on the order of Schnell 's 
set, and uses 2 tubes-detector and I step 
a. f. All U. S. States have been worked , 
and all Districts in the U. S. and Ca nad a. 
Signa ls from this station have been copied 
in Cook Inlet, A laska, and such points as 
J\'l exico City, Mexico; San Jose, Costa Rica; 

ami Syd ney, Australi a have been commu ni
cated with. 

9EGU holds appointments as officia l re
lay station, broadcast station, railroad eme r
gency station, offic ial wa ve length station and 
city correspondent, as well as being a mem
ber of the ARRL Experi.menter's Section. This 
station is now the office of assistant division 
manager for Minnesota, of the Dakota Di
vision, ARRL. 9EGU's main working wave 
is 3S meters, and he wi ll be found on th at 
wave the greatest part of th e time . 

NEWS OF THE AMATEUR OP
ERATORS 

Ca ll 6BWS has been re-issued to Russ 
Shorrman, 1617 E . Van Buren St., Phoenix, 
Ariz. 

7DE, Leo H. Machlin, Cordova, Alaska, 
will ha nd le A laskan traAic. Glad QSO any
bod any time on 40 a nd SO meters . 

Radio Statioll 9EGU 
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6 BUR. 340 No. Painter Ave ., vVhit(ier , 
Calif., will QSR traffic to pi 1 HR in the 
Phi li ppines. He recently worked NUQG on 
40 meters off Shanghai. 

2AHK, Ne lson Parker, has moved from 
Poughkeepsie. N. Y., to 554 So. C linton St. , 
East Orange, N . J. , using 50 watter on 40 
a nd SO meters ; all cards QSL'd. 

D. Cordray, 1st operator at 8ATX will be 
on the job ea rly in September after visiting 
many stations around Los Angeles. A 50 
watter on 20 and 40 meters is contemp lated. 

3PY has been re-assigned to Francis 
Richard son, 507 South Orange Street, Media. 
Pa., who wi ll appreciate reports of his sig
nals on 175 and 41 meters. 

U-6EA, H. C. Seefred, 343 South Fremont 
Avenue, Los Angeles, Ca lif., ha s been re
ported on 40 meters by 0-A4M, S. C. Pleass 
of Johannesbu rg, South Africa while U-6E:\ 
was working A -3BD of Melbourne, Aus
tra lia . Hi s signals were heard in Africa 
at 3 :53 p. 111. wh il e he was working from 
5 :20 to 6 :25 PST in California. Going 
west, the d istance is 14,130 miles f rom Lo~ 
.'\ngeles to Johannesburg, most of the in
tervening space being in darkness. Going 
eas t, the distance is 9,010 miles, with day
li g ht at both ends. During the same period 
6EA was also heard by J. Watson of P erth. 
\Vcst Australia. 

NEW RADIO CATALOGS 
Burgess Battery Co. has pub'li shed two 

flew engin eering circulars. No.6, by VI' . B. 
Schulte, discussess the use of dry ce ll bat
teries for plate voltage of radio transmit
ting sets. No.7, by W. H. Hoffman, il
lu strates and describes the No. HI short 
wave radio receiver of 9XH-9EK. 

Ma rshal l- Gerken Co. have discontinued 
the manufacture of "Read 'em" binding 
posts because of the recognized validity of 
the patent recently granted the H. H. Eby 
Mfg. Co., who will hereafter take care of 
their orders. 



Vi. tshnrg;lt, Penlla 
"S.JQ,:· 2711 EstlY AycJllle, D01·ntOnt. 

Gaal{, 6aall1, 6aao, 6ab, 6abe, 6abs, Gac, 
(Sadt), (6afa), ,<Safg! .. Sa~e, (6 a~k ), 6a~\V, 
6ah p, 6ahq , 6a lb , 6aJ I, 6aJq, (6a]1"), 6al,w, 
(6a lf) , 6a lw, 6ame, Samf, 6amm, 6a mo, 
(6ano) , (6anq), 6ao e, (Gapw), 6aQg, 6a l'y, 
6a'1'o, 6asv, 6atn, (6auO, 6aut, 6avJ, (6awt), 
Sbab, 6bas, (6bbq), 6ben. (6bes), 6bdv, 6 b ez, 
(6bfw), 6bge), (6bge) , (6bgl), (6bgv), 
(6 bh) 6b h o, (6bh7o), (6b ik ), 6b il , (6bir ) , 
(Sb is), (6bjd) , (6bjj), 6bjs, 6b l w, (6bm o), 
6bmw 6bn u , (6bo1), 6bpf, 6bq l , Sbq l' , 
(6bs n ), (6b tl ), (6btm) , (6bts), (6bui), 6bu l' , 
6b u w, 6bve, 6bwy, (6eae), ( 6eaq), (6eet), 
(6eev), Seey, (6edg'), 6eel n , 6eely, .6eej, 6efe, 
(6ege). 6ego, 6egv, 6egw, 6ehl , (6eh s), 
6e h s, 6e h 7. , 6e ig, ~6el:' , 6ej j, ( 6e k a), 6eku , 
Sc kw, 6elp , (Se lv) , (6 e mel ), (6 e m g) , 6em q, 
6cm s, 6emt, (6emu), 6ene, (6en k ), (6enl ), 
6enm, 6enn,6epf, 6eqd, (6erte), (6err ), 6e l' s, 
6el'x. 6csl , 6eso, (6ess) , 6ete, 6etn, (6eto), 
6ets, (6ety), ( 6e ub ), 6eue, 6euq, 6evf, 
(6evl<), 6ev m , 6ewi , ( 6 e1 a h ), 6e1a l, 
6e1an , 6e1ao, 6das. (6e1bh), 6ev. 6ew, 6dh , 
6ea. 6eb, (6ew), 6es, 6fa, (6fh ), 6fy, 6gg, 
(6gt). 6hm , 6ih , 6i l , 6im, 6 ir , (6iv), 6 j a, 6j i. 
iljp, 6jy, 6kb, 6k l' , 61j , 61v , 6mg, 6mw, 6no, 
Sn o w , 60e, 6p l, 6py, 6qel. (6q i ), 61'[, (6rn ), 
SI'V, 6sb , 6ti, (6ts), Sua, 6ue, 6uf, 6110, 
(6 ut ), 6vs, (6vd), 6vf, 6vt, (6vw), 6wp, 
(6ws) , 6xad), 6xg, 6xo, 6yb, 6zap, 6,,-bn , 
67o h . 

(7abb). 7aelm, (7afo ), 7agi, 7agz, 7ah s, 
(7aib), 7aif, 7a. ip, 7ajv, (7ao), 7ay, 7bj , 
(7ey), 7dd, 7df, 7dj , 7d x , (7ee), 7fj, 7fq, H I' , 
(7 fv) , (7gb), (7gj), 7g m ) , (7 ih) , 7ij , 7 jh , 
71,u, (71 h ), (711'), (71 s) . 7mf, (7mi), (7mp), 
7mx. 7nh , ( 7 n q) , 7nt, 7 n s, (70b), 7qd, 7qu. 
7rl , 7sb, (7si) , 7s1, 7sy, (7uj), 7uq, ( 7 u z), 
7vn , 7wm, (7w u ) , 7ya, 7zz) . 

M ex ico-l a, laa , laf, (1b) , lj. I I" In , 
lx, (bx ), 9a. British-2ee, 2e1x, 2fu , (2 j f). 
21<f, 2k z, 2nb, (2 nm ), 20d, 21'b, 2sz, 2wj , 
5dh , 51f, 5n n, 5m a , (5pu) , 51'z, 5u q, 5x n , 
(6 1j), Snf, 6td, (6tm). Fre n e h -8ab , Sba , 
8b o , 8etp , 8di , (8go), Sgp, 8 fq , Sg' m, 8s m , 
Sssc, Stk. Holland-Pc-I, o - n l , o -bq. o -ba . 
0 -11. Denmark-7bn , 7ee. S pain-E- a I' 6. 
e - a r 2. South Am e ri ea-Cb8 , wjs. Bel g ian 
-3ael. Au s tra li a-2ay, 2bl<, 2em, 2ds, 2 ij , 
2yg-, N e,v Zeala nd-(2acL 2cp. 2xa, 4ak , 
(4a l' ). 

,\ t 2BHU, Ul'ooklyn , N . 'Y., during: June 
011 40 lneters 

U. S. A.-4eu , ( 'Jl<m), 4pz. (4 1'1 ), 4s:<. 
(5aee), 5afel, 5agl, 5apu , 5ati , 5atv, 5ee. 
5d x, 5e )' (5 h y), 51g, 50v, 5sa, fiw i, 5za i. 
5zas , 5sw. (6afg), - (6agk), 6ahp, (6ajm): 
( 6av j), (6bgz), 6bh g, 6bjj, 6bny, (6bq l' ) , 6ee, 
6ee j , 6ego, (6egw) , 6e hh , 6e ig, 6emll. 6epf. 
6eto. (6 ess ), 6eub, 6eb, 6ela h , 6e1at . 6fa, 
Shu. (6jp), 61i, (6 qi), 6ts, 6ve. 6xg. 9a d l·. 
9a j o, 9apm, (9bea) , 9bek, (9beq) , 9bhl , 9b n el. 
(9 bpb), 8buj , (9b7og), (geh u), gello, gexe , 
9e1 b z, 9dfj, 9diq, 9d n g, 9 e1 qu, gegg, 9fj, 
nh n, 9hp , 91<a, 9kb, 9mm , 9nm , 900, (97o k ) . 
..\ lIst l'a l ian-(2ay), (2bb), (2bk) 2em. 
(2e1s), (2 ij), 21'j , (2yi), 3bd. 3bq. B'e rmuel a 
- b e l'. Can ada-2a ll, (3 f e), (3tv), 4gt. 
lC I'e n e h-(8qq), M ex iean - l aa, lb, 9a. N e w 
Zealand-(2ae), 2ae, (2xa), 3ad, 4ag, 4ak. 
P ol'to Rieo-(4r1), 4sa. Oth e rs-nIT!. 

By nC \ \lp - n ux. 14~5 .E. I?HOt J-\Ye. , Pu 
InOIH. , California. for .Jlllle 

40 nlcters 
las E. l yb, lxz, 2bbx, 2brb, 2enl<. 2qs, 3j",. 

-I~ II. 4gy, 5ac, _5a.J11b , 5ard, fiaec, 5a il , 5apu, 
(oa rn e ), 5atk , (lal li, (5 1g), (5v l ), 5nj, 5am w . 
~zae, 7

o
ew. (7pz), (7ya), 711z, 7 fb , 7e1d, 711:i. 

,k u , (Iyl<) , (7nx), (7nt), 7pp, 7wu, (S .ij) , 
~ do. 8b u, 8 pl , 8nx, Schk, 8buk, Sapw, Seltl' . 
, xc. Seq . 8q z , 8eb. 9df h , gexx, ge ll , 9dbz. 
9mn, 9\)ml , 900, 9hd l', 9apm, geak, 9deg-, 
ge l<. gef l. 9bkl', 9dfJ, (geld ), 9al' f, 9bht, 9",<). 
9clue, 9ayp, 9bo f. 9ad l' , geaa. 9dae, 9bkb. 
9\)sz. C5e u , egel<, miaa, nkf, (n l'rl ) . 20 
~l1 e t e rs Jpl , 7sf, 9ape, n1' l'l , (6bil). Q l'k m y 
n vva tte l', 

lI y 1-1. C. C. jllcCuIH~~ '71 lfo lhn",'ay R ,d, 'Y(" II_ 
ing;ton, Ne,v ZeuhlJul, l\lay I-31st, 1925 

;) lyb, l Xll , lxav, l cmp, Ipl , l aj , l a ao, 1zI1, 
:.. cv. lc~nv, 2agw, 2wc, 2rn1 , 3 11 , fiag-I , 50 :-\, 
5aah , 6baq , 6em s, 6dah , 6bsn, 6e ls, 6cqe, 
6enl , 6hm , 67oae, 6bmw. 6aw t , 6ehl Gav j 
6vw, 6e mu , 6'li , 6ei g , 6e to, 6bjj , 6e ix: 6agl': 

6.i i. 6bb v, 6elh, 61'11 , GlIr. 6eqz, 6ee. 6aoi , 
6cgo, 6bg-a, 6zbn, 6,b sc, Gac, 6x h , 6vc" ,6 a;vs, 
6e lp. 6eu b. 6eej , 6ahp , 6ea., 6esw, 6a,1 l, 6ts, 
6 1\. m , 6co n1, 6,vc1, 6xg. 6age. 6c~t, 6al f, Gu f , 
6no 6xag - 6bh z 6egw, 6bh. 60 pu , 6qel , 
6C" ;11. 6buc, 6Ch,,-,' 6css, 6hur, 7d1', :!y nl, 7clc, 
jkk, 71'1. 7a:v, 7g'j , 7pz, 7gb, 7ya, '(nh, 7 1\ u , 
, ad m , Sa l y, Sg- u , 8bwb, Sbf. Sjj. Shu. 8b r e, 
Re I', 81' v , Sclg-p , Sz. u , Sav}, Snx , 90g, 9bvh, 
geas, 9d um. gel el. 9 ig, 9ado. 9e1 p s . geclh , 
9bdu , 9cfi, 9dq u. 9xi, 9b h t . 9elct. 9e1at. ge 1J. 
~bk r , 9s r. 9e1eel . gedw, 900. ge ul. 9 e1 g-e, 9abe. 
9el p s, C'an ad ia n-5ba, A l'gen t i ll p-Cb 8. 
Oth e r s-Nnl , nl<L vV ill g l a el ly co nfi rm b y 
ca t'cl an y of above. 

------
By GC IX. aIr. N. J1'l' it"lIt1:-o :\ "t" . 

'''hitHcr, C:lIif. 
l aao . 1ah1. 1e ms, 1fs, (lk a), 1 \VI' , ( l,' h). 

2bbx. 2b l'b , 2eelll. 1e t y. 4e u. (4fw). 'Im w. 
4sa. (4 u x), (8ahm ) , Sa.fs . Sa.yy, Sh a u. Sbiq. 
8eh k, (Sey i ), (8elo). (S djf). ( Selse), ( Se q ), 
Sgz. 8 u k, 87oe, 6asr, 6est, (6eleE), ytq ,. (6z>1e). 
n ITI. A r g-en t ina-ah 2. A_ustr a l la-2bc. 
(2bl<). 2e rn , 2el s, 2 ij , 21'j, 2tm . 2y i.

c 
.Ta p a n 

( l aa) , M e xico-lb. 9a, N e ,v Zcah~nd
(lao). 2ae, 2ae . 2ak . 2xa, 3elt, 4ak. i\orl ~ee l 
l a n eo us-lh vt, zhe. 

11y A lhcr t E. S '-'adett, .Jr., 2:-1 Cooley ]>I:u'c. 
~lollllt Vcnlon, NcnT Yorli: 

U. S.-6aak. 6afg, 6agk . 6ah]), 6aj i. Gajl]. 
6al r: G::nvt, 6bll1'V. Gbul', 6ccv, 6cej , 6cg '<v. 
6e l,,; , 6el s . 6cpf. 6eto, 6eub, 6d a h , 6j i, 61ll e . 
6110 6qi. 6rw, 6ts, 6ut, 6ve, 6xag, 6xg, 7a.y. 
7gb: 7u z . k e l , npq . M ex ieo-l af. lk. C ub a 
-2 Ie. E n g lanel-2 k f . Ita ly-lev. Fra n ce 
-8do. Bermu da-be l'. B r az il- l a b , 2sp . 
O ff Nev., f oundl a nd-,v np. J-Ia,va ii- nrl'l. 
Po rto R ieo- 4j e, 4kt, 41'1. 4sa. Sam oa
Gzac, New Z ealand-2ac, 2ae, 2x 3., 4a1', 
Austr a l ia-2 bk, ~·2em. 2e1s. 2yg-, 3bel. A \I 
h eard o n 1 a ueli o a nd 80 -fo o t ineloor a n 
tenn a . 

.t\ C: S A. TX, Can tont 0]. io 
(6ehl ). 6elll u . 6eix, 6erx, (6xad) , 6xat. 

(6zz)?, 67. h ? S eventh D is tri e t - 7abb. 7a f o . 
7afp, (7e10, 7fq, 7gr , ( 7e u ), (7 1s ), 7q r , 7gj. 
7mf. 7zu , 7zo. Eng-li sh- (2ee), 2kf, 2k7o , 
2mk. ( 20d ) . (5gf) , 5n n , 5xx, 6gh , 6 n f, (61j). 
F r e n e h -8elf, (S d q), 8soe ? Canadia n ldd, 
ldr, (2ju), 2bn, (21m) , (3 g 1), (3g'g), (3ka) , 
(3xx), (3acO, (3fs), (3n m ), (4hh) , (4xx), 
(5ba), (5g-i). Australian-3bq, 2yi , 2ay, 
2b1<. N ew Zeal a nd- l ao, *4aa, *4ak. Span 
i s h-(ear 2), ea l' 6. Ita ly-(l l e r ). aed. S. 
A. wjs. eb - S- e h9te . C uba n-bel', 2mk. Spe 
c ia l-Nrrl , qsa , vy, wnp. nkf, 'vgh, wi r . 
wiz, kelk a. nat . For earels qs! to Don a lel 
Cordray ex - Satx, b ox 1 226 . s tati o n C, Los 
Ange l es, Cali f ., th ese station s wkd a nd 
hrd fin Canton , Ohi o, ,vh e re Sa tx 'vas 
located-73's. 

fl y 2 - DUY, Drntlley Park. N •• J. 
(4aO, 4ask , 4b l , 4eu, 4e1u . 4jr, ~o a, 4pz, 

41'n1 , 41"1', 4sh , 4tv, 4ua, (5ac), 5a n1'v, 5aon1 , 
oa tx, (5 hi ) , 51g, (5 n q), 5ph ), 5sz, 5 t y, 
(5w i) . 6agk , 6bmw, 6ehz, 6e r s,6 esa, (6ess), 
61i. 61j , 6xg, 7uj , (8adm) , (8allb), (8bb1), 
(8 bhj ), (Sbk m ), (8eew), (8e1al ), (8Q.il , 
(8 r v), 9ado, 9aij, 9aud, 9bdw. 9bht , 9b lll X, 
(9 buj), 9bxq , geaa, gedv, gev l·. gexx, 9e1 eg. 
9dk a, (9e1wz), geas , (9e1b), ges, 9ft, (q r a), 
9qi, (9 s n ), 9uq, (9wo). Canada (l a m ) . 
(1 a r) . 2b e, (3ael), (3e n ), 3t f , 3tv, p. r. , " kt , 
(40 i , 41'1. 4sa. B e rmuda-B. e. r. M ex ico 
- l ag-. Br i t.-5d h ??? Mi SC.- P ox, wnp, 
( nlcf ) , npg, qr a? W oul d appr eci ate card s 
fl'0111 Btat ion ,"vo I'ked es stat ion h earin g 
illY sigs on 39 ln e te r s. A ll ca l'ds an
swe red!! ! ! 

ny UP-fl. I;~· nflol1 I? Sct·f l·cd . a4:l So. Fl'c 
IIlont J\ ve . . Los An,;,:,'cles. C:.lif. 

70 to 100 lucters 
1 aao, labf , 1 aeb, l ad, l af, l ajs . l a ll , 

11l l' Y, Iba n. (lbbe) , lb e i, (1bes), lbh v, lblb, 
lbv, ( l eab), l e mp, l epe, l e I' , (lfb), lfd, 
19-s, (lhn ), l id , Ike, l ow, 1qlll, 11'(1, lse, 
2aay, (2ad k) , (2ag) , 2agh , 2agi, (2ana) , 
2a;:y, 2bel<. 2bkr, 2bqa , 2bl' , (2b1'b), (2bse), 
2by, 2eee, 2cg, (2e g j ), 2e lg, (2eon), (2epa), 
2epd, 2eq7o , 2ety, 2evw, 2exw, 2exy. 2ez r , 
2dd, 2g k , 2k e , 2k f, 2kx, 21e, 2mu, 2pd, 2rk, 
2\\1d, 2,,' 1, 2w r, 3ab , 3ach, 3aew, 3al{y, 
3ash , 3bdo , 3bg, (3bnu), (3bpp), 3bta, 3Otq, 
(3bva), (3bwj) , 3ee, (3eh e), 3eh g, 3ejn , 3ejt, 
~ dh , 3gb, 3 1l g-. 3hh , 3h j , 8 k g, 3kq, 31g , 
31\ , 31w, 3nf, 30e, 3sf, ( 3 t e), 3 u e, 3ws, 
4bq, 4dm , 4do, ( 'Iel v), 4eb, 4e h, 4fg, 4fm, 
Hz, 4g w , (4 io), 4j r , 4ku , 4my, 40a, 4pn , 
4sb, 4 tj , 4ua, (5aaq), (5ab), 5ael, 5aez, 
5ad o, 5aelr., 5aee, 5aes, 5afd, 5afn , 5afu , 
5agq, 5ah el, 5ahw, 5aij, 5ail , 5aiu, 5aja, 
5ajb, 5aj h , 5ajj, 5akf, 5akn, 5akw, (5aky), 
5akz, 5an1, 5aln e, 5alnh, 5amu, 5amw, 5ap h , 
5apm, 5apt, 5aqw, 5aqy, 5as, 5asv, 5asz, 
5atp, 5atu, 5atx, 5aul, 5aur, 5ayw, 5bg, 
5bp, 5bx, 5bz, 5ea, 5ee, (5ek), 5en, 5ep, 
5e"", 5dm, 5dw, 5ew, 5 g-I< , 5hd, 5hi, 5hl, 5hp , 
5hs, 5 im, 5 in, 5jf, 5ka, 5ke, 5kk, 5kq , 51g, 
51h , 5li, 51j, 511', 51s, 51u, 5mf, 5mi, 5mp, 
5nj , 5nw, 50q , 50t, (50v), (50x) , 5ph, 5py, 
5qs, 5qw, 5qx, 5qy, 5r g, 5 sd, 5se, 5ty, 5u j, 
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ouk , 5un . 5wg, 5wo, 5wy, (7abb), 7ae , 7ae l1l , 
(7 aey ) , 7adf, (7adm) , (7a! n,l, ~afo, 7a~:, 
7ag-n , 7agz, ( 7a if) , 7aip, (a) I ,. '(aJv, I an . 
7akl, 7ald 7a1 i, (7ao) , 7av, 7bJ , 7bm , 7ew, 
7de, '7dd, '( 7elO , 7di, (7e1j), 7dx, 7ee, 7eo, 
7ex, 7fd, 7fj, 7fm, 7fq , (7fl'). 7!};b, 7!?e, 
7gj 7g q, (7g r ), 7gs, 7gv, 7g-y, IIJ, 71U, 
7jn';, 7jq, 7j s, 7jv, 7jw, 71,e, 7kE, J kq , 71<r, 
71,u, 71h, 71j , 71q, (7 Ir), 71s, 71y, 11111', 7nh, 
7 n x, 70k , 70t, 70y, (7pl11), 7qe, (7qd), 7rh , 
71'1. 71'Y, 7sb, 7se, 7sf, (7sp) , 7s,'. 7to, I U~ , 
(7 u j), 7un, (7uq) , 7u s , 7vg, 7vn, 7vu, 7vw, 
7wm 7wz 8aa. 8abm, 8abs, 8ael, (8aem ), 
Sacy: ( 8ad ;"), (Saes), 8agp, 8ah, 8aly, 8am e, 
Sapr , 8al'o , 8a ub , 8avel, Savl , (Sa>ya), 8b,,:n , 
(8bau). 8bbf , 8b e h, 8be n, Sb[' ( Sb lt ) , ( 8bl- ). 
8b l<11 , 8b l r , 8bnh , 8bpa, 8bpm , 8bpr, 8bqa, 
SbH, Sbxh , 8byf, 8byn , Sebp, 8ee, 8edt, 
( Seeel ), See i, 8ejp, (8eko), 8eoy, 8ep, 8ep y, 
(8eud), Seva, Sew u , 8eyi, Sezy, 8dae, 8dal , 
8dgo, (8e1gp), Sdgv, 8do, S ~oo, Sdpq, 8dse, 
8dwz, 8dzg, 8eb , (8gz) , 8JJ, 8ke, 81n, 8pl , 
8qy, 8 r v, 81'Y, 8te, 8ul', 8 up , Svq, Swa, 9aaw, 
9a.bf, 9aby, 9aeh, 9acq, 9ael~, 9ado, 9adq, 
9af l' , 9al'7o, 9ag il 9a.i l11, (9al,,), 9alt, 9amb, 
9amj , 9al11m, 9al11q, 9al11x, 9anel, 9aob, 
(9aod), 9ao i, 9ape, 9apm, 9asw, 9ato, 9auy, 
(9avv), 9awa.. 9axs, 9axx . 9ays, 9azp, 9hbw, 
9b e el 9beh 9be] 9bey, 9belf, 9bd11 , 9bdu, 
9b C1\;', 9b ea, 9be'lI , 9bff, 9bf i, 9bfp, 9bfr , 
9bfs, 9bg-h , 9bh b, 9bht, 9bh y, 9blb, 9bJ I, 
9b jk, 9bj l, 9bkb, 9bkl<. 9blk , 9b lz , 9bm , 
9bmk 9bml 9bmv, 9bl11 ", 9bn k, 9b n t, 9bof, 
9b o l, '9 bPy,' 9bsz , 9bt7o, 9buo, 9b\' o , 9bvz, 
9bwb, 9byg. 9byv, 9 bz k , gea, gebf, geem, 
gedo, 9cdq, gedv, (geea), geed, geee, gef!e, 
gef i, gel's, gefy, gega, gegh, gehe, gell, 
(geip), geje, geju, gek, !)Cl b, ge ld, gelq, geo, 
geoe, geo u , geov, 9cpm, (gesg-), getd, getl , 
geur geu v gevl gevo. gevs, gey, 9dae, 9dbf, 
9elb7.: 9d elr, 9d~cl , 9el eo, 9d e v , 9dth , 9df7. , 
9e1 ga, 9dgv, 9dhb, 9e1hq, 9dhs, 9dkv, 9dme, 
(9d mj ) , 9dmz. 9d n g, 9e1 p s, 9dps. 9dqu, 9dtk, 
9dtl , 9elun, 9dv i, 9e1wx, 9dwz, 9dxn, (9dxy) , 
9dy i gea.e geam , geas, gee, geeb, geep, gefh , 
gefy; ge t7.: gegh , geh t, gei, geib, ge ih , gel<y, 
ge l b ge li , gell, gem, ge n , (ger), ges, gev, 
9hn : 9hp, 9 ig , 9 ih , 9 iw, 91z, 9mi, 9mm, 9na, 
9n m 90n , 9pb, 9qy, 91't, 9sb , 9s1', 9ve, 9vel; 
(lxam) , lxj , lxm, lxz, 1yb, lzt, (2xbf), 
2xq, 2za, 2zb, 3xnl , 3yo, 4xe, fixa, 5xau, 
(52a), (5zai), 5zas, 5zav, 5zh, 77of, 7zn , 
7zq , 7zz, Sxaf, 8xe, 8xv, 8y j, (8ze). 8zz , 
9xb g, 9xbp, 9xe , 9x i, 9xt, 9za, 9zak , 9,:b , . 
97od, 97.k , (9·zt) , 9zy;-Canadla n: (3 m ), 
3aeu , (4er) , 4io, (4dq) , 4fn , (4gt), 4eo, 4fv, 
5g-o, (5 a n) , 5bz , 5 b a, (5g'f), 5ef, 5et, (5ak) . 
5hs 5bo (5he). 5hh, 5af, 5b1. United 
States-ixd, wg'h , nkf, (nqg) , nfv, ( npg), 
k et, k g i, l, e1, n e rk-l. Mexieo-lb, ( b x) , 
9a. (laa). Porto R ieo-4sa. F r e neh-Indo
C hina-h va. N ew Z ealand-4ag. F r a n ce 
- uft (2 s t e p a nd lo ud speak e r on l a mp 
co rel a nte nn a) . B r az il-uxS, (w j s). 2 
s t e p a nd lo uel speaker o n lamp co rd an 
te nn a. 

A ll o f the above, except th e last two. 
wer e copie d o n a low loss tun e r with 
1 o r 2 step s of a mpl ifieation a n el a cage 
a nte nn a h a n g in g' from a 101 ft. po le , a nel 
n o g r ou nd , I:lave printed card s far U ~l Y 
of th e call s m e n t io n e d if they w ill wrIte 
a nd g iv e lll e th e ir correc t a dd r ess, 

fly .J. G. rl'inlley, 74, 
li"aiuni Rd., Hatnitai, N. Z. 

U . S.: lax, lpl , ltc, laao, lanq , lbee, 
l e ki , l e m p , lxu a, l a l w, 2ha, 21u , 2qh, 2l'm, 
27ov, 2b ee, 2bl'b , 2xaf, 3hg, 3 11 , 3bva, 3d e l<, 
4dl11 , 4tv, 5ivv, fin1i , fi nj . 5aq, 50v, 5uk, 5ac ], 
5a jh , 5apu, 5atv, 6ee, 6eb, 6fa, 6ji , 6j p , 6km , 
Gn'b 6ns, 6nx, 6ts, 6sg, 6no, 6ahq, 6aj i, 6aoi. 
6avit, 6bhl , 6bh z, 6_bjx, 6blz , 6bmw, 6bue. 
Sb ur, 6eek , 6eey, 6egw, 6·ehs, 6ene, 6eso , 
6ess, 6eto, 6evm , 6dcf, 6xad, 6zae, 7gb, 7g.l. 
7mf. 7ya, 7nt, 8e1"" Seb, 8gz, SIp, 8pl , Sry, 
8 z f, Sapw, Sb fw . Seeel, 8ehk, 8eht, gek, 90g:. 
9u(,], 9wo, 9sw, 9zt, 9aao, 9akf, 9apm , 9baJ. 
9bh t, gevr, 9eldf, 9det, 9deel, 9dfh, 9fw . 
9e1px. Argenti n a : cbS . Canada: 5ba, 5g t . 
J~ 11 g- 1 ancl: 2l z, 2nn1 , 20d. France: ~ b v, 
8eo, Set, 8qq, 8yor. Ita l y: leI', lrg-. M eX ICO: 
laa, J b , 9a, xda. SweCien: smyy. Porto 
Rico: 4sa. Braz il : wjs. Hawa ii: fx l. 
~ze . Gas!'. Mise: l ab, (bz), 2sp, (bz), Ipz. 
nkf, npm , nrrl, w i7.. Australia : 2at, 2bb. 
2e l11, 2h ll, 2b l" 2ds. 2)1 m, 2h s, 2ij , 2m e, 2r j, 
2j s . 2y i. 2zn , lan , 3bl11, 3bp. 3bq, 3el', 3fm. 
:l Ip, 37oe, 4an, 4wb, 5bd, 5k e, 5wj, 7aa, 7es, 
7gd , 70m, 7pf. 7rb. 

n·~- R . '\T. lUintron., 62 Dar'toll SC"J'cet, 
'''oolstou, e ll , CII. New Zenl:lJl(l. 

laao, lpy, lte , lxz, lyb, 2brb, 2egj , 2exw, 
2xaf, 311, 30 e , 4eu, 5ew, 5nj , 50v, 5uk , 5wi, 
57oa i, 6ahy, 6ahp , 6awt, 6age, 6agk, 6ajm , 
6afg, 6ae, 6bhz , 6bue, 6bmw, 6eet, 
6emu , 6eej, 6egw, 6eey, 6eew, 6est, 6ehs, 
6eu b, 6eso, 6eb, 6ew, 6jp, 6ji , 6km, 6no, 
6rw, 6ts, exg-, 6zbn, 7gj, 7 1s, 7ya, 8apw, 
Sayy, 9afu , 9aey, 9bpb, gees, geky, ge li. 
Ca.nada: lar, 4gt. M exico: laa . E n g
l a nd : 21z, 2nm, 2kf, 20d. Fra nce : 8bv, 
8e t , Sfq, 8qq. Italy: leI', lrg. Chi le: 9te, 
Brazil: wjs. Argentina: Ipz. Tutuila, 
Sanl aa: npu, 6z a c. Special : nkf, n1'rl, 
,vg h, wiz, k eI, kia, kdka (.n1usic), ic x 
(eritrea). All erds Q.S. led. 

(C0 7lti7lued 071 Page 48 ) 
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FROM THE 

The B. M. S. verni·juste r dial is a new 
uni,t which can be attached to any standard 
condenser or other tuning shaft without the 

use of tools. It is merely necessary to un
screw and fasten a knurled cap. The en
tire device is of metal, insulated from the 
shaft by ingenious bushings. 

T he Ca mfiel d condenser is a low-loss 
instrument of the straight-line-wavelength 
type. It is distinguished by an ingenious 
and effective plate movement, a very low 
minimum capaci,ty, and a gear ratio sufficient 
to permit its use in any radio circuit with-

out the necessity of a vernier. It has a 360-
degree dial and is enclosed in a transpar 
ent dust-proof cover. Extr a paper logging 
dials are provided with each instrument, 

The 
which 
of the 
station 

No-Dial Recei ver is a compact set 
is tuned by turning the cover 

i,nstrument, its surface sufficing as a 
register. The several variab le con -

densers are adjusted by one shaft, a ll other 
adjustments either being automatic or made 
once for all at the factory. It is made in 
a five tube and in a four tube model. 
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The Tower Me istersinger speaker is 
one model of a new line of low priced loud
speakers giving an excell ent qua lity of re
production. It has a cast-iron base and a 
dura luminum horn wi th a goose-neck, stand
ing 20% inches high, Another type has a 
straight fibre horn with 10 in, be ll , another 
has a 17 in. straight horn with 8% in. and 

a fourth midget mode l has a 5% in. cell u
loid horn. A ll models employ an adjustable 
phone unit which is cla imed to give great 
vo lume without distortion, this unit a lso 
being availab le as a phonograph attach
ment. 

T he Ke llogg W a ve Maste r is a five 
tube tuned radio frequency receiver with 
but one se lector dia l. T his simplicity in 
tuning is secured without impairment of 
se lectivi,ty by using tapped stators for the 
two radio frequency transformers and the 
detector tuner, a ll the tap switches being 
controlled by a single knob, which selects 
anyone of the nine 40-meter zones. The fine 
tun ing for any stat ion w ith in a desired zone 

R .'\DIO FOR SEPTEMBER. 1925 

FACTURERS 

The Aalco collapsible loop is made of 
litz wire wound on hard rubber insulation. 
The wires are taut w hen collapsed as well 

,,: . :t, 
! ... '/ 

I 

as when extended. It has three taps and a 
revolving base. The frame is of wal nut 
and a ll me ta l parts are nicke l-plated. 

The Ae rovox Grid Condenser is made in 
the convenient size of .00025 mfd. with 
spring cl ips for the grid leak and handy 

termina ls for mounting the condenser in 
. the set. The best grade of mica is used for 

the die lectric and the condenser has a low 
interna l resistance. 

is done with a single dial which operates 
three rotors withi n the above stators, All 
condenser settings are made at the factory 
and like the detector and audio rheostats 
need not be changed after once adjusted. 
T he vo lume is controlled by the first rheostat 
and the osci llations by the second . Every 
technical effort has been made to red uce 
losses and to give maximum operati,ng abil
ity. It is designed to give best results wi th 
about an 80 ft. aerial. 



Radio's 
Greatest Achieve.ment 

I • 

THOSE persons who have delayed buying a Radio Receiver in the belief that 
"something newer and better" would appear, as well as those who have 
Radios but are not satisfied with results hitherto obtainable, vvill find the 

New Mu-Rad a revelation in the art of radio reception. 

This remarkable receiver is the culmination of 8 years of study and laboratory 
experimentation of the Mu-Rad engineers, plus the knowledge gained by the 
mistakes and the progress of the entire radio industry. 

The Mu-Rad 
Transcontinental Receiver 

is a"dis tinct ad vance in radio-a year or t wo ahead of th e 
tim es. Its idea l circuit embodi es two stages of tuned 
R adio Frequency, a D etecto r and two stages of A udio 
F requency. 

Grea t p rogress has been mad e by M u-Rad eng ineers in 
elim in ating los t energy in th e circuit and in balancing the 
circuit so as to secure a degree of se lecti vity hitherto 
unknown in a Radio Receive r . 

Coast -to-Coas t recepti on all year round is made poss ibl e 
with t hi s recei ve r and th e qua lity of recept ion is extra
ord inary. 

Ask Your Nearest Dealer for Demonstration 

ONE DIAL 
CONTROL 

A revolutionary featur e of 
the New Mu-Rad is its 
one dial control. There is 
only one dial to tune. A 
slight movement of t his 
beautiful Gold Finish Dia l 
brings in one s ta tion after 
another-clear across the 
continent-without inter
fe rence from local sta
tions . The di al can be ac
c urat e l y " logged .:' Sta
tions w ill always come in 
at the same dial set t ing . 
It' s as s impl e as turn ing a 
doo rknob. 

A Child Can 
Operate It 

MU-RAD RADIO CORPORATION 
Sales Office: Factory: 

Newark, N.]. Asbury Park, N. J. 

T ell th em tha t yo u saw it in RA D I O 43 
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features 

Th e Camfie ld Condenser is tIl e 
result of yea rs of effort to per~ 
fec i a condenscr that would be 
pe rmancntly low lollS in con
struction and that would com
bin e every f ea ture necessary to 
insure pe rfect operation and l im. 
p licity of tuning. 

Th e brass pl a tes 011 th e Cam . 
fi e ld Cond enser are of an excl u· 
s ive des ign Ihat makes th e 
straight . lin e wave l ength p e r· 
fonn ance po ss ible . They are 
embossed to k eep th e ir surface 
uniform and in p erfect align . 
m enl. 

1. l~nlV ross CO llstruction. The elimination of bakelite 
from the dielectric fi eld at one end, and the use of 
Iwo metal strips at the othe,· end of th e condenser 
plates, reduce the lo ss to a point seldom, if ever, ob. 
ta ined in previous condenser des igns. 

2. Transparent Dust Proof Case. This ("ase entirely 
eliminates the accumulation of dust b etween the con · 
denser plates, which is known to be the greatest sin gle 
factor in ca using condenser lo sses- preserves per· 
manently the straight.line feature. 

3. Straight·line Wave L ength. Dial r ea ding is direr tl y 
proportional to station wave length in meters. Thi s 
makes tuning simple. 

4. Full 360 0 Dial tuning from maximum to minimum 
gives ve rnier action and prevents crowding of station s. 

5. Perfect Balance. Exclusive plate action gives perfect 
balance eliminating tendency of dial to turn or creep 
after station has heen tuned in. 

6. Soldering of brass plates gives perfect connection and 
low resistance. 

7. Pig·tail Connections to both sectio ns of plates elimi · 
nate noi se in operation and give low resistance. 

8. Embossed Plates insure perfect alignment. 

9. Black and Gold Finish Dial gives the finest appear· 
a nce obtainable. 

10. Large Bakelite Knob makes manipulation of the dial 
easy. 

II. Adjustable Spring for reg ulating dial tension . 

12. Two Paper Sub·dials provided for lo gging station s. 

13. Celluloid Marker makes station lo gging simple. 

H. Body Capacity: Eliminated by the complete insulation 
of shaft and dial from both sections of plates. 

15. Careful Inspection alld T est at ollr faetorv insure 

that each cond enser · ha s th e co rrect capu city reading 
throughout the entire scale. 

Sold itt Th ree Si: es: 

T ype 886, .00025 mrd .. . 
Type 88i, .00035 mrd .... . 
T y pe 888 •. 0005 mfll .. . 

................ 56.00 
. .......... 6.00 

. ..... 6.:)0 

S tations that ordinaril y 
bunch up on the avera Dc 
t:ond enser com e in with un i· 
form wave length ~ p a(' ill(; 
and a t greater intetva ls on 
the Camfield . Notice th e 
full 360 0 dial. The paper 
sub·diah and the convenient 
pointer for a marker a: e 
f: 121\(la rd equipment on Cam 
fi eld Condensers . 

T e ll t h e m that you saw it in RADIO 
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COJ?1pl ~t e
WITH DI~L 

Sltb -Dial alld Markel-

The side view of th e 
Camfie ld Conden s er 
,howl th e large bakelite 
knob which gives it ease 
of operation. TIle shaft 
spring for adjusting the 
dial lcmsion is shown a t 
the upper side of th l" 
condense r end plate . 

If In the transparent dust-prom case II 

one of the most important 
radio developments of the year! 

Here is a condenser that combines all the most advanced 
and proven principles of condenser construction with exclusive 
features of its own-such as the transparent dust-proof case, 
which keeps dust and dirt from the plates and makes the low
loss feature permanent. 

The Camfield Condenser will add to the performance of 
your set and improve its looks. Ask your radio store to show 
you the Camfield Condenser, or write to us for name of nearest 
dealer. 

CAMFIELD RADIO MFG. CO. 
807 Harrison St. Oakland, Calif. 

See Our Exhibits at San Francisco and Los Angeles RADIO SHOWS II 

dealers 

i'ell thein that you saw it in RADIO 

D ealers: This Camfield display on 
yo ur CO llnt er and the Camfield box 
on your sh elf will identify you as a 
dea ler in only th e high est quality 
radio parts . 

This r emark ~lbl e condenser will -be 
hacked by an aggress ive merchandis.4 

inS and advertis ing campaign. You 
will find it profitable. See your job
her .a bout it immediately. 

West Coast 
Representative: 

A. S. LINDSTROM 
COMPANY 

San Francisco. Los Angeles. Portland. 
Seatt le. Salt Lake City 
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is accurate because 
The AEROVOX process insures 
electrical contact with the entire 
snrface of end plates. This pre· 
vents leakage. Other makes de· 
pend on eyelet co ntact only. Con· 
vince yourself by trying it. 
IMPREGNATION with our secret 
formula (patent pending) prede· 
termines and controls capacities. 
Result capacities are exact. 
Endorsed by Radio News. Popular Radio. 
Po/miar S cience, and Professor Wheeler 
of Yale. Approved and u sed by over 100 
set manufacturers . 
ltfade in all capacit ies. Write for part;c* 
ulnrs oj complete line inciud ;" J; Resisto· 
form ers, Rheostats, aml Grid Leaks. 

Chi~ago Office: 
53 W. JACK SON BO ULEVARb 

West.ern R epresental,ives 
RICE.HITT COMPANY 

San Francisco Los Angeles 

AEROVOX WIRELESS CORP. 
489 Broom e St., New York City 

The 8-T Torostyle Transformer 
A well known principle 

now applied to radio 

·'TOROSTY LE" fOR 
EASY YVIRI NG 

We will be pleased to send 
descriptive circulars. 

For year s t elephone engin e er s 
have known that "closed" or "tor
o id styl e" coils could be used to 
eliminate " c r oss talk" between 
trunk lines . 

The most intensive research work 
thi s organ ization has' ever done 
has been to adapt thi s type of coil 
to the high fr equencies employed 
in Radio. 

O ur ambiti on has been rea li zed. 
\lVe now offer th e B-T Torostyle 
T ransformer with the assurance 
that its three great characteri s
ti cs: 
Reduction of inter· magnetic· cOllpli,ng. 
Nullification of "strong feed·back e ffects." 
Elimination of signal pick-up have been 
obtained without the usual broad tllning 
and difficult oscillation control. 

BREMER-TULLY MFG. CO. 
532 South Canal Street Chicago, Illinois 

Carter 
$}.OO 

H a lf Size 
6 ohms and 25 ohm s 
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New "IMP" Rhe.ostat 
(Pat. Pend .) 

Sm?llest Rheostat made. Diameter only 1% in. Projects only 
% 111. back of panel. One hole mountin g. Complete with pointer 
knob. New, exclusive Carter method of contact. Positive, smooth, 

Coast Distributors : 

A.S . LlNDSTROM&CO. 
274 Brannan St., 

San Francisco, Calif . 

Branch Offi ces at ~ 
Los Angelel 
Portland 
Seattle 
Salt Lake C ity 

silent. Same high Carter quality. See one 
at yo ur dealer's today. Write for i nfonna· 
tion on other Carter original Radio products. 

Any dealer can supply 
[n Canada: Carte r Radio Co., Ltd., Toronto 

T e ll them that you saw It In RADIO 

QUERIES AND REPLIES 
(Continued from Page 37 ) 

March, 1924 RADIO. A few of the interest
ing points in Mr. McGown's article are given 
here for your information . Poli sh the ar
ticles to be plated on a buffing wheel or 
other suitable poli.shing medium. Clean first 
in gasoline and then immerse in a bath of 
boi ling lye, removing quickly and washing 
in running water until all trace of lye is 
go ne. Fasten the article to a small copper 
wire and suspend in the plating bath, which 
i.s made up as follows; mix in a stone or 
g lass jar 12 oz. nickel-ammonium su lphate 
with 1 ga llon of distil'led water, adding 
about .125 oz. benzoic acid. If a larger 
amo unt of so lut ion is desired, increase the 
ingredients in proportion. Obtain several 
nickel anodes, or solid ni,cke l bars, which 
may be obta ined from any large chemical 
supp ly house. Suspend these anodes in the 
so lu tion on one side of the tank or jar, used 
to hold the solution and the work to be 
p lated at the other side. T he current sup
ply for sma lll work may be a 6 volt storage 
battery, the amoun t of cur rent required being 
abou t .1 ampere per sq. in. surface of the 
article to be plated. Connect the positive 
of the batte ry to the nickel anode and the 
negative to the apparatus to be p lated, and 
a llow the current to flow for from 10 to 20 ' 
minutes, dependi,ng upon the amo unt of plat
ing des ired . The current ca n be controlled 
by a series rheostat and ammeter without 
difficu lty. After the p lating is comp lete, 
wash the article in running water and dry 
in sawdust or warm air blast. For small 
work, the c rock in which the solution is 
mixed will be O. K., but where a large 
amou nt of work is to be hand led , the tank 
had best be made of wood . If articles made 
of metal other than copper or brass are to 
be plated, it w ill be necessary to copper 
plate them first, using a separate solution. 
Cop ies of the March 1924 issue of RADIO are 
avai lable if a detai led descr iption of electro
p lating is desired. 

Strips of th in leather make very fair 
supports for the sockets of vacuum tubes, 
and help reduce the shocks and jars to 
which tubes are subject. 

Thumb tacks of some varieties make 
very fair substitutes for switch points, 
provided they are used on thin panels. 

crhe Famous crruly Portable 

TELMACO P-1 Receiver 
Four Tubes Do the Work of Sel'en 

The peer of portables in size, weigbt. ease of toning. 
selectivity. distance , volume. workmanship and price. 
Aerial, loud speaker and batteries self ' contained. 

~3.EJ~t'k=~\~e~U~nel~ an~ b~tte~ieB: $125.00 
P·lltlt Save. You Money t 

Our offer of the Telmaco P-l Receiver tn kit form bas 
m et with enthusiastic r eception. This contains an 
parts. a8 bu ilt by uS

i 
includm$' case, drilled and en-

~~~~fefeaki~' a~d il.uBtr~ted .. n8~eti~na . $80.00 
Ask your dealer or write U8. Descriptive folder free . 

CJ{adio q);y;s;on: 

TelepboneMalntenanceCo. 
20 So. Well. St. Dept. A Chlc •• o, III. 

~ 
tlytt/ity 9{atlio e xc/ulwe/y ~ est.blish.tl1918 
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Its rnahogaJtyto the eye
but inJact its 'Bahelite 

Bakelite is anexcIusive 
trade mark and COln be 
used only on products 
made from materials 
manufactured by the 
Bakelite Corporation. 
It IS the only material 
which may bear this 
famous mark of excel· 
lence. , 

.. 

So perfectly is the grain and color 
of mahogany and walnut repro
duced in these Bakelite Radio Pan
els, that the eye cannot distinguish 
them from the natural woods. 

By using a Bakelite Panel that 
matches the wood in the cabinet. 
your finis hed set will be far more 
handsome than if a plain pan~l is 
used. 

Rigid and strong, Bakelite Pane ls 
sup port the weigh t of heavy instru
ments without sagging . They will 
not compress, or cold-flow, under 
pressure of binding screws. Be
cause of their resistance to ex
tremes of heat, cold and moisture. 
they wi ll not warp nor sp lit. These 
properties and their insulat ion 
valu e, color and finish are perma
nent. 

Be sure to ask your dealer to shovv 
you these wood finish Bakeli te 
Panels-obtainab le under any of 
the fo ll owing trade-names: 

[~.w.~ CELORON Dilicto 
Spm,Jdins E i b roc Micarta 

A Bakelite Panel on a set is an indi
cation that the manufacturer has 
used the best. 

Write for Booklet 30 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chi cago Office: 636 West 22nd St. 
Visit OUT Booth at the Chicago and New 

York Radio Shows. 

BAKELITE 
i~ the registered trade 
mark for the phenol 
resin product manu
factu red under p a t
ents own ed by the 
Bakelite Corporation . 

THE MATERIAL OF A THOUSAND USES 
T e ll t h em that you saw it in RADIO 47 
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Amazing new receiver 
NOW anyone can build it in an amazingly short time this 
new easy way. Experts assemble it at factory. You sim
ply wire. Note r evolutionary new principle it contains. 

No excuse n ow for not h av ing a 
fine radio. tAt. a surpr isi n g ly low 

cost, too. For a remarkab le p lan is 
s howing thousands a new way to bui ld 
their own. It is so easy that a nyon e 
can do it in an ho ur's time. So fasci
n at ing that many con t in u e to b u ild 
th e m for others. No wire b e nding o r 
so ld e ring. Merely attach a few ready
cut, fl exi ble eyeletted leads, and the 
j o b is d one . 

And in addition to t h e fu n and pride. 
of bu il ding your own , the fi n is h ed r e 
ceive r actua lly contains a ph enom enal 
feature not y e t f o und in the m os t 
expensive sets; tha t brings r es u lts 
otherwise impossib le . 

This feature fo llows t h e d iscovery 
of a n ew indu c t a n ce principle that 
overcomes m any vital weaknesses o f 
prese nt day sets. It is based on an 
entirely n ew type coil-the Erla *Bal
lo o n *Circloid. 

Circloids are th e backbone of t h e 
Erla ki t a nd are la rge ly res ponsible 
for th e s trikin g improve ments thi s kit 
alone offers. Note th ese four advan
t ages in particula r: 

1. Grea ter d istance. Circloids have 
n o measurab le externa l field to affect 
adjacent coils or wi l' ing c irc uit s. This 
m a k es possib le high e r a mp lifi cat io n in 
each s t age, with 'increased sensitivity 
and greater range. 

2. More 'Vol"me. Hig her r. f. am
pli ficat ion e n a bl es Ci r cl o id s to br ing 
in distant stat ions scarcely audible in 

Dealers- Exc l us i ve franc h ises a r e available 
t o high c la.ss deale rs in locnliti es s till 
Ollen. ~-\T rite or wire immed ia t e ly . 

ordinar y sets wi th volume enou g h on 
the loud speaker to fi ll a n audito r iu m. 

3. Increased selectj."ity. C i I' cl 0 ids 
h ave absolutely no pic k -u p qua li t ies 
of t h eir own. O nl y s ig na ls fl owing in 
the antenna c ircu it are b u ilt u p. 

4. Fin er tone q,, ;' l i ty. The self
enclosed fi e ld pos itively prevents stray 
fee d-backs betwee n coi ls . Hence no 
b l urring or distortion. To n es a r e 
c rys tal cl ear . 

C ircloids are sold singly and in sets 
o f three ; a lso in k its containi n g th ree 
C ircl o ids and three .00035 condensers . 

W rite for free information on kit-also book 
See how a fe w minutes of fun will 
g ive you the newest and most nearly 
p e rfect ed se t k·nown to radio science. 
Examine it at any Erla d ealer's, o r 
se nd the coupon for fu ll in fo rma tion , 
il lu s'trat ions and d iagrams co n tained 
in th e r e markab le n ew boo k , "Better 
Radio R ece ptio n ," d esc ribin g th e sen
sational n ew Circloid principle. Enclose 
10c fo r m a iling and pos tage on b ook 
* Tradtl Mark R C01'stcTed. 

~:::::::,:,;.;;;;,------.-11 

250 0 Cottage Grove Ave., 
D e pt. 19, C hi ca.go, U. S . A. ' I 

I 
~ Send m.e free informa- Thi s sign identifies dU-: 
tlOn on kit. 0 Enclose thon"zedErladrstnbulors. 
1 Dc for p ostage for book, All are equipped l~ gi'Yc : 
"Better Rad io Reception. " complete radIO IeiVlce. I 

I 

Na.me ..... . 

A1d l'ess 
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The " Windham" Variable Condenser 
A durable, rigid instrument with correct 
electrical characteristics and made by 
skilled mechan ics. It is provided with 
adjustable bronze cone bearings, the 
brake is independent of the bearings and 
ad j ustable. The plates arc straight line. 

It occup ies small s p are. s ing le h o le mO ll n ti ng. 

T he price is r ight. 

D esirable t erritory 0 11t!'I , 

The Goyer Company, Willimantic, Conn.,. U. S. A. 

T e ll t h e m that you saw it in RADIO 

CALLS HEARD 
(Co ntinued t,.011l Page 41) 

By GE B, Lyndo n F . "Sccf r c d . 
:·t4a S. F r Cllloli t A , ' e ., 

Lo s A n g'c le s , C:ll. 
(40 meters) 

(low) , lxav, lp m, l yb , lcmx, lza, lpl , 
19u, 19v, (laao), lanq, (2aay worked on 5 
w atts), 2b l' b, 2bgl , 2ctq, 2gk, 2agw, 2rm , 
(2bbx) , 2b u y, 3hg, (<lbl), (4s i) , (4e.o), 
(5aec), (5atv) , (5asv), 6cst (HawaII ), 
({gp), (7elc), (7ya), Sbyn, Selal, (Sgz) , Sbac. 
Sc bp, Sdo, (Sch k) , Sapw, Scy i, Sbgq, ( Spl), 
Sbgn, Sdcb, (9dat), (9bht). Cana~ian: 
c4by, c4gt, c"cr, c~d q, c-loa, 45 bf, (c~ba), 
c5er. Porto Hi co : 4sa. kfuh, kfvt, W I Z, 
l\:e l, npg', ll a pg, nps, n ve, n aj, nqw, nfy , 
(n rl'l ), (nkO , ( npm ), (fx l ). Mexico : 
(m9a), (mlb), mbx, mlaa, mlk, mIn, ml ~ . 
New Zeala n d : (zlao), z4ag. Australia: 
a2y i, (a3yx), (a3bd), a2bk, a2yg. J apan : 
j l aa. Phili pp in e I s la n ds: (pilhr) . Bue n us 
Ai r es, Argen tina: ( r af2). 

On e 50 watt tube (uv203a) on 3S. 7, 39.8, 
-10, 41.9 m eter s, respectively, with 1000-
1500 v. ac and 400 milliampe r es on p late. 
S.5-l0 v. f ila m e n t , was u sed. 'I.' h e old SO 
m eter anten na 97 f ee t l ong, 4 wire cage, 
o ld corrod ed stranded wire was used f or 
-10 m e t e rs with no co unte rpo ise. A nte nna 
c urr ent was .7 to 1.3 T. C. am pe r es. 

Am on 19.9 meter s now with .S-.9 T .C. 
a n1pe r es a nte nn a c urre n t, u s ing 15 ft. 
s in g le wire counter poise in base m ent of 
h o use a nd s in g le wi r e ante nn a 35 ft. l on g 
a nd 30 ft. hi g h . All wire is No. 12 e na m e l 
a nd g lass in sulators. A ll r eports o f 6eb 
a n s wer e d . 

D y 7 1_Z, ' v . R. Fnrt.tnalHlrsoll, 
1115 J:l1ll eS S t reet 

C b c h:lIis, ' ''a s h. 
lcmp, lcmx, low, lpl, H e, (Ixu), Iyb, 

2agw, 2bee, 2b r, 2cv, 211 2te, 2wb, 3apv, 30e, 
(-I rm), 4sa, (5a ij ), 5ail, 5fv, ( 50x), Saa, 
Saks, Sal y, 8avI, Sb cv, 8bro, ( 8buk), 8chk, 
Scjp, 8cyi, Seq, Se r, Se x, Sgz, Sj j , 8jp, Snx, 
Sr y , (Sxaf), 9amq, 9ado, 9bbv, 9bdu , 9bdw, 
9beq, 9bht, 9bht, 9bjp, 9bkr, 9caa, 9cap, 
9ccs, 9cfi, geld, (9cpm), 9cpo, 9cu l, 9bdz, 
9dez, 9dpx, 9dxr, gee, gefy, ge lb , 9fj, 9hk, 
900, 9sr, 9wn. Canadian: 2bg, 4er, 4ed, 
(9a l ) . A u st ra li a n: 2cm, 2ay, 2yL N e w 
Zealand : 4aa. NKF, NPG, (NRHL). 
'Vould app r ec iate a ny r epo r ts on my 
s ig n a ls. Glad to a n swer a ll qsl's. 

Gcl z - Gcon ' , 1045 Per a l t a A -"' c llue, 
]Jerkeley, California 

U. S.: laae, laac, labf, l aci, laff, laid, 
lajg, l a jt, lajx, lalw, l amd, l azc, l aqm, 
lar e , 1al'Y, la::iY, laul' , lav[ , lawt:, laxa, 
laxn, laxz, lbbe, lban, lbcc, lbdx, lbe p , 
lbkq, lbpb, lckp, lcln, lemp, l cmx, laf, 
lby , l e i', 19l<, l !;·t, 19v. lhn, II I, lka , lk:<, 
10j, low, lpl, lpm, lpy, lql, l rd, 11'1', ls I, 
Ite, 1 vd, 1 ve, 1 " ' y, lxa i, lxam, lxao, lxay. 
lxu, lxz, l yb, l yd , lza, 2aaj , 2aan, 2aay, 
2abt, 2acp, 2adk, 2adm, 2aey, 2agw, 2ahk , 
2a inl , 2ale, 2a ls, 2an a , 2anln, 2avg, 2axf, 
~bck , 2bee, lb!;' i, 2bj~ , ~b l m. 2bl11i . • bll<l, 
2brb, 2bsc, 2cce, lcgi, 2chk, 2c la, 21g, 
2cnk; 2cpd, 2cpo, lctf, 2c tq , 2cty, 2cu b, 2cd, 
2cwJ, 2cxw, 2cyx, 2ag, 2bn1, 2bo, 2br, 2b,v, 
iIJY, 2cm, 2cv. 2fb, ~g-I.:. 2g·x. 2ke, 2 1e, 2n1 111. 
2mu, 2pel, 2ph, 2q h, 2rk, 21'm, 2wb, 2w i, 2xi],r, 
2xam , 2xbf, 2x i, 2zu, 2zv, 3adp, 3aec, 3ajd 
3apv, 3ash, 3a \'a, 3bfe, 3bjp, 3bmn, Sbn u: 
3bpm, 3bss, 3bta, 3buy, 3bva, 3bwj, 3ecv 
3edv, 3chg, 3c hh, 2cjn, 3ab, 3bx, 3ck, 3cs' 
3hg, 3hj, 3jw, 3kz, 31g, 311, 3mf, 3m u, 3qt: 
3tp , 3xan, 3yo, 3zo, 4a u, 4b l, 4bq, 4Cll, 4du, 
4dv, 4e r , 4gw, 4gy, 4j h, 4j1', 4k u, 411, 4pu, 
3nTI , 4te, 4tj, ·1 tv. 4tw, 4uc. 4uk, 4xe. 
Aust r a l ia: 2bc, 2bk, 2cm, 2d s , 2ij 2yi 3bd 
:.! bq. B r az il: 3ad. Canada: l a r: le i: 2az: 
2eg, 2fo, 3eo, 3gb, 3kq, 3nlY, 3n i. 3,ys, 3x i 
3xx, 9a l. Hawai i : 6as r , 6cst, 6xo. Hol ~ 
land: or z. ~ex i co: l aa, l ai, lb, lj, lk, 
In. 9a. New Zealand: 2ac, 2ae, 2xa 4aa 
'lak. Po rto Ri co: 4sa. Samoa : '6zac: 
(lI'a ????, S6a, (hp). A ll c r ds promptly and 
glad ly answe r ed. qrk, 6c lz - 6cow on 20 
and 40 meters? -

At S::I; C-Sgx, ]~. 'V. Tb:ttch c l' , 
Oberli n College, O h io 

(On 40 meters) 
U . 1:1.: 6age, 6agk, 6ah q, 6alj, (6aji) 

6ahp, 6awt, (6bhz), 6bik), (Gbkx), 6bjd: 
6bmu, (6bsc), 6buj, 6b ur, 6ego (6c~w) 
Gcej. 6ehz, (6cig), (6c ix), (6clr)., Selp, Scnc: 
6cpf, 6css, 6csw, 6cto, Sdah, 6ce, (6ji) , 
(6I m ) , (~ hw), (61]), 6kb, (6km), (6no ) , 
(601), 6UI, (6ur), (6ut), (6ts), (6vc), 6xag, 
6xap, 7abb, 7ay, (7gb), (? nx ), 7mf, 7pz. 
7ya. Foreign al~~ specia l: a2bk, (a2ds), 
(a2cm), a2ay, a2 1), a2YI, a3bq c4gt c5gt 
g21d, g6ym, P. R. (4sa), (4i e) , (~l -k ): 
mlaa,. ~ 2ac. (z2xa), z4aa, z4ag, z4ak, z4ar. 
HawaII: (nITI), 6zac 6xap Naval' (nnl) 
'?5g-os, (q r a?). ' . . , 

8ze-8gx i s m a inta ining a r e lay trans
mitter w h ich i s a t present located on 14 5 
meters. T es t s a r e be in g conducted on th e 
lower w ave bands, particularly on five 
m eter s . Communicatio n s from men in 
t e,-es ted in taking part in these t ests and 
r eports on the c h a racter of the sign a ls 
w~1I b e greatly appr eciated. All cards 
w,1I be a nswe r ed. 



Send for your free copy 

Ward's New. Radio Catalogue 
The best radio experts made this catalogue. 
It is one of the very best and most com
plete books on Radio ever published. 

Its 52 fully illustrated pages are simply 
jnvaluable to everyone interested in radio. 
And one copy is to be yours Free-merely 
for the asking! 

It shows guaranteed Radio sets, one 
tube sets that give remarkable results, and 
sets of every variety up to Ward's new 
five-tube one-dial control. Think of tun
ing in one station after another by turning 
a single dial! 

It shows guaranteed, tested parts, bat-

Our 53 year old Policy 

teries, cabinets, contains a list of stations, 
a radio log for recording stations. It is a 
complete radio manual-sent entirely free! 

Ward's is Headquarters 
lor Radio 

And best of all, the catalogue offers you 
everything new in Radio at a big saving 
in price. 

At Ward's, everything for Radio is sold 
without the usual "Radio Profits." Thou
sands of pleased customers write us of 
their constant delight with Ward 's Radio 
products. 

For 53 years we have sold only quality merchan
dise under a Golden Rule Policy. You can rely 
absolutely upon the quality of everything shown 
in this Radio Catalogue. 

T o M ontgomery W ard & Co., D ept. 39~R 
Baltimore Chicago Kansas City St. Paul 
Portland, Ore. I Oakland, Calif. . Fort Worth 
(M ail this coupon to our house n earest you. ) 

Please mail my free copy of M ontgomery 
W ard's N ew Radio Catalogue. 

MontgomeijrWard &CO Name· ... . .. ... .. . .. .. . . ...... . .. . ..... . 

Local address ....... . . .......... .. .. . 
The Oldest Mail Order House is Today the Most Progressive 

Baltimore Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 
P ost office ....... . .... .... . . ..... ... . .. . . 

State .. . ... . ... . ... . ... ... .... ... . , .. . . . 
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so 

Half a H eart n 
- i • • he .eere.. \j D 

Half a Hea r. 
-is .he s hap e of 

the r o tor plates. 

~~;f :h~~l~: sym~ \f 
bol/orc ffi c i e nt 
s. L. F. varia ble 
condensers. 

Solved! The space problem of the 
straight-line frequency condenser. The new 
AMSCO Allocating Condenser is ingeniously 
designed to save. room in the cabinet-yet 
spreads the stations evenly around the dial, 
according to frequency. Greatly improves 
the selectivity of the set-and simplifies 
tuning. Three sizes-Single or Siamese. 

Ask your dealer-or write Dept. I 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets, N ew York City 
MAKERS OF MELCO SUPREME R ADIO RECEIVER S 

Tell t h em that you saw it in RADIO 



Set builders who strive for electrical 
and mechanical perfection inevitably come to 
AMSCO. Look behind the panel of the finest 
sets, and you will ~nd theAMSCO trademark, 
the sign of engineered radio parts. Stand .. 
ardize on AMSCO Condensers, Vernier Dials, 
Rheostats, Potentiometers, Sockets and Bind .. 
ing Posts-each the best that can be made, 
and made to match each other. 

Ask your dealer-or write Dept. I 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets, New York City 
MAKERS OF MELCO SUPREME RADIO RECEIVERS 

T e ll th e m tha t you saw it in RADIO 

I 
mW-The Amoco 
Vernier Dial -at a 
Popular price. The 
right ratio for pre. 
cision tuning . 
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A Foe to 
Old Man 

Static 
T HIS demon tormen

tor with his rattles 
and hammers - This 
tiresome soloist with his 
monotonous concerts
This outlaw of the ether, 
- w111 be a st ranger in 
your home when you use the 
"Electrad" Lamp Socket An
tenna. 

Just plug-in on a ny electric light 
lin e no need of outdoor or indoor 
ae ri~ l s . R~dllces "canary bird" re
radiations f ro m nearby osci llating 
sets . A distance gette r. The com
plete, efficient and economical aerial. 

Price 75c 
At Most Good Dealers together 
with other handy "Electrad" Guar
an teed Rad io Essen tial s- V axioh ms, 
A udiohm s, Lead-ins a nd Light
ning Arresters. If your dealer 
ca n't supply you, write us . 

"ELECTRAD" 
CE RTIF IED 

GRID LEAKS 
Price SOc 

Made of high res is t· 
a nce material - uu . 
affeded by climat e. 
Quiet, s moo t hand 
('onlinuous operation. 
% 10 )0 megohms. 

"ELECTRA D" 3-STE P RE S I S TAN CE COUPLED 
AMPLIFIER KIT No. l -C-A big $6_75 value. Con
tains the n ecessary Resistor Coup lers, Certified Mica 
Condensers , Cond enser moun ljugs, Certified Grid 
Leaks. and R esistors. Nothing else n eeded except 
sockets. rheostat and bus bar. 

ELBCTRJ\D, 

"?'he Six Point 
Pressure Condensei' 

ONE 
PIE.CE 

The Six Point Pressure 
Condenser 

The HEJectrad" Cerlifi ed F ixed Mica Condenser is 
a revelation ill aCClintcy and des ign. Ingenious. 
rig id binding and firm rive ting fastens parts securely 
at s ix different poin ts insuring posi tive elec trical con
tact. Impervious to temperature and clim atic vari
a tions . Exerts even pressure u pon th e largest pos
s ible surface-can't work loose. Binding strap and 
soldering lug in one piece . Value guaranteed to re
main wi thin 10 % of ca libration. St:lndard q uali
ties, 3 types, Licensed under Pat. No. 1,181 ,623 , 
May 2, 1916 and app lications pending. P rice 30c to 
75c in sealed dust and moisture proof packages . 

Also Type G. S.-with grid leak brackets and espec
ia lly des igned arms for direct connection with socket. 

ELBCTRA.D,INC. 
428 Broadway, 

New York City 

T e ll th e m that yo u saw it in RADIO 

RESCUING UNCLE 
MARMADUKE 

(Coll tillued from page 24) 
make amends before I pass on; and the 
time of my passing is not far off- no, it 
is not far off. " 

"Oh, you haven't been so bad," I 
said , comfortingly, " Of course, that af
fair you had with the chorus girl was a 
bit of a mess; but by and large, I 'd 
say you would stack up just about par. 
There's been lots of chaps much worse 
than you: J essie J ames or Gyp the 
Blood, for instance. Besides, who has 
been giving you all the inside dop<;. about 
your passing?" 

"The spirits !" H e said it with a soft , 
sliding sound, biting the word off quickly 
at the end; and then continuing with a 
hollow-voiced , sing-song effect. "The 
spirits, Reggie. They come to me in 
the quiet of the night. Rapping-rap
ping- gently rapping. Revealing what 
is to be. Guiding and advising me. 
And always-always th~y say, 'Purify 
yourself of all wealth. Remove the 
taint of earthly gain. The time of your 
passing approaches.' They say it over 
and over again-over and over again." 

I say, you know, that sort of thing 
in a dimly lighted room is likely to make 
a chap's nerves crawl; but I managed 
to keep myself bucked up. 

" Rot! You've got a plain case of 
heebie-jeebies. Get out the old golf 
clubs, play eighteen holes with me to
morrow, and you'll feel better. This 
spirit business is the U 

I was about to say, " the bunk," But 
just then something happened that posi
tively made my spine curl. In the cen
ter of the room stood a small table. All 
of a sudden, there came from it three 
distinct raps. For a moment, I just sat 
there with my mouth open, and the little 
shivers frolicking up and down my back. 

"The spirits," U ncle Marmaduke 
whispered, "The sp irits, signaling a mes
sage." 

It was all quiet for an interval, so 
quiet that I could hear Uncle Marma
duke breath ing through his nose like an 
acrobat getting ready to do a stiff trick. 
Then the table began rapping again, 
very slowly-rat-tat tat-tat-tat. I saw 
U ncle Marmaduke writing something in 
a notebook which he took out of his 
dressing robe pocket. The table kept 
up the rapping for a minute or two; 
then stopped. 

"The spir it message," U ncl e Marma
duke said , handing me his note book. 
He had w ritten on one of 'the pages:
"Beware of evil influences, F ree your
se lf from the taint of earthly gain. The 
time of your passing cometh soon." 

I'VE read that chaps, whom Fate. has 
given the old K.O., have a habit of 

picking themselves up and piecing them
selves together again, so to speak. There's 
a lot to it. I know, because that's just 
what I did-or, at least , tried to do. 

(Co lllifllled on page 54) 



cnOllPSOD 
Announces Saine Good Policy 

for F all Business 

No less than 116 different types of Thomp

s@n .Rad io instruments preceded the creation of 

T hompson Radio Broadcast Receive rs in that 

long climb through the past of wireless and 

radio development which culminated in tl~ e 
perfection of broadcasting and reception. In 

t he history of radio development for ships, a ir

planes, submarines 3nd the other forms of 

radio communication, the Thompson organiza

tion has contributed an unusuall y high percent

age of the better equipments. 

A rmies and nav ies of the world use its ap

paratus and this organi zation now puts into its 

broadcast receivers all the experience and skiJl 

so ga ined by years of working with radio com · 

munication problems. Where the many new

comers have to guess, the Thompson organiza

tion kn ows by ex perience. Therein lies the 

g reatest factor of safety for the dealer and 

distributor. 

Today there· are in use millions of rad io re

ceivers sponso red by manufactu rers or assemb-

lers who are as new to this difficult industry 

as broadcasting itself. Many of these sets .will 

be unsponsored when inexperience has t aken 

its toll. Between theory and practice there is 

a vast gap that no manufactu rer can cross sa\'e 

over the bridge of experience. 

So, we say to those dealers who have not yet 

made up their minds as to the line on w hich 

they expect to gain and keep their customers' 

confidence : 

"The permanent profit value to you of 

Thompson R eceivers and Speakers can best he 

judged by your own comparison of the 

T hompson radio ability, the company's back

ground of radio success, the product itself, and 

the company's distributing policies." 

T he platform on which we w ill join with 

you 111 doing a profitable business this Fall 

is in you r distributor's hands. It is known, it 

is defi nite---it is fair. We believe you can 

build a pe rmanent radio business on it. 

cnompson 
RRDIO 

NEUTRODYNE 
R. E. THOMPSON MFG . CO. , 30 CHURCH ST., NE\i\T YORK CITY 

Tell them that you saw it in RADIO 53 



everywhere 
-An Amazing Success! 

The NATIONAL 
ANTENNA COIL 

and 

The NATIONAL 
REGENAFORMER 

Two units that are unexcelled 
for wave filter, wave meter 
or tuned radio frequency 

T HE National Regenaformer designed by 
Browning and Drake of Harvard Re

search Laboratories is a tuned radio fre
quency transformer of highest efficiency_ 
Combined with the National Condenser and 
the National Velvet Vernier Dial, the result 
is a well-balanced unit that gives radio satis
faction_ 

NATIONA L ANTENN A CO I L 
With National Velvet Verr~er Dial and Condenser 

N A TIONAL REGENAFORMER 
With National Veh·et Vernier Dial and Condenser 

NATI ONAL COMPANY, Inc. 
no Brookline St., Cambridge, Mass. 

Sole Licensees for the Manufacture of the 
Genuine and Justly Famous Browning-Drake 

Transformer. Patents Pending. 

A NNOUNCING 

This new nnit will eliminate all "B" 
batlery troubles. It is guaranteed not 
to set up the slightest hum. 

Suppl ies uniform voltage at all times, 
insuring belter reception. Nothing to 
adjust. No moving part to get out of 
order. No acid to spill. Will not affect 
your neighbor's set. Requires no at
tention whatever, except to switch it 
on and off as you want to use your 
receiver. In handsomely finished solid 
walnut case. Price, $35.00. 

The A 'ndrews 

Paddlewheel Coil 
The coil of ideal ch :lr
aclerislics. HO$ excep
tionally high ratio oj in
due tan c e to re ... ist,ance. 
Losses are n egl igible. 
Gives maximum range 
and volume with entire 
freedom from dis tortion. 
Increases select ivity and 
great ly imp r 0 v e 8 tone 

Pats . Pend. _Juality. This coil is em -
p l oyed in such well. 

known receivers as th e Andrews DERESNADYNE 
and the BUCKINGHAM, and can be used in all 
standard hook-ups where a high grade trans
form er-inductance is r equired . Provided with 
ni ck e l plat ed bracke t for mounting . Price. $3 .00. 

Our T echnic'll Dept. will answer questions r ela
ti ve to the l'add lewheel Coil and its u se in a ny 
hook-up, Get bl u e- prints of well known r ece iv
er s and c ircuit s from your dealer, or writ e direct. 

Duo-Spiral 
Folding Loop 

Handsom ely fini sh ed 
in silver and ma
hogany. Neat and 
compact. An orna
ment to ' yonr sct
not an eyesore. Folds 
readily and can he 
u sed anywhere. Id eal 
for portable sets, 
Ha s s ilv e r ed dial 
g raduat e d in de
gTees. H elps to re 
duce static and cut 
out undes ired sta 
tion s. A s peei:ll 

model for c \'ery 
circu it . 

See these standard products at Booth 
No. 90 during th e San Francisco Rl.Idio 
Exposition. or at Booth No. 3 during 
Los Angele8 Exposition. 

1303 First Avenue Maywood, Ill. 

FREDERIC L. TOMLINSON COMPANY 

443 S. Pedro SI. 

Lo s Angel es 

447 Pacific Bllilding 

San Francisco 

T e ll them that you saw it in RADIO 

(Continued from page 52) 

After the seance in U ncle Marmaduke's 
room, I felt pretty shaky. I mean to 
say that the full horror of the thing 
rolled over me. A fellow can put up a 
scrap against another fellow; but I ask 
you, what can he do against a ghost? 
Absolutely nothing. Right I 

But the next morni ng with the merry 
sunshine pouring through the windows, 
I began to feel different about it, sort 
of got myself together. Here, says I, 
is a chance to exercise the old bean. 
Solve the mystery of the rapping table, 
and win a fortune. I t was worth try
ing. 

So when I heard U ncle Marmaduke 
go down to breakfast, I gum shoed into 
his room for a bit of sleuthing. N at ural
ly, my first hunch was that the knock
ing was produced by strings or wires at
tached to the table. But there weren't 
any. I studied the table, moved it about, 
went over every inch of it with an eagle 
eye for clues. All minus. The table 
looked just about l ike maybe a million 
other tables I had seen. The thing had 
me fairly stymied. 

Worse than that, it meant I was 
doomed to be thrust out into the cruel 
world without even a crust upon which 
to rest my weary head. I mean to say 
that the future looked pretty black for 
the younger generation of the Rockford
Peebles family. No question that Uncle 
Marmaduke was thoroughly sold on the 
spirit messages; and it was only a mat
ter of time until he re-vamped his will 
as per the spirits' directions. I could 
close my eyes and see Mrs. Hoagworth, 
grim and cruel, clutching the deed to 
the property in one hand while she or
dered Ruth and lout of the house with 
the other. 

Feeling pretty low, I dragged myself 
downstairs, and went out in the garden 
to puzzle the thing out. There was a 
Ford car parked in front of the house; 
and coming up the walk was Bill Cur
tiss. He looked as fresh and fit as a 
dew-covered violet. Somehow, the very 
sight of him seemed to steady the old 
nerve centers, gave me new born con
fidence, as it were. 

"I say, Bill," I shouted, rushing at 
him pell mell and grasping his hand like 
a drowning man grasps -the well known 
straw, "how in blazes did you happen 
to drop in?" 

"Why," he said, looking a bit ruffled, 
"I seem to have the impression that you 
invited me down for the week-end to 
give yo u some advice on radio sets." 

"So I did I So I did I" I chortled, 
dragging him up to the porch, "But sit 
down; I've got something else on my 
mind. What do you know about these 
people who put you In touch ,,-ith 
spirits ?" 

"You mean bootleggers?" 
"No, no; spiritualist .. , mediums." 
"Not very much; why?" 

( Continu ed 011 page 56) 



l lpon request, we 
will gladly mail you 
descriptive folder . 

Apex 
Entertainer 
Price $22.50 

Just as the 
skillful fingers of a trained 

musician select and control 
the sensitive, vibrant strings of a 

harp-so, too,do you ,who operate an 
APEX Radio Receiving Set, selec t and con

trol the sound waves wafted through the air. 

Sta tions thousands of miles away, or powerful 
near stations can be entirely and instantly iso
lated from interference. 

This degree of finer selectivity is not the only 
triumph achieved by APEX scientific engineer
ing principles. Full volume, widerrange,greater 
clari ty ha ve been acquired and are en throned in 
a setting of exquisite beauty of design and finish 
that place APEX Cabinets in the highest ranks 
of the finest furniture. 

Only a dependable merchant is given the 
APEX dealer franchise. Your APEX dealer will 
gladly make a personal demonstra tion of APEX 
Quality Radio Apparatus. 

APEX ELECTRIC MFG. CO. 
1410 W.59th St., Dept. 910 

Chicago 

Also makers of the famous APEX Vernier 
Dials and APEX Rheostats, which are sold 

....... __ by every good dealer in R adio. ~ .. __ ... 

Apex Baby 
Grand Console 

Price $225 

Apex Utility Apex De Luxe 
Radio Table Price $135 

Price $75 

Prices West of Rockies slightly higher. Canadian prices approximately 40 % higher. 

Western Representative: A. S. LINDSTROM CO., San Francisco, California 
Branch Office!: Seattle. Portland, Loa Angelel and Sal1 Lake City. 

Northern California Distributor: UNITED RADIO SUPPLIES CO., San Francisco, California 
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Chargeit 
tDhileyou·sleep I 

, . 

• Tl'.e T ungar is a G -E prod
u ct d e v e loped in t he great 
Rese a r ch Laboratories of 
General Electric. 

The n ew Tungar cha rges 
r adio " A" and "B" batteries, 
and auto batt e ries. 

Two a mpere size (East of 
the Rockies) .. $18.00 

60 cyc/es- llO:volts 

Last thing at night-concert over-time to lock 
up. Radio battery low? Just clip on the Tun
gar, and plug it in. Or if you connect up the Tun
gar permanently, just throw a switch. Charge 
the battery while you sleep. 

The Tungar is simple - makes no disturbing 
noise. An~ the low cost of Tungar recharging 
cuts battery upkeep to next to nothing. It means 
top notch performance-clear, full-volumed re
ception-all the time! 

Tun 
REG. U.S. 

Tun gar-a registered tra demark-is found only 
on the genuine. Look for it on the name plli t e . 

Merchandise Division 
General Electric Company, Bridgeport, Conn. 

'GENERAL ELECTRIC 
j 

38·7 

The "Windham" Wire Former 
A Handy Tool for 

Electricians, Radio Fans and Mechanics 
This rugged little tool not only makes accurate loops or 
eyes for No. 4, 6, 8 and 10 screws but will make eithe r 
sharp or easy radius right angle bends 2.nd the sharp 
cutter will cut the toughest wire as well. 
I t is drop forged of the ve ry best steel and carefully tem
pered in oil. 

R etails for S1.25 
Dealers a nd Jobb ers se nd for full information. D esir4l bl e t erritory s tili open . 

THE GOYER COMPANY 
Willimantic, Conn., U. S. A. 

Tell them that you saw it in RADIO 

(Con tinu ed from page 54) 

I told him, unburdened my bruised 
and bleeding soul to him, so to speak. 
He listened attentively until I had fin
ished the whole harrowing tale. 

"Is your uncle's housekeeper present 
when these spirit manifestations take 
place?" he asked. 

"N o. I mean she wasn 't around last 
night , anyway. Not a sign of her." 

"You sav vou examined the t able 
ca refull v?" . . 

" Rigl~to ! It 's just an ordina ry table; 
been in the family for years." 

" Does your uncle, when he is com
municating w ith the spirits, ask ques
tions w hich the table answers ?" 

"N 0, the table seems to do all the 
talking. I mean to say it raps out mes
sages like-like . .. . " 

"Like a teleg raph instrument?" 
"Yes, by Jove, that 's it exactly; just 

like a telegraph instrument. U nc takes 
the messages down in a little book." 

" H'm, I wonder if there's any chance 
of my si tting in on a seance; I'd like to 
see the table perform. 'Perhaps you can 
palm me off as being somewhat of a 
medium myself. " 

"What, ' Ho! There's a brainy 
thought," I said , jumping up , "we can't 
get ruled out for trying, anyway. Come 
along, I' ll speak to the old boy about 
it." 

" Wait a minute," he answered , " I 
want to get someth ing out of my bag. 
And by the way, Reggie, you wear a 
wrist 'watch; let me borrow it for a 
while." 

"What for ?" I asked , unstrapping the 
watch and handing it to him. 

"Never mind ; tell you later." 
He ran out to his car, fussed around 

for a moment getting something out of 
his bag, and was back on the porch in a 
jiffy. 

"All right, Reggie, my boy, lead the 
way. " 

We found Uncle Marmaduke in the 
library w ith Mrs. Hoagworth . She " 'as 
talking to him in low tones, but cut her 
conversation off sharply as we entered. 

"Here's good news, U nc," I said, 
"Meet Professo r Bill Cur tiss, \\"orld
famous medium, the man whose remark
able psychic powers h~ve baffled the 
scientists of two continents." 

U ncle Marmaduke smiled weakly and 
bowed; but the Hoagworth woman sat 
bol t upright in her chair and gave me 
another hard look. I pretended not to 
notice it, however, and b~bb l ed on. "1 
w as just telling the prof about your table 
rapp ing stunt, and he says that 's kinder
garten stuff. He can make it do a so ng 
and dance. E h, professor ?" 

"I'm afraid your nephew overesti
mates my ability," Curtiss said , smiling, 
"I'm merel y a student of the occult, and 
would appreciate attend ing one of your 
seances." 

(Colltillued 011 page 58 ) 



NO~DIAL 

Licensed under Blackmore's Paten ts a nd Pat ents Pend ing, Hogan P ,al enl No . 1014002 

RevolutionizinQ 
Raaio Operation-

The ~~NO-DIAL" so simple in operation, so positive in pertormance, is just what you want 

Dials are gone forever! Old-fashioned-obsolete! T hey served their purpose in the "rad io pioneer days." Now 
up-to-date fans refer to them as primitive-pre-historic-"old-as-the-hills!" 
Away with trouble, complicated tuning and puzzling operat ions! Scrap your log book! Forget your past disap
pointments. 
For radio is SIMPLICITY itself now! Just what you pred icted and everybody expected. You, who have 
waited for the "grief-less," and "woTry-less" radio recei ve r, can buy NO-DIAL safely. 

VISIBLE s;I'ATION RECORD 

The NO-DIAL brings in. stations far 
and near by merely rotating the cover. 
Each station comes in at a certain 
point. As stations are received th t.:y 
are recorded right on the cover (fig. 
~l) and thereafter they will always 
come in at the same point. Thus YOll 

have a perll/anenl and ~ ~ isible station 
record which is positive and unfai li ng. 

IT'S BEAUTIFUL 

The NO-DIAL represents a comp lete de~ 
parture in radio se t design. It is housed 
in a compact, circu lar case finished in 
popu lar brown crysta lline, a perfect mat!;h 
for most high grade loud speakers. Noth
ing to spot, scratch or mar. Easi ly cleaned 
with a damp cloth. Fina lly, it ' s troub l e~ 
p roof and GUARANTEED. 

Permanent Fisible Statioll R ecord. 
II touch of the fillger brings 

'e1n in. 

NO~DIIIL with cover removed. 

Loud and Clear as a Bell 

T he tonal qualities of the NO-DIAL 
wi ll please everyone, due to the fact 
that they are directly caused by our 
latest combin[l tion in resistance coup
led amplification. The tonal qualities 
are so sweet, so clear, so mel!c,w! 
Harshness and interfering noises are 
absorbed and never reach the ear. 
Volu me is regu lated with a control 
lever. Far distant stations come in 
almost as distinctly as local. Results 
are positive and instantaneous. 

Tube for tube, the NO~I:>IAL j'ecognizes 
no superior, and on te,t i,t has out~per 
formed many higher priced reecivers. 
The NO~DIAL wi ll do everything a ny 
other sing le cont rol set will do and more 
as regards fine volume, long ' range and 
cIa rity of tone. 

See your dealer TODIIY fllId ask for a d emonstratioll. You'/I /Je amazed. 

A s this is an advan ce :tIIJlQUll c em enL your d e;,d e r may not yet htlye TO _D I AL ill s to(·k. \Vril e u s fo r lit era ture, sendillg d ea lc r' s namc ;'lUd addre~s . 

The Ohio Stamping and Engineering Company Dayton, Ohio, U. S. A. 
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Benjamin 
Radio FreqaenclJ}taJJSjonners 

Wires are space wound. adjacent coils are parallel, air in
sulated and SO separated that while capacity is reduced to 
a minimum, inductance is maintained at a high point of 
efficiency. 

Greater Tun;ng Range-Greater Select; .. ;ty 
These coils are very uniform. both in induc!ance and distributed capacity. 
so that if desired they may be geared for single control of the three tuned 
stages. A minimum amount 01 material is used in the field of the coil, and 
an anti-capacity cement is used only where the wires cross. Coils are coupled 
so as to reduce capacity coupling to a minimum. Green double silk covering 
provides high insulil.tion and gives a fine appearance to the coil. 

Benjamin 
Loss~long RangeCon~J::ts~===~ 

Straight line type. Definite and positive control 
of minute changes in condenser capacity, adapt· 
ing it to both the higher and lower frequencies. 

l Aids sharp tuning and increases selectivity. 

No rear end plate. Minimum lnsulation. Leakage 
must go through long paths outside of strongest 
field. Unpolished silver plate finish. Small size 
of condenser m akes it adaptable to any set, re· 
gardless of crowding of apparatus on sub· panel. 
Friction disc on rotor shaft adjusts tuning ten· 

sion without throw ing rotor plates out of align· 
ment. Drilling template furni shed with each 

condenser. lvlade in three sizes : 
13 plate for .00025 Mfd. 
17 plate for .00035 .. 
25 plate for· .0005 

Benjamin 
Cle~Ra-Tone Sockets 

Benjamin Cle-Ra-Tone Sockets prevent the transmission of. 
outside vibrations into microphonic disturbances. Four delt-
cately adjusted springs support. the socket-Ufloar" it above. th~ 
base -and absorb all jars and shocks. An absolute necessity ln 

portable sets. U sed by leading manufac· 
turers and recommended by radio engineers 
in their most popular hookups. There are 
no rubber parts to deteriorate. Bakelite is 
used wherever possible to insure sturdi· 
ness, long life and high insulation. 
H andy lugs make soldering easy. Stiff 
bus wiring does not affec t the flexi-

bility of the Cle· Ra-Tone springs. 
Madealsoingangsockets.mounted 

on Bakelite shelf, w ith binding 
posts and m arkers, leaving. 

plenty of space for the 
mounting of accessory 

equipment. 

Anyone of these 
important elements will 

improve, in its particular func .. 
tioning, the quality of recep
tion. In combination they mean 
all that is huma nly available 
today in eliminating disturb. 
ance and distortion, in reduc .. 
ing radio losses, in increasing 
tuning range, in providing 
greater selectivity, and in im .. 
proving the appearance of a set. 
Just take their individual ad. 
vantages and add them up
the answer is "Better Radio. " 

For {urtlter i'l{onnatiotl address 
the nearest office 

Benjamin Electric Mfg. Co. 
120'lall S. Sanlamon St., Chicago 

347 W. 17th St. 4411 Bryant St. 
Ne'W York San FranciSCO 

MOLLIFORMER 
The FIVe Tube 
I Set WhiCh, 
' s. tartled 
the World 

~~TmP1tc' 
Th~ Greatest Value 
Ever Offered in A 
Radio Receiving Set 

At Authorized Freshman 
Dealers Only 

lOB' UNIT 
REPLACES 
1'8" 

BATTERI£S 
BUILD IT YOURSELF 

You can assemhle this powerful B Unit in an hour, 
ott a grea t saving. and use th e current from th e light 
socket. ExceIJcnt for Supers and all TRIo"' Sets
Noise less-no Tubes or ,acid- Uti li zes full wave rec~ 
tificalion. Guarantees g rea ter Clarity, DX and Vol~ 
u me at cos t of I / lOc per hour. Completely eHm i-
1l<lles "B" Battery, and is so ld with a pos itive 
GUARANTEE of sali sfacLitll1 or money refunded. 

Write for descriptive circular . 

PRICE 
Comp lcte Kil- $22 50 

60 Cycle Ullil. ..... .............................................. • 
Complete Kit- 24 50 

25 Cycle Unit. ......................... ... .................... ~ • 
Kits i"clude Rectifiers. 

Parts sold separately i/ desired. 
DEALERS-Write for our proposition. 

C. E. JACOBS, Sole Manfr. 
2808 N. Kedzie A"cnne CHICAGO 
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(Continued from fage 56) 

"He doesn't hold seances," the Hoag
worth woman interrupted. 

"Oh, I beg your pardon," Curtiss said 
smoothly, "No doubt, I misunderstood 
the facts . If Reggie, here, were simply 
boasting, why . . . " 

Sunken into the depths as he was, 
Uncle Marmaduke had stilI retained a 
few drops of the old Rockford-Peebles 
sporting blood. I mean to say that what 
Curtiss said rather cut him. His face 
went red, and he completely disregarded 
the warning glance whi€h Mrs. Hoag
worth shot at him. 

"I make no claim at being a medium," 
he said testily, "but if the spirits see fit 
to communicate with me, I see no reason 
why you shouldn't witness the phenon
enon." 

I started to shout, "bravo"; but 
changed it into a cough when I caught 
the expression on Mrs. Hoagworth's 
face . I've seen the sam~ look on some 
of the wild animals at the zoo; a sort of 
oh-if-I -could -on 1 y-get-at-you-for-about-a
minute effect. 

"The spirits seldom manifest them
selves at this time of day," she said. 

"Indeed?" Curtiss replied , giving it 
the rising inflection, "Then perhaps we'd 
better not disturb them. Frankly, I had 
my doubts regarding the matter, any
,;yay." 

This was too much for Uncle Mar
maduke. 

"See here, young man," he fumed, 
"I'll have you to understand that my 
nephew told you the truth. Come up to 
my room; and I'll prove it." He turned 
to Mrs. Hoagworth, and went on in It 

wheedling voice. "There can't be any 
harm in it. Why don't you join us?" 

" I'll have nothing to do with it," she 
said frostily. 

She arose, swept out of the library 
and up the stairs, with the rest of us 
following along behind to Uncle Mar
maduke's room. In the light of day, 
it wasn't so dashed spooky. In fact, 1 
was beginning to get quite a kick out 
of the affair. We waited for about five 
minutes, and then the table signalled a 
message. Rat-tat-tat. It was followed 
by a pause, and, at length, a prolonged 
rapping. When the knocking finally 
stopped, Curtiss roused himself from his 
seat near the table. 

"A remarkable psychic demonstra
tion," he said, "Did I understand you 
to say that you had no co[ltrol over these 
spirit manifestations?" 

Uncle Marmaduke nodded. " I 
haven't anything to do with it. When
ever the spirits have a message for me, 
they knock on the table. Mrs. Hoag
worth taught me how to translate the 
rappings. You see, the various knocks 
stand for different letters of the alpha
bet. For instance, one short knock fol
lowed by one long one stand for the let
ter A ." 

(C01l ti1lued on page 60) 



Based on proved K ellogg princi
ples, this new " loud speaker" al
lows the reproduction of th e entire 
auditory range successfully. To 
appreciate it, is to hear it. 

A Revelation in 
Tone- Volume- Clarity 

H ere is a " loud speaker" that br ings 
the artists into your very room, so real
istic is its reproduction. 

Piano music, the most difficult to re
produce, sounds so nat ural that you are 
carried away by its beauty. 

.,. .. ,,,..,. ... "', • .,I'-~. Vocal selections retain all of the color
ings of the artist. 

O rchestra music is a treat , every in
st rument can be heard, clear and full. 

Magnetic diaphragm control- used 
exclusively in the Kellogg U nit- is the 

new principle that performs these won
ders in radio reception. 

No excess vibration, no chattering, 
every tone true. 

T he Kellogg Unit is available for use 
with a phonograph , and will reproduce 
vo ice or music with a full , sweet, clear 
tone. 

A popular instrument. The Kellogg 
Symphony Reproducer is a revelation in 
Tone - Volume - Clarity. 

A t your dealers for $20.00- H ear one 
today. 

KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chicago, TIIinois 

A t all good dealers Kellogg Symphony Reproducer 
"Not M erely a L oud Speaker" With evel'Y Kellogg Radio pm't, Use-Is The Test 

OUT SEPTEMBER 10th 

BE SURE TO 

The Fall issue of the CITIZENS RADIO 
CALL BOOK will be ready about the 
tenth of September. 
BIGGER AND BETTER THAN EVER 
It will contain many new features in the 
form of articles showing how to build a 
45 kilocycle Superheterodyne, Browning
Drake, 6 Tube Tuned Radio Frequency 
Receiver, Counterflex 8 Tube Superhet
erodyne, Roberts and many otqers. 
Also a very complete directory showing 
pictures of radio announcers and artists. 
Calls and schedules of Broadcasting sta
tions all over the world, maps, log sheets, 
etc. Price 50 cents. 

ATTENTION AMATEURS: 
COMPLETE REVISED AMATEUR 

SECTION 
OUT SAME DATE 

WAIT FOR IT 
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For further information address 
Pacific Coast Represent atives 

WESTERN ELECTRIC COMPANY 
Sca tll e , Wash . 

J. H . SOUTHAR D A. A. BAHBERA 
San Francisco, Calif. Los AII Ge les, Calir. 

A New Two-Inch Radio 
Panel Voltmeter of 

Weston Standard Quality 

T HESE Model 506 instruments fill OJ 

longfel t need for small Pa nel Volt· 
meters for radio receiving sets. They have 
all the precision, craftsmen ship of assembly 
and r ugged ness of th e famou s W eston l in e. 
Made in single and double ranges for meas· 
nrin g filament and battery voltages, they 
have an exceptionally high in ternal resist· 
ance-125 ohms per volt . Regularly made 
with a black fi n ish and narrow flange type of 
case; fastened to the panel wi th a special 
type of clamp supplied with each instru· 
m ent. 

REPAIR SERVICE LABORATORY 
682 Miss ion Slreet 

San F ran('isco, Cali f. 

WESTON ELECTRICAL INSTRUMENT CORPORATION 

60 

156 Weston Avenue, Newark, N. J. 

l STANDARD THE WORLD OVER----,~ 

VVESTON 
!Pioneers since 1888 

ARE YOU A SUBSCRIBER? 

Send $1.00 for a trial subscription to "RADIO" for 6 months ..... . 

A NE\v HI-MU TUBE 
THE H I-CONSTRON TUBE 

Model lOlA 

A Cleartron Product 
F or res istance coupl ed am pl i f iers, a l so interm ediat e steps supe r· 
hete r odyn e a nd i n Radio F r eq uency r eceive r s. 

GREATER VOLUME BETTER QUALITY 
Th~ Hi-Constron is a Hi-Mu tube with a n amplification constant 
of 20 that has been especia lly designed for r esistance coupled 
amplifier s. Th e H i-Collstron was the first Hi-Mu tube offered 
for sale to th e genera l public a nd is the r esul t of years of 
r esear cl1 work. Others may imitate the Hi-Constron in appear
ance, but none s urJ)ass its quality . 

CLEARTRON VACUUM TUBE CO. 
28 WEST FORTY-FOURTH STREET, NEW YORK, N. Y. 

Factory: W est New York, N. J. ' 

IVe also ma1/ufacture : 
C-T 201A C-T 400 R ectron T ubes for B Battery E liminators 
C-T 199 Standard Base C-T 199 Small B ase 

Above Types $ 2.50 
(Except the HI-CO NSTRO N , W hich Sells for $3.00) 

Pacific Coast Distributors : 
HOLBROOK, MERRILL & STETSON 

665 Sixth St., Sa n Francisco, Calif. 

T e ll th e m th a t ~'o u saw it in RADIO 

-
(COII /iIlIlCd from page 58 ) 

"Yes, I . understand that," Curtiss 
answered, "In fact, I was able to trans
late the message. It was, 'Put not your 
faith in false prop};)ets; for they shall 
vanish away!' I've had ' considerable 
experience 'w ith these kind of spirit mes
sages myself." 

"You don't tell me?" he said , perking 
up in his chair. 

"Yes, indeed," Curtiss went on, "and 
what's more, I can usually cont rol the 
spirits, make them give me messages 
whenever I'm in the mood. If you' ll 
excuse me for a moment while I run 
down to my car, I' ll be glad to conduct 
a seance right now." 

By this time, Uncle M armaduke was 
so tickled that he was twisting about like 
an electric fan . 

"Oh, by ali means! I would be de
lighted , positively del ighted . And so 
will Mrs. Hoagworth, J'm su re. I 'll 
send for her." 

But he did n't have to send. Curtiss 
had hardly left the room when in popped 
Mrs. Hoagworth, her face the color of 
a bottle of ketchup. 

"See here," she shouted, "What's the 
idea of letting this bum put on a 
seance ? Let this bunk artist pull any of 
his tr icks around here, and I warn you, 
you' ll regret it ." 

"I can't see why the seance should 
have any se rious consequences. What 
is there to warn me about?" 

"There's this," she hissed, "The 
mi nute this smart Alec starts his tom
fooler ie in this room, it means that the 
hOUI; of your passing is at hand. Just 
th ink that over." 

With that, she turned and bounced 
out of the room, slamming the door be
hind her. 

Uncle M armaduke turned a bit pale; 
but there's no denying that the old boy 
was game. H e didn't even fli cker a~ 
eye lash when Curtiss returned, bringing 
with him a couple of dry cells, a coil of 
wire, a push button and a little oblong 
box, all of which he placed on the 
bureau. 

" Before we sta rt the seance," he be
gan, "I want to explain my interest in 
this table of yours. It is the only spirit 
table I know of which transmits mes
sages in Morse code. When Reggie told 
me about it, I was so fascinated that I 
decided to try a little experiment. I 
borrowed Reggie's wrist strap, took out 
the watch, and inserted a compass in its 
place." He took off the wrist strap , 
handed it to U ncle Marmad"uke, and 
went on, "Ordinarily, the hand of the 
compass points north and south. But 
when the compass is brought into an elec
tro-magnetic field, the hand points in the 
direction of the electro-magnet. I no
ticed that it did that very thing during 
the time you 'were receiving tAe spirit 
message; that is, instead of pointing 
north and south , it pointed toward the 
table." ( Coll /i ulled 011 page 62 ) 
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f it's in "the air 
Fada gets it 

PuT Fada into your home today. 

It will prove its right to stay there. 

Simply ask your dealer to install a Fada Neutroltr 
Grand, let him set the dials for you, and then 
leave the operation in your hands . . . 

Simple to operate-Clear, perfect speech
Music just as it is sung or played-Dis rant 
stations without a jumbled program-No 
screeching or whistling - And - cabinets 
that harmonize with beautiful interiors. 

Ask the dealer who specializes on Fada to ar
range for a real test in your own home-tonight. 

t 
There is a Fada R adio m odel for every purse- J 
all 5-tube N eutrodyne sets f or dry cell or st orafJe 
bat te10 y tubes, f rom $85 t o Art Cabinet models up 

t o $400 .00. 

F . A. D . ANDREA, INC. 
Chicago New York San Francisco 

Fada Radio, Ltd.- Toronto Fada Rad io, Ltd.- London 
M an u f acturers 0/ TUNE D RADIO F REQUENCY receir.:ers llsing 

th e high ly e ffi.c ient NEUTRODYNE p rinciple . 

Fada Neutrola-Grand 
$225. Adapted for dry 
cell or storage battery 

T e ll th e m that y ou saw it in RADIO 61 



At Last You Can Tell What Your Tubes Can Do 

Superadio Dynometer illustrated above 
is entirely different from conventional 
meters. It tells if tube is underaged, 
gassY,etc. Enables tubes to be matched 
and tests 3 per minute. It's easy tQ . 
operate-no complicated calculations 
or curves are necessary. 

SUPERADIO 
UPERHETERODYNE 
KIT only $17.50 

.SUPERADIO 
VACUUM TUBE 

DYNOMETER 
This revolutionary Meter meas
ures easily, with positive accu
racy, the power of any vacuum 
tube on the market. No more do 
you have to buy a "pig in the 
poke." Now, you can get that 
"best" audio or radio frequency 
amplifier or that "right" detector 
tube. And you can always dupli
cate your tubes when it comes to 
renewal. Insist on having your tubes 
tested before you take them home. 

The Superadio Dynometer is equipped 
with telephone headset, cord and plug, 
together with complete simplified in
s tructions. 

Every Set or Tube Manufacturer, 
every Jobber or Dealer will want this 
necessary Meter. 

Reliable Representatives wanted in 
larger cities. Write for details. 

Here is the ideal kit to build the new Superhetero ~ lea-m ediate Transformers and all necessary hardwa re 

dyne. Marvelous results . Contains 1 Autenna Coup. with diagrams, layouts and complete Superhetero. 

ler, 1 Oscillator Coupler, 1 Special Variable Can. dyne Treatise by Louis C. Billotte. Write today for 

denicr, 1 Tuned Filter Transformer, 3 Matched In. information. 

DeWITT - LaFRANCE CO., Inc. 
54 Washburn Avenue 

Boston Representat ive: 

Martin, Hartley & Dewitt Sales 
Company 

99 Bedford SlrecL 

Cambridge, Mass. 

Chicago Representative: 

William A. Welty & Company 
36 South State Street 

Send $1.00 for a trial subscription to "RADIO" for 6 months 

The 100% 
Self Shielded 
Transformer 

ha. made a hi, hit with both .et ~ak~rI and ,aet 
mano(aduren becau.e 0.1 ill .mall Ilze, III amaZIng 
.. olume. and moll of all. beeaole tt( ita pure, undi~· 
,arled . Ione . It i. half the .iae of other trans· 
form en. but ill relulll are unlurpalled. , Ab .. olul~ly 
new and .cientific deli,n and conllructlon. Rahol 
1 to S. 1 to 4. 1 to S. U.SO; Ratio 1 to 10. $4.50. 
SEND FOR BULLETIN No. 94. R •• d.1l the .xclu. 
live feature. o( this and other Premier part •. Telh 
how to ,et free hook-up dialraml beautifully 
printed in two colon. . 
Premier Electric Co •• 3813 Ravenlwood A "e., Chicago 
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"B" BATTERIES 
AN 

EVEREADY 
PRODuc'r 

At Stanolard Prices 

4.'1V. Batteries, tapped 
22%V. Batteries, Navy TYl.e 
22"% V. Batteries, COllllllercial Typ~ 

Latter two types espeelally adapted to 
Cunninghrun and Radiotron Tubes. 

Postage PrelJaid Anywhere in U. S. 

ETS-HOKIN & GALVIN 
Wireless Engineers 

10 IUlsslon Street San Franelsco 

T ell th em that you saw it in RADIO 

( Continued jrome page 60) 

"But-but what has all that to do 
with the spirits?" Uncle Marmaduke 
inquired , fidgeting about like a small 
boy waiting for dessert. 

"I'm coming to that," Curtiss re
sumed, "just have patience. Now there's 
another little device which is also af
fected by electro-magnetic waves. It is 
called a coherer; and it consists of a 
glass tube filled with particles of iron 
between two solid electrodes. These 
particles of iron offer resistance to an 
electric current under normal conditions. 
but when they are brought into the pres
ence of electro-magnetic waves, they 
cohere, and allow the currmt to pass 
through. The result is that you can 
transmit signals between two points 
without the aid of connecting wires. In 
fact, the coherer is one of the earliest 
radio receiving devices. To demon
strate .... " 

He had been hooking up the dry 
cells to the oblong box as he spoke. Now 
he did something to the push button. 
There was a series of shrill buzzes and 
the snapping of electric sparks. But 
w hat bowled me over, so to speak, was 
that the table was rapping with every 
buzz coming from the oblong box. 
Uncle Marmaduke fairly bounded from 
his chair. 

"What's that?" he gargled, ""\Vhat 
does this mean, sir?" 

"I t means," Curtiss said calmly, "that 
if you search Mrs. Hoagworth's room, 
you'll probably find just about the same 
equipment which I have here-a spark 
coil, a battery, and a push button or 
telegraph key. Moreover, if you' ll re
move the top of the table, you'll find a 
coherer arranged so that the hammer of 
the bell strikes against a hollow wooden 
,block. I'll pay for the table just for 
the satisfaction of proving that I'm 
right." 

He snatched up a poker wl1ich stood 
by the fireplace, and whacked it across 
the table, splitting the top. Sure enough, 
concealed in a little partition just under
neath the broken top, was a couple of 
dry cells and the apparatus he had de
scribed. 

"Why, sir," Uncle- Marmaduke 
roared, "Mrs. Hoagworth has been 
sending me all these messages herself! 
I see it all now! It's a fake! I've been 
deceived !" 

"It's 'a fake , all right," Curtiss said 
with a grin , " but you haven't exactly 
been deceived. I'd say that the table 

, gave you some rather reliable advice . 
Didn't it warn you against faise pro
phets, and didn 't it tell you they would 
van ish away? Well, if you'll just 
glance out of the window, you' ll see 
Mrs. Hoagworth vanishing down the 
road. " 

Deucedly cle\'e r chap, this fellow Cur
tiss. What! 



YANKEE 
TUBES 

Types 201-A and 199 

"A Yankee Yields To None" 
I . 

Trade Mark 
Register ed 

T H E Manu
facturers of 

Y . . ankeeTubes 
h ave 011 I yon e 
aim-to make the 
best tubes it is 
possible to build. 
To judge by the 
enthusiasm with 
which dealers and 
set manufacturers 
have received the 
latest types, this 
is to be a Yankee 
year. 

In order to make 
sure of you r quota 
of Yankees for the 
rapidly approach
ing season, write 
today for our spe
cial pro p 0 s it i on 
to dealers. 

Baldwin-Pacific & Co. 
Pacific Coast Representatives 

Pacific Building 

San Francisco, California 
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"Simplity Radio" Daven . . 

The N ew Daven Tube 
T ype 1\1 U~20 incrcasf'S th e amplifica tion of the 
Dn\'c n S upc r-A mplin.-.r 10 e qual or e xceed tlwt 
uhtai ll abl e with trn nsform c r c'o llp iing. A olle
purpose, Ihrcc-f,l c lIl cnl tuhe, 6 \' 011, I'; ampe re 
_ $/1·.00 cacho D:lven P owerTllheT ype MU-6 is 
r ecommended for ]ast or output stage- S5 .00. 

Daven Engineers 
Blaze Another' 

Trail 

THE biggest of all the little 
things in radio is the gr id 

l eak. The Daven Gr id Leak is 
known the world over as the 
grid leak ofpermanellt, constant 
value. It is standard. 

Almost as important i s the con· 
denser. But grid condensers 
change with temperature . and 
hwnidity. The mica in conden s
ers lacks uniformity or is im
pure. Th e ti n foi l plates melt or 
change their capacity. 

In their constant efforts always 
to s implify and to improve , 
Daven engineers have made a 
r emarkably effective combina· 
tion of grid leak and cOIldenser. 
Two·in·onc ! 

THE DA VEN LEAKANDENSER 
I T is so simple, so effective and so sturdy that you will wonder why 

it was not thought of hefore. 
Similar in size to the Daven Grid Leak, it takes the place of tlle n sual 
gr id cond en ser whi ch has shun te d a round it th e u sual grid leak. 
Made with five different values of grid leak resistance, 2,3,4, 5 and 
7 m egohm s. The grid condenser capaci ty is fixed and correct for all 
makes of de tector tubes. 
With: everv Leakandenser a pair of new snap fastener clips that do 
not permit it to shake out. Precision·Built. Price $1.00 each. 

Manufacturers are invited to send for a sample. 

THE HANDBOOK OF RESISTANCE COUPLED AMPLIFICATION 

The anthority on thi s important subject i s THE RESISTOR MAN· 
UAL. At your dealer's 25c. By mail postpaid 35c. 

DAVEN PRODUCTS ARE SOLD ONLY DY GOOD DEALERS 

'9'£C; .J7/U? y flterit" 

Si'eJ'lslor Jftecia/tslS' -
Newark Reg. U. S. Pat. Off. New Jersey 

USE THIS Hum COUPON A.g. .. 
DAVEN RAlJ)IO CORPORATION 
158-160 Summit Street. Newark , Ncw J ersey 

Please scnd me the following on R es istance Coupled Amplification: _ . 

o Resistor :Manual. 25c is enclosed. 

D Complete cata log (free) . Check one. 

Name . . .•... • . . ... . . .. ........ . ....... . ...... .. . . .. . . . .. . . .. . . . .• . ••. . ......... • .... 

Address . . . . .. . . ........ . .. . .. . . . .... .. ... . . . .. . .. . ....•.. • . . . . .. . .. . . . . . .. . . . . . .... 

For Dealers: SellCl your letterhead or cord, or th is coupon and t~e .... illltave our 
nearest di!ltrib,Ltor commu.nicate tc it/r, you. 

THE BIG LITTLE THINGS OF RADIO 
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AUDIO TRANSFORMER 
Leads 

Them 

All In 

Quality 

Value 

and 

Service 

Dist ributed By 
L. W. Cleveland Co., Po rtland, Me . 
Wait e Auto Supply Co .• P rovid ence, R. I . 
Gr ay Sales Co., Philadelphia, Pa. 
Rice Hitt Co., San Francisco. Ca l if. 
E. B. Denham. Seatlle. Wash . 
S. B. Dann slader , Chicago, 11 1. 
Whiling Radio Co., n 1. idgeport. Con n . 
Paterson Radio Co ., Pat erson, N. J. 
Buffalo Radiophone Co., Inc. , ButTalo, N. Y. 
111C Jack L. Hursch Co ., Denver. Colo . 

FORD RADIO&MICA CORP. 
111 Bleecke r St. New York 

~eTOWN 
J<.oJio'sl1osfBeau#fo1 Speaker 

Send for illustrated description, in colors, of 
tho Green and Gold en Polychrome Models. 

A sk Your D ealer to ShoUJ You {J 

7'olVn. Crier . 

$17.50 List Price. 
$18.50 West of the Rockies. 

R epresentat ive: S. A. WINSOR 
122l Venice Boulevard Los Angeles. Ca lif. 

GALE RADIO LABORATORIES 
2511 Irv ing Park Boulevnrd CHICAGO 

Best's Super-Heterodyne 
DESCRI BED IN LAST MONTH'S ISSUE 

\25c ~~~y\ A Few Copies of August "RADIO" 

Are on Hane. Get Your Copy Now ! 

"RAD I 0," Pacific Building, San Francisco 

INSURE YOUR TUBES · 
• BY CONSISTENT USE OF 

$7.50 
BRINGS BACK BAD TUBES 
Developed by an organiza tion skilled in the manufacture of electrical instruments and 
sensitive electrical apparatus. 
Correct En gineering- Utmo st Simplicity of Operation- One Model for D.C. or A.C.- Any 
Number of Cycles. 
Filament does not cool fOL' an in stant durin g Ca nnot be burned out- Fully guaranteed . • 
flashing. For tubes with thoriated filam ents- types 
Results will exceed your expecla l ions. 201·A and 199 only. 

Send for pamphlet "SAVE A LIFE" 

BURTON & ROGERS MANUFACTURING CO. 
755 Boylst on St ., Boston, Mass. 

T ell th em tha t yo u saw it in RADIO 

TRANSMITTER OF 6XAD 
(Continued from page 39) 

to waves between 10 and 80 meters, we can 
so proportion the set that the inductive coup· 
ling can a lso be fixed, so that as the fre · 
quency is increased, and the' coupling effect 
of the tube increases with it, this coupl ing 
becomes more of a controll ing factor and 
the inductive coup ling between Ll and L , 
becomes more of an erasing factaI,', keepi.ng 
the capacity coup ling in a more or less con
sta nt excess. 

In this manner the circuit is not easi ly 
a ffected by changes in the antenna circuit, 
and most of the feedback energy is effected 
within the tube, thereby re li eving the gr id 
lead-in wire and the gr id itself of practi· 
cally all stra in. 

Circu it LlC, should be coup led as loose
ly to the plate as possible, and yet transfer 
the necessa ry amount of energy, so tha t the 
coup ling condenser Ca need only be slightly 
greater th an the plate-fi lament capacity of 
the tube. T his condenser functions not only 
as a plate blocking condenser but as a grid 
coup li.ng condenser, for it is c1ea r from the 
d iagram that the grid circuit receives its 
energy from LlCI by virtue of th ree capaci
t ies in series (Ca,C.,Co). If Ca and C, are 
small, the possib le effect of L. on L, is very 
sligh t, and the effect of LICl on L.C. is limited 
by the wea k capacity coupling through CaG., 
and Cr. . T he seri,es capacities Ca and Co 
are parasitic capacities in para llel with C, 
but are so small that w here they changed in 
va lue, the effect on the constancy of f re
quency of L,C, wou ld be very slight. T he 
same is true of the two series capacities C·, 
and C7 a nd their consequent effect on L,C,. 

The ci rcu it, therefore, is very stable and 
can be relied upon to de liyer oscillations of 
a steadiness riva ll ing that of the master 
oscill ator-power amp lifier system controlled 
by an osci llat ing crystal, such as is used 
at NKF. 

T he antenna used with this transmitter 
is a single wire 75 ft. h igh and is worked on 
the 3rd harmonic of 120 meters, being con
nected to a buried ground system which 
covers nea rly 14 acre . T he specia l house in 
which the transmitter is placed is entire ly 
encased in ch icken wire, which is bond ed 
and grounded at various points. 

R A D I 0 

Type 
B 

Pri ce 

$6 
The success or failure of your 
radio apparatu8 for 1925·6 season 
(the greatest in radio history) 
will depend more on the loud· 
speaker unit than any other sin· 
gle component. 

May we tell you why, also 
why our products will bring 
you all the results you are 
hoping for? 

<THE MOZA~T""GftAND CO 
~~Uf}\cru'l!N6 FINE ~ADIO APPAIlA 

c4~ 235""49 ELIZAB ETH AVE . 
NEWAJtI\ N . r . U .S .A . 



EVERY PRECISE INSTRUMENT IS A LABORATORY PRODUCT 

Announcing 
Two New Precise Instruments I 

PRICES: 
.00035 Cap. $4.00 

.0005 Cap. $4.50 

The Syncrodenser 
Like a pure straight-fine frequency condenser, 

the Syncrodenser spaces the lower wavelength 
stations evenly over the first half of the dial from 
a to 50. It does not, however, start at that point 
to crowd the higher wavelength stations together 
over the last half of the dial, from 50 to 100. 

This is because the Syncrodenser is a scientific 
combination of straight-line frequency, where it 
is vital , w ith straight-line capacity where that is 
supenor. 

T he practical manner in which the Syncrodenser 
actually separates stations over this entire broadcast 
waveband marks a new era in condenser design. 

Unus ual design and great strength permit the Syn
crodense r to be mounted·. on panel or subpanel in any 
conceivable position. • 

Made in two styles. The 750 type has extremely 
high minimum to maximum capacity ratio for use 
where a grea t frequency range is desired. The 750L 
is designed to cover the same frequency range as the 

. ' average condenser of approximate capacity using the 
same coil. 

No. 480 Super-size 
Audio Transformer 

The need for fait hful reproduction of all 
forms of broadcasting caused this Precise 
super-size audio transformer to be designed. 
It reproduces w ith absolute fidel ity the true 
richness of the original creation as broad
casted, w ith magnificent amplification. The 
core and windings are unusually large and 
designed to w ithstand great overload. Com
pactly housed to permit subpanel mounting. 

The other audio transformers in the complete 
Precise li ne are the origina l No. 285 (4)/, to 1) at 
$5. Eclipse (2 )/, to 1) at $4. Comet (3)/, to 1) 
$3.25. Push Pull No. 800-801 $11 per pair. The 
Precise Super-M'Ultiformer is four matched radio 
frequency transformers in oQe unit, $20. Precise 
Filtoformer radio frequency choke coi l and bypass 
condenser with inductance of 200 millihenries and 
.006 m.f.d. is $4.50 . 

Made in two ratios, 5 to 1 and 2lh to 1. 
Price for either ratio, $7.50. 

BRANCHES: 
105 Park Ave .• East Orange. N. J . 
53 W . Jackson Blvd .. Chicago. III. 

821 Market St •• Sao Francilco. Calif . 
454 Builder', Exchange. 

Minneapolil, MinD. 

CANADIAN DISTRIBUTORS , 
Perkim Electric, Ltd. 

Toronto, Montreal, Winnipet 

PRECISE MANUFACTURING CORPORATION 
ROCHESTER, N. Y. 

Copies of August, .1925, issue 
of "RADIO" are still available 

25c 
Per copy 

Get a copy of last month's number containing Be~t's 
Superheterodyne article. The supply is limited. 

ORDER YOUR COpy NOW! 

Pacific Bldg. "RADIO" San Francisco 

Tell them that yo u saw it in RADIO 

I 

Test Your Batteries 
Run·down batteries cause a lot 
of radio grief that you can 
avoid by using a J ewell No. 84. 

Order from Dealer 

Jewell Electrical Instrument Co. 
1650 Walnut St. , Chicago 

"Use Empire-Tronl for Perfect Radio Reception" 

EMPIRE·TRQNS 
RADIO 
TUBES 

Not an ex
periment -
lmilt to exact 
and rigid re
quirement& 
and pa.i1ing 
the most ex
haulili,v e 
ICff\i. 

Each tuhe 8 

mode l of 
perfeclion. 

~~~~~~~\ ' ~;~:~\~:i ~~~~~ 
EMPIRE-TRON 
~YPE 9i 

- -
lite bailel . 

Tested in 
Our Factory . 

Made in 
U.S .A . 

Every Tube SoM With II 1'(}.~Il;'Je Guaran tee. . 
Som e Choice Territory Still Open. 

A Superior Quality. Sold at a Price to Meet Com 
petition. But Giving Larger Profih to Dealen . 

Write for Particulars. 
Abo for Our Line of "EMPIRE" Spealters. 

AMERICAN·INTERNATIONAL 
TRADING COMPANY 

59·61 PEARL STREET. NEW YORK 

Cable Addrelll HSTANMARKS" 

"Use Empire-Tron! and Hear the Difference" 

RADIOCAST 
WEEKLY 

48 Pages of 

Programs, Photos, Humor, 

Musical Reviews, Schedules , 

Tables, Editorials. Etc. 

5c Per 'Radiocast Weekly 
Copy 433 Pacific Bldg., 

! 
I 

! 

SAN FRANCISCO 

. I 



· I 
Get One of These 
PREMIUMS FREE 
with your subscrip
tion to "Radio" 

Take your choice. Select one of the premiums 
listed in this advertisement. Send us only $2.50 
in full paythent for a full year's SUbscription to 
" RADIO" and the premium. 

Electric Soldering Iron 
A dandy 110-volt electric soldering iron 
(MARVEL) . Get this iron free with only one 
subscription to " RADIO " for one year . 

Phonograph Unit 
The Union Fabric radio phonograph unit given 
free with one subscription to " RADIO" for 
one yea r. Full price, $2.50. 

Variable Condenser 
The Kelford 21-plate lowloss variable con
denser free this month with one subscription 
to " RADIO. " 

Lefax Radio Handbook 
The seventh. edition, bound form, Lefax Radio 
Handbook, free with .only one subscription. 
Full price, $2.50. 

2000 Ohm Headphones 
~The Big Three Radio Corporation's 2000 ohm 
headphones given free this month with one 
subscription to " RADIO" for only one year. 

ORDER NOW. This Offer Will Be Withdrawn Shortly 

- - - - - - - COUPON - - - - - - -

" RADIO," Pacific Building, 
San Francisco, California. 

Here is $2.50. Send me " RADIO " for one full year and 
the following premium: 

Name . 

Address 

City and State .... 

T he Ma rwol Co nsole G ralld 

Viewed from every standpoint-quality, 
beauty or · results - every receiver in the 
MARWOL Line this year offers the great
est dollar for dollar value in radio. The Line 
includes "13 numbers-cabinet type receiv
ers, console type receivers , receivers with 
enclosed loud speakers, phonograph panels, 
knock-down sets, and loud speakers. 

MARWOL dealers and jobbers know 
from experience that MARWOL'S sound 
business policy is not merely talk but an 
actuality. MARWOL stands solidly behind 
its ironclad guarantee, price maintenance, 
and delivery agreements. 

A new factory with more than 25,000 sq uare feet 
has been added to the MARWOL Plant. There 
will be no disappo i ntments or delayed shipments 
for dealers handling MARWOL. 

Added Co·operation will be g iven MARWOL 
dealers this yea r w ith a dominating adver't i s i ng 
campaign to consumers i n The Saturday Evening 
Post, other magazines and newspapers. Generous 
trade he1ps are also free to dealers. 

Wr ite today fo r cata l og of the complet e l ine 
and full i nformation. This is YOU R big oppor~ 
tun ity! Don't miss it ! 

MARWOL RADIO CORPORATION 
546 Broadway, New York City 

Represented by 
In Californ ia : 

MARS HANK SALES CO . 
926 Insurance Exch ange B Id:; . 

Los Angeles, Calif. 

/". Or egon, W a3hing,.on , Idaho : 
C. E . GAY 

166 Lownsdale, Street 
Portland, Oregon 
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~ ----- ~ 
~ ~ 
~ BRIGHTSON TRUE B·LUE TUBES ~ 

~ ~ 

~ QUALITY ~ 
~ . Not Price Sells Them ~ 
~ ~ 
~ Those desir ing the best always co n- because of their rigid non-micro- ~ 
~ sider quality before price. Brightson phonic construction and high degree ,~ 
~ . ~ . True Blue Radio Tubes were de- of vacuum. Their special filament ~ 
~ signed to meet the needs of those material lasts two or three times ~ 
~ seeking the best in radio. longer than the standard. ,~ 

~~ No other tubes are comparable to Brightson True Blue Radio Tubes ~ 
~ True Blue Radio Tubes. You do ~ 
r not have to switch True Blue Tubes are sold with a 60-day written guar- ~ 
~ antee against defects. "The Squar-~ .\ 
~ to get the best results. They are l, 
~ est Selling Policy in Radio" permits 
~ absolutely uni.f.orm and interchange- users to return True Blue Tubes in ~ 

~ able. Every True Blue Tube is as ,~ 
~ 10 days if they don't think they are ~ 
,~ ~ good as every other True Blue h ~ 
~ T ub e. Equipped with silver contact t e best money can buy. ~ 
~ points and non-conductive bakelite . True Blue Tubes are 6 volt ?i amp. ,~ 
~ bases to a vo id elect r ical losses and storage battery tubes, made with ~ 
~ disturbing tube noises . True Blue standard base and small base. Ask ~ 
<;:t. T ub es are also the clearest toned your dealer to show them to you. ,~ 
~ ~ 
~ BRIGHTSON LABORATORIES. INC. ~ 
~ Northwest Corner Waldorf-Astoria Hotel ~ 
~ 16.WEST 34th STREET, NEW YORK, N. Y.. ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~e :nne$t ~abio ~nhe i~ the 1lI1otla lr ~ 
~ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Perfect 
Control 

from a Whisper 
to Maximum! 

The Centrala~ l\Jodulator, used 
in audio circuits in connection 
w ith any ordinary transformer 
or with the new "Thordarson 
Autoformer," will give you per
fect control of tone and volume, 
from a w hisper to maximum 
volume ! No need for inter
stage jacks, and eliminates the 
danger of transformer burn
ou ts. Has a total resistance of 
500,000 ohms, smoothly vari
able from zero . Endorsed by 
Thordarson Electric Mfg. Co. 

$2.00 at your dealer's, 
or mailed direct. 

Write for literature and 
circuits describing this and 
other Centralab patented 
controls. 

Central Radio 
Labor a tories 

14 KEEFE AVE., MILWAUKEE, WIS. 

Centialab 

The Window-pane 
lead-in Connector 

Sticks to glass 
without holes. 

On or off instantly 
$2.00Atyourdeal~r 

: AMfT' , D. S. ~J~6r~'d 
. DIINTIMItF HOLES - 1065 Tibbitts St. 

IN YOVR HOUSE ' Portland, Oregon 

Authori::ed Cockaday Coil $5.50 
Precision Autodyne Coupler $3.50 

PRECISION COIL CO., In~. . 
209 CENTRE ST.. NEW YORK CITY 

Specialists in the manufacture of all type, 
of radio coils 
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LOUD SPEAKER TESTING 
METHODS 

(C01lti 1l1ted from page 22) 

limits the tones will be inaudible. The 
currents from this vacuum tube oscillator 
are fed into the loud speaker to produce 
a single constant intensity tone whose 
frequency or pitch can be varied at will. 

CO/lt/enJer TrO'r-J'.A?I#"/ 

Yt?CVVAI rl/be asC///0'/4 ...... 

h-t!'9'vt?nCf /6'-2~a2I? CfC/~J 

current-measuring device.. Readings or 
observations are made at definite fre
quencies in order to cover the w hole pitch 
range that a loud speaker is called upon 
to cover. The results are recorded in a 
note book for a permanent record. 

From these data we plot a curve such 
as that illustrated in Fig. 4. This curve 

Fig. 3. Method Employed for Permane1lt Record. 

These tones are air pressure variations 
du~ to a corresponding frequency. They 
are referred to as sound pressure and cor
respond to the pressure variations pro
duced in speech and music. The con
denser transmitter responds to these 
changes in pressure just as it does to the 
voice and musical sounds and these pres
sures are very small, being in the neigh
borhood of one-five hundred thousandth 
of a pound. 

Ey means of elaborate tests the whole 
testing system, including the condenser 
transmitter and the amplifier, has been 
calibrated in such a way as to enable us 
to determine the sound pressure merely 
by observing the current output from the 
amplifier as measured by the sensitive 

o /~ 2000 

shows the intensity or magnitude of .the 
sound pressure given or produced hy the 
loud speaker at the various frequencies 
in w hich we are interested for both 
speech and musical sounds. The height 
of the curve at the various frequencies 
indicates the intensity with which the 
tones of these various frequencies will 
be reproduced. The average height in
dicates in a general way the efficiency 
or loudness of the loud speaker w hen 
used on radio sets. This is true be
cause the intensity of the tones as indi
cated by the sound pressure at the va
rious frequencies is related directly with 
loudness, which is a psychological effect 
or phenomenon. We thus have a means 
of telling precisely what the performance 
of a loud speaker will be on radio sig
nals, and furthermore we shall have a 
permanent record for reference 3.t any 
time. In a succeeding article we shall 
give a number of curves and show how 
these curves tell us the story of what 
the loud speaker does to the radio sig
nals. 

.3000 .5000 

F.rt?)7t/e/7c,)' J C)"c/es ,Per second' 

Fig. 4. Curve Showing f7 ariation of Sound Intensity w ith Frequency. 
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Co m m a nder MacMillan a nd the 
Bowdo i n in th e Frozen Nor th 

With MACMILLAN in the ARCTIC 
ONCE again that intrepid 

explorer, Donald MacMil
lan, has gone into the Frozen 
North. And once again-for the 
fourth time-he relied on Exide 
Batteries to serve him, without 
flinching, through the extreme 
rigors of the Polar region. 

Each item of equipment on 
such an expedition is 
chosen with utmost 
care, for life or death 
hangs in the balance. 
On previous voyages 
to the Arctic with 
MacMillan , Exide 
Batteries have been 
through shipwreck, 
blizzard and incredi

Exide-for radio sending and re
ceiving, for electric light aboard 
ship and on shore, for operating 
the sensitive scientific instru": 
ments. The three U. S. Navy 
airplanes that accompanied 
MacMillan's two vessels are 
equipped with Exide Batteries. 
Wherever radio must not fail, 

ble cold and never Exide 6-volt "A" battery 

once have failed. in one-piece case 

The same qualities that make 
Exide the choice where lives are 
at stake are built into the Exide 
Batteries that you can have 
with your own receiving set. 
Staunch and dependable, the 
Exide gives uniform current 
through a long period of dis
charge and assures the clear
est reception of which your set 
is capable. There is a type for 
every tube and a . size for every 
set , obtainable at radio dealers 
and all Exide dealers. 

THE ELECTRIC STORAGE 
BATTERY COMPANY 

Philad elphia 

In Canada, TIxide Batteries o f Canada, Limited 
15 3 Dufferin Street , Toronto 

~xibe 
RADIO BATTERIES 

FOR BETTER RADIO RECEPTION USE STORAGE BATTERIES 

On this latest ad
venture all the stor
age batteries are 

you will almost al
ways find Exide Bat
teries have been 
installed-in govern
ment and commer
cial plar.ts-on the 
giant ship Leviathan, 
on the Navy dirigible 
Shenandoah, on the 
new British airship 
R33; on every conti
nent and the seven 
seas speeding up com
munication through
ou tthe modern world. 

There are also Exide "A" batter .. 
ies for 2~volt and 4~volt tubes and 
"B" batteries, 24 and 48 volts, o f 
6000 milliampere capacity. The 
Exide line includes a most eco .. 
nomical '"B" battery rectifier. 
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HOYT METERS INSURE RELIABLE RADIO RECEPTION 

This is HOY T 
!METER T ype 17 
-Used for keep
ing just the ,pro
per voltage on 
the tube f il a
ments - a cQti
cal value in set 
operation. Case 
2 ' in. in (1iam
eter. Draws so 
lit t l e curr e nt 
that it may be 
left continuously 
in circui t. 

. . 

HOYT builds a 
complete line of 
Radio meters of 
a ll s i zes and 
types. Send for 
our book, HOYT 
ME T E RS FOR 
RADIO. 

BJURTON-ROGERS CO. 
26 Brighton Ave., Boston, Mass. 

National Distributors 

" 

Read 'em Binding Posts 
Taken Off the Market 

Our patent attorneys have advised us that Read 'em posts 
infringe on many of the broad claims in patents controlled 
by The H. H. Eby Manufacturing Company. 

Recognizing the validity of these patents, we have decided 
to immediately discontinue the manufacture and sale of 
Read 'em posts and are going out of the Binding Post busi
ness entirely. 

Our customers are referred to The H. H. Eby Manufacturing Com
pany of Philadelphia, with whom we have arranged for the comple
tion of our unfilled orders. 

We take this opportunity to thank our friends for their many 
courtesies. 

The Marshall-Gerken Co. Toledo, 0 hio 

fROST-RADIO PAN-TAB 
JACKS ARE BEST 
fOT YOUR RADIO SET 
The finest radio jacks made, for either 
panelhung assembly or usual installation. 

At your dealer's, 70c to $1.00 list. 

HERBERT H.FROST,inc. 
314-324 We •• Superior Street ChicaKO 

Profusely Hluat 'l' ated. 
'chockful' of data for the 
radio fan I 
Trouble Shootins Chart. 

Complete, New List 01 
Broadc .. ting StaIiODS. 

'log Chart 

apparatus and hundreda (If 

I~~~~~~~~-~a~nd detaiJs of newest 
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RADIO IN YACHT RACE 
(Continued f ro m page 11 ) 

ter, the IDALIA: is also equipped with a 
Telefunken spark set, tuned to 600, 706 
and 800 mete rs, for communication with 
other ships and commercial shore sta
tions. It consists of a 32 'volt spark coil 
connected to an inductively coupled 
quenched spark equipment, and is con
trolled from the same operating table 
used for the tube set. 

The equipment on the ELOISE, call 
KFVT, is not as elaborate as that of 
the IDALIA, as it consists of only one 
50 watt tube, UV 203-A with associ
ated appa ratus. T he transmitter was 
built by Heintz & Kohlmoos, of San 
Francisco, and employs the "tuned grid 
and plate" circuit as shown in Fig. 2, 
w hich resolves itself into the old rel iable 
Armstrong circuit, where the plate and 
grid are tuned to resonance w ith each 
other and are fed th rough the inter-elec
trode capacItIes when resonance is 
reached . • 

Power is taken from the plate circuit 
by coupling the antenna and plate coils 
together, the coils being shown in the 
picture at the extreme ends of the set. 
Tuning condensers are mounted below 
these inductances, and the filament and 
plate meters on the panel below the con
densers, adjacent to the rheostat and 
fil ament switch. The antenna conden
ser and ammeter are shown above the 
transmitter proper and the power panel 
and dynamotor are shown at the right, 
near the porthole. This circuit is of 
th~ coupled type and hence can be used 
ashore if desired. 

For working amateurs, the transmit
ter of the ELOISE is tuned to 40 meters, 
but a special wave of 110 meters is also 
used, as is provided for small craft when 
necessary. The short wave receivers 
used on both ships are practically iden
tical, and were built specially by Heintz 

, & K ohlmoos from a design by Mr. P. 
J. Townsend. 

The circuit is shown in Fig, 3, the 
antenna being connected to the small 
fixed coupling coil, w hich is permanent
ly adjusted with respect to the second
ary. The latter circuit is tuned with a 
shunt condenser, with fixed tickler coil 
coupled to allow the necessary feedback. 
Regeneration and oscillation are con
trolled by the variable :shunt condenser 
across the output, which is in turn con
nected to an audio frequency amplifier. 
The wavelength range normally covered 
by the receiver is from 15 to 125 meters, 
and oscillation is obtained over the en
tire range. Slow motion dials ·were used 
to permit a small variat ion of the tun
ing controls. 

The antenna system on both vessels 
is identical, consisting of a single verti
cal wire from one of the "yards" on the 
mast, to a lead-in insultator on the deck. 
The total length of the wire is 40 feet , 
and has a natural period, when grounded, 
of 50 meters. Connection is made to 



the metal sheathing of the hull, which is 
connected to the keel, deep down in the 
water, thus providing a practically per
fect ground. For operation above 80 
meters, the antenna system is loaded 
with inductance, and on wavelengths of 
40 or 20 meters, the antenna system os
cillates on one of its harmonics. Or
dinarily the antenna of each vessel is 
worked on the 2nd harmonic, which, al
though theoretically not as desirable as 
one of the odd; harmonics, gives satis
factory results. The radiation at the 
antenna lead is but a few tenths of an 
ampere, but this does not indicate the 
carrying ability of the signals emitted. 

The operator of the ELOIS E is F. 
E. Clark of San Francisco, and both he 
and Mr. Newby are keeping watch on 
the amateur wavelengths, especially on 
40 meters. During the voyage to P a
peete, both ships were in steady com
munication with various amateurs 
throughout the U. S., and the only limi
tation to the number of stations worked 
was the necessity of conserving gasoline, 
and the requirement that all hands must 
take their turn at the w heel every 24 
hours. As it will be several months be
fore the yachts return to San Fran
cisco, ample opportunity will be afforded 
many amateu rs to work these vessels, 
and the results obtained will no doubt 
be of lasti ng benefit to short wave com
munication. 

AMPERITE controls the flow of current through 
the tubes a utomatically just a s the hear t controls 
t he flow of blood throu gh the b ody. D oes away 
with hand r heostats and fil amen t meters. Elimi
nates guessing and all tube worry . Prol on gs tube 
life . L ower s set cost. Proved and adopt ed by mor e 
th a n 50 set manufa cturers. For per fec t fit a mentcon
tro1 you mu s t use AMPERITE. $1.10 everywhere. 

RADIALL COMPANY 
Dept. R.I. ,SO' Franklin Street, NewYork,N. Y. 

Write for 
FREE 

'.Jhe "SELF-ADJUSTING" Rheo.ftat 

ARE YOU A SUBSCRIBER ? 
SEND FOR TRIAL SUBSCRIPTION 

$1.00 FOR SIX MONTHS 

You Can Get 
Greater ReBex or Crystal 
Set Reception if you ulie 
lb. 

BROWNLIE 
Vernier Detector 

' 2.00 at Your D ealer or Direct 
ROLAND BROWNLIE & CO. 

%2 Saunderl St. Medford, Man . 

MUSICAL QUALITY 
DX RECEPTION, SELECTIVITY and 
NOISE ELIMINATION is improved to an 
unusual degree by the use of NEW YORK 
COIL COMPANY'S PRECISION MICA 
FIXED CONDENSERS. 

Used by the leading set manufacturers 

Our "Selector" Variable Condensers, Mounted and Un· 
mounted Audio Transformers· and B. Battery El iminator 
Condensers, are leaders. 

N ew York Coil Company 
338 Pearl Street New York City 

Pacific Coast: MARSHANK SALES COMPANY 

926 In surance Exchange Building, Los Angeles, Caljf. 

Tell them that you saw it in RADIO 

BURGESS 
RADIO BAT.TERIES 

Radio Engineer 
Extraordinary t 

Old folks can take a 
tip from the family radio 
expert, for he and his 
gang constitute the last 
word in the choice of 
receiving set parts. 

And when boys get 
together and talk Radio 
"A," "B" and "C" bat
teries there's only one 
brand that they're strong 
for- BURGESS-because 
Burgess Batteries are 
quiet, serve longer, and 
they do everything a bat
tery should do-better. 

"A.k YOUR Boy" 

BURGESS BATTERY COMPANY 
Engineer. DRY BATIERIES Manufacture .. 

FI .. LliILt • Radio - linitio •• T elepLo.e 
General SaleaOffice: Harrla Trust Bide •• Chicaco 

laboratories and Works! 

'

1tI"'1II. Madison. Wise. In Canada: 
NI ••• ra Falls and Wlnnlpe. 
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Equip your set with 

Balkite 
1{adio powerUnits 

Balkite Battery Charger 
Balkite Trickle Charger 

Balkite ((B" 
Balkite ((B" II 

the ideal radio 
power supply 

The Balkite Battery Charger 
for charging "A" batteries. The 
Balkite Trickle Charger for con
tinuous charging. Balkite "B" 
replaces "B" batteries-for sets 
of 5 tubes or less. Balkite "B" 
II -for sets of 6 tubes or more. 

FANSTEEL PRODUCTS CO., Inc. 
North Chicago, Illinois 

PACIFIC COAST DISTRIBUTORS, 
Seattl e, George H . Maire, 95 Connecticut 
St. San Francisco , A. S. Lindstrom Co., 
274 Brannan St. L os Angeles, Lombard 
J. Smith, 324 N. San Pedro St. P OTlland, 
H.A. KiUam,146}i N . 10th St. Salt La ke 
City, Jennings.McCollom Co., 407 Dooly 
Bldg. DenveT, Jack L. Hursch Co., 1641 
Stout St. 

~~ 1 · '1{adio 
BaIKltepowerUniJs 

BALKITE BATTERY CHARGER· BALKITE "B" 
BALKITE TRICKLE CHARGER · BALKITE "B" II 

~ ~ 

~ SHARPEST TUNING ........ 
",VIlen You U s e n 

LOPEZ 
Low Loss Tuner 

Priee $10.00 
At y our denIer's or sent IJOs tlHlhl. 

A. C . LOPEZ & C O. 
3 :14 Fiftll Avenue, D e llt. R - 4 

~ Ne w 'York C ity ...... 
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ULTR1I-~LfrUJL0SS 
CON DENSER 

SPECIAL CUTLASS PLA1E5 DISTRIBUTE T t-lF ~TA· 

TIONS EVENLY OV::R THf: DIAL 5 IMP:-' F I:: 5 

'TUNING CAPACIT; 0005 MFr.1 

55 .00 

PHENIX RADIO CORP .. 11 6-F E., t 25 St .. N.V. C. 

MODIFIED BEST SUPER 
(Conti1lued /r011l page 18) 

nections to one of the w indings of the 
coil, in case t his t ro uble develops. 

F or covering the entire wavelength 
band from 50 to 600 meters, three oscil
lator co ils are necessary, instructions for 
w ind ing being given in A ugust RADIO. 
They may also be purchased ready 
wound, if it is not desired to make them. 

F or the w avelengths between 50 and 
200 meters, it is often a good idea to em
ploy an outdoor antenna in place of the 
loop, as the loop would require t aps for 
the short waves, and is not particularly 
efficient w hen used in that fashion. 
H ence, a simple antenna tuned circuit 
may be mounted on the back of the cab
inet as shown in F ig. 6, and fl exible con
nect ions may be brought inside the cab
inet to the loop terminals on the bind
ing post strip. T he antenn.a coil for 50 
to 125 meters should consist of 15 turns 
of No. 22 wire wound on a 2~ in. tube, 
connected in place of the loop antenna, 
w ith a small aperiodic prima ry made up 
of 4 turns of No. 22 w ire wound over 
the secondary at 0ne end of the coil. 
For 100 to 300 meters, the antenna 
coil should be 30 turns of No. 22 wire 
on a 2~ in. tube, with a primary of 8 
turns, and for 200 to 600 meters the 
secondary should be 60 turns and the 
primary 10 turns. In using the antenna 
adapter for t he radiocast range from 200 
to 600 meters, employ a small indoor an
tenna, for the aperi odic primary is not 
sufficiently selective for use w ith a large 
outdoor antenna at these waves, and the 
loop antenna is preferable, or an ar
rangement having a tuned primary such 
as was described for the shielded model. 
When the antenna coils are in use, it 
should be noted th at condense r G,O is not 
used, as no part icular advantage is to 
be gained by regeneration and the coil 
connections w ill be too complicated fo r 
ease in mounting on the back of the cab
inet . 

A number of well made loop anten
nas a re now avail able on the market , 

l.- .3 1~ 

"~ ____________ J,~~li~; 
/.,.. I 

Fig. 7. Center Tap L oop A ntenna. 
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IONGAN) 
Build Your Set 
======with====== 

Qual i ty Parts 
For Fine 
Reception 
Choose This 
Transformer 
Audio 

H er e i s on e o f D onga n' s 

m os t p op ula r A ud io 

Transform ers. S 1 u r d y. 

perfeclly b alanced an tl 

assuring the grea test pos

sib le amplifica tion with 

pract ica lly n o d is tortion, 

this h andsome T yp e S 

Audio will ge l th e best 

perfo rm a nce from y our 

set. Suited to a ll h ook 

ups and design ed par

t icul a rl y for low wave 

r ecep tion . 

We build 35 ty pes of 
Aud io Tr a n s f o rm ers . 
Thousa nd s a rc in u se t o
d ay a s w e supply 38 set 
JHnnuf ac tur e r s wi th 
transfo rm er s. 

Voltmeter s 
That A re Accurate 

T y p e S 
H an d som e Mount in gs 

Ratio 2-1, li st $4 ; 31,4-1, 
li st $3; 6-1 , li st $3.75. 

T y p e N 
P a n e l M ountings 

N i.ck el F inish, Black 
B e~e l Clamp Mounting ' 

R an ge 0-7 Toll s, list 
S1.75; 0·50 v o lt s , li s t 
S1.75; 0-100 volt s, Ji st 
S2.00 . 

L ead ing Set l\'lanuftlclure rs arc equ ipping th eir se ts 
w ith pan el -m ount ed voltm eters fo r th ey know tha t 
effi cient Tceeption de p end s o n co rrect tube a nd B 
B a tte ry vo lta ge. B y all m eans . eq uip yo ur set wi th 
3 Dongan Voltm ete r and k eep performance u p to p ar 
all the lim e. 

Dongan build s 5 types of Vollm clers-cach one is 
accu rate ove r th e en tire ra nge uf sca le. You get 
defi n ite readings from th ese p recis ion instrum ent s. 

T yp e F- P ortabl e 

Hand som e Black F in ish 

R ange 0-7 volts, list $1.50; 0 ~5 0 
volts, Jj s t $1.50 ; 0·100 volt s , li s 
S1.75. 

Type B- A. C. Tube 
Transformer 

D esign ed (o r Cock ad ay ' s Popular R a dio A . 
C. Receiver and n ow th e s tUJHl a rd s te p · dow n 
A . C . Transforln er u sed everywhe r.!. (Dis
t inct ly not a to y tra nsform er ). Simply plug 
into your light sock et- d oes away with A 
B a Uer ies . 

A sk your d e al er or w ri te to us d irect fer d eta ils. 
M oney-ord e rs fill ed same d ay as r eceived. 

D ealers : If yo u a r en't acq u a inted with th e D ongan 
sa les pla n, a~k your j o bb er or writ e u s . 

DONGAN ELECTRIC MFG. COMPANY 
2981 Franklin S t. , D e troit , :M ichigan 

Distributors for Wes tern Co ast : 

S IE HHA ELECTHIC COMPANY 
515 Marke t S t r ee t , Sun F ran cisco, C a li f . 

443 S. San P edro S tree t , Lo s Ange les . CuIif. 
222 Hin ckley B ld g., Seattl e , ·Wash . 

HO B INSON SALES COMPAN Y 
53 Fourth S tree t. P ort land , O reson 

T ran sform ers 0/ M erit l or Fi/t.een Y ears 



A Pleasant Surprise Awaits the User of 

The A. C. H. Sharp Turner Dials 

Will improve any receiving set, 
making difficult tuning easy 

MONEY BACK GUARANTEE 
Price S-inc:h .iatL_.$2.50 Price '-inch .iae-lS,OO 
R.lul.r littinl 5/ 16 .haft 1/ 4 and 3/ 16 .... 5 •••• • xtra 

Extra Advantage of the A. C. H. 
1. Can be attached or removed from any in.tra

menlo 

2. RouSh tunins lame al any dial. 

I. Movement 10 fine that the eye cannet detect 
but the ear can. 

... Automatically locka in.lrument 10 no jar caD 
dillurb it. 

5. Djal ,round ed reduciol the body capacity to 
• minimum. 

6. Special dial 2 graduation. where ordiDarilyone. 

Mail Orders sent Prepaid in U. S. A. · 

A. C. HAYDEN COMPANY 
Brockton, Mass., U. S. A. 

Make $100 Weekly-
I Will Show You How! 

YOU can 90 it in your 
spare time-even

ings. Lay the foundation 
for a permanent, profit able 
business of your own. Give it 
all your time when you've 
proven the big opportunities 
It holds fo r you. Sell what 
the public wants-

Sell Radio In 
.Spare Time! 

Demonstrate the Ozarka in 
your own home or in vour 
prospect's home.Sa lesexper i. 
encenot necessary-we teach 
you! Ozarka instrum e nts 
priced right, with sales h elps, 

J. Matheson B ell national and local advertis-
Pres .. Ozarkalnc. _ ing, make your selling easy. 

12 Selling Lessons FREE! 
The O~arka plan of sell ing radio is entirely differ· 
ent. M ost p ractIcal-easIer to explain. S ales are 
made Quicker a nd easier. Knowledge of r adio n ot 
neccssary:-we t each you every de tail without charge ! Our 
success wlth 0,100 men proves the merit of ourtcaching. 

3,100 Men Are Doing It! 
T he Ozarkaorgnmzatlon t oday consist s of 3 100 m en In teTri~ 
~ory not ".ow <;!ove rcd the right man is wan'ted. $100 weekly 
1n spare time I S not unusual. Many Ozarka men nre m aking 
far more- some have been with us for three years. 

FREE Book Tells How-
W rite m~ personallt- t ell me about yourself. and I'll sce 

~I~~~tc~l. 64 tJ~;:eb~erit?oz~~~ ;l~~gf ~~~~sc~e:n\~~U T'd t~~ 
sure of my personal a t tention, attach coupon below. to 
-your letter . J. Matheso n Be ll , Pres. 

D~ "a2A,,[(1\ IN~DRPD~S\lL~ 
,l~~ ~~I~ ~~~.!:!. _ ,! ~ __ Q!£a!.0.1.I.!!J!!.o!.! - i 
: Gentlemen: 9-25-1Z0L I 

I I am greatly interested in the FREE BOOK "1'he I 
I Ozarka P lan" where by 1 can sell your r adio instruments. I 
I I 
I Name ..................... .. .... ... ..... ... .. ....... ... ............ ..... .............. I 

: Add ,·css .... .. . .. ........ ... .. ......... .............. .. City.... ..... ... ...... ..... : 

t • ~o~r::y~ . .:.:::.:.:..:.:: . .:.:::.:.:.::: .. ;.::::.;.:.:.. .. .:.:::.:..: .~~::. :.:..:.:.:...~. :.:..: .:.:.. .. :.:::::.J 

and most of them are equipped w ith a 
center t ap. The purpose of the center 
tap is to provide ·a means fo r reducing 
t he resistance of the loop, by the use of 
capacit ive feedback from the frequency 
changer tube. E nergy from the plate 
circuit of the frequency changer is fed 
through the vari able condenser C ,O to 
one side of the loop, which is divided in
to two sections by the center tap. The 
feedback reduces the high frequency re
sistance of the loop pract ically to ze ro 
w hen adj usted properly, and enables re
ception over much g reater distances than 
would otherwise be possible. Those 
w ishing to construct their own loop w ill 
find the dimensions shown in Fig. 7 use
ful , the loop being wound w ith 12 turns 
of N o. 18 single fixture wire, or other 
stranded wire of equivalent size, the 
total amount required being about 105 
feet , including fl exible leads. The cen
ter t ap should be t aken off at the end 
of the 6th turn , at the bottom of the 
loop. 

If t he receiver is to be used for ama
teur C. W. reception on the shorter 
waves, a separ tI·te beating oscillator 
should be mounted adj acent to the set 
and operated from the same A and B 
batteries. T his oscillator should be ar
ranged to work at approximately the 
same frequency as that used for the in
termediate frequency amplifier, and 
should have an adjustable range at least 
3000 cycles above and below the critical 
frequency, so that an audible beat note 
can be pj·oduced. In order to prevent 
too much of the beating oscillator en
ergy from entering the in termed iate cir
cuit, a by-pass condenser of 2 mfd. 
should be shunted across the B battery 
terminals at the beating oscillator, and 
another condenser of like value should 
be bridged across the fil ament leads at 
the same poi nt. 

• = " a n e w a -Tube 
fo'e t with all 
th e pow e r a nd 
non e of the 
g ri c f of the 
S up e r s " - so 
WI' 0 t e H e nry 
M. N ee ly. E el -

1 ___ ----- it or of Radio 
in th e Home , 
P hil adelp hia . . 

How to Build 
the SUPER-FIVE 

vVrite t oday for t he QUADRAFORMER 
BOOK. It w ill b rin g you a n ew r ad io 
exper ience. P r ofu se ly illu strated with 
photographs, draw ings. It takes you 
s tep -by-step t hroug h t he mak ing of th e 
SU PER-FIVE, a n ex ceptional 5-Tu be 
R ece iver d evelop ed by engin ee rs o f the 
G c·arh a rt-Schl u e ter R a d i 0 Co r poration . 

Inclose 2Sc and you'll have it by return mail. 

Gearhart-Schlueter Radio Corp'n. 
710 Voorman St., Fresno, California 

TeU them t h at you saw it in RADI O 

I'akes the mystery 
out of Radio 
JUST OUT-514 PAGES 

Compiled by 
HARRY F. DART, E.E. 

Formerly with the Western 
Eleclric Co., and U. S. Army 
Instruclor of Radio. 

Technically edited by 
F. H. Doane 

No MORE need you turn 
from b ook to book , 

hoping to fin d what you 
wan t. I t is a ll h ere, in 
5 14 p ages crammed full 
of ever y possible r adio de· 
tail. W r itten in plain 

"~~;""";;""",,==;3 la n g uage, by engineers for 
laymen . 100.000 sold. 

IT EXPLAINS : Electrical terms and circuib, antenn .. , 
batteries, generators and motors , electron ( vacuum ) tubes , 
many receiving hook-ups, radio and audio frequ ency am
pli6cation, broadcast and commercial transmitters and 
receivers, super-regeneration, codes, etc. 

Send $1 toda, and get this 514.page 1. c. S. Radio 
Handbook-lh~ bi,ged valae in radio today. r------------------, I I nternational Correspondence Schools I 

I Box 8260·0 , Scranton. Penna. 

I 
I enclo:;e One Dolla r. P lease send mc-post-paid- I 
the 5 14-page 1. C. S. Rad iO Handbook. It is I 

I ~!~(~~;;tou~~ sthb~O~ Iwiln~ i ~otfi~~ t i d;l:s s~~~fte~~J ~~i\~ I 
I rerund my money. I 
I I 
I Nama.. I 
I I 
I Address 
I Ch eck 11 CTC 0 and 611 ci(}86 $ 1 !1 0 1/ you wI8h th e I 

L ____ ~:~~~~~~:~ ____ J 

BINDING POSTS 

Standard Equipment On 
150 Manufacturers' Sets 

U nvarying, bu ilt -in s u p e ri o r it y made th em select 
EBY p osts. T h ey a r e your logical cho ice. too. 
F urn ish ed ei th er pl a in or engr aved in twenty-five 
d iffer ent m ark in gs and th e base of every pos t is 
clearl y m arked E BY. 

The Tops Don't Come Off 

lSc-At All Dealers-lSc 
The H. H. EBY MFG.-CO., Phila., Pa. 

Electric 
Soldering 

IRON---

FRF,E 
Subscribe to "RADIO' for one year 
-$2.50-and get a 1 O-volt MAR
VEL Soldering Iron FlEE 

"RADIO," San Francisco 
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Nocturne 
Miracle of pcience-this 
flight of music through 
the air! In to your home 
it comes, from hundreds 
of miles away. It speaks 
a universal language, 
straight to your heart. 
And not less a miracle 
is that magic building up 
of tonal power - still 
preserving every mood of 
the artist - until the 
room is filled. This is the 
supreme achievement of 
Rauland-Lyric. 

R aula nd· Lyric is a la boratory
grade audio tra n sformer de
sig n ed especially for musi c 
love r s. The price is nine dollars. 
D escriptive circular with am
plification curve will be mailed 
on request. All-Am erica n 
Radio C orporation, 4201 Bel
mont Ave., C hicago. 
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TRANSFORMER 

The Choice of Noted Music Critics 

Cut out leakage 
and bring in 

distance! 
Get the most out of your set! 
Change to insulators that prevent 
energy leaks! PYREX is the ideal 
insulating m a terial. Diamond 
hard, water-proof, self-cleani ng, 
PYREX Antenna Insulators elim
inate losses of wave energy. They 
cost so little and they are so easy 
to attach that it certainly is worth
while to change to PYREX. 45c 
each at good dealers. 

PYREX Insulators are used 
by the United SUites Govern· 
ment for the most exacting 
service. 

Industrial and Equipment Division 

CORNING GLASS WORKS 
CORNING, NEW YORK 

World's Largest Makers of Technical 
Glassware 

I-:===B. M. S. PLU 
T HE new B. M. S. PLUG is absolutely shock. 

proof. The l ips are h eld and released auto
matically, the tips being totally concea led when 
insert ed. Mould ed of bakelite in a beautiful 
keystone design: 

Brooklyn Metal Stamping Corp. 
718 Atlantic Avenue, Brooklyn, N. Y. 

Western R epresentative: 

F. L. Tomlinson & Co. 
443 So. San P edro Stree t, Los Anseles, Cali f. 

152 Security Bui lding, Por tland, Oregon 
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TRANSMITTER TUNING 
(Continued from page 32) 

find a point where oscillation is stopped 
within the receiver. This stopping point 
ought to be fairly sharp, unless the trans
mitter and receiver are toO' close to each 
other. Once the dead-spot is located 
it ought to be sharp enough so that the 
starting and stopping points are within 
a scale division on the series condenser 
dial. If this is not true the receiver and 
transmitter must be separated farther 
from each other and one of the coupling 
methods of Fig. 2 used if necessary, to 
get the proper adj ustments. . 

After the above adjustments have 
been completed, the two transmitting 
circuits, primary and secondary, should 
then be in tune with each other, this be
cause they were adj usted to the same 
tune on the receiving set. The only 
thing remaining to be done is to couple 
the transmitting helices together and 
start the set going. • 

Listen on the receiver as the key is 
worked and go through the alphabet 
once or twice to see if any break in the 
note of the transmitter can be noticed 
on any of the let ters. Make certain 
that the break is not due to your receiver 
tube being overloaded, by inserting 'an 
extra low resistance grid-leak tem
porarily. After making sure that such 
a change in the note can not be due to 
the receiver yo u are ready to go ahead. 
If the note break occurs anyhow, then 
the coupling between the primary and 
secondary of the transmitter is too close 
and the separation between the two he
li ces should be increased. Loosening of 
the coupling should be continued until 
the note is definitely constant and no 
change or "missing" is noticed on any 
of the letters of the alphabet. It is bet
ter to have plen ty of coupling and be 
certain than to have tight coupling and 

. be uncertain of a smoothly operating 
transmitting set. A coupling of less 
than 1 Yz or 2 in. between the coils 
should be avoided, for to have closer 
coupling wi ll very likely mean that only 
parts of the characters sent will get 
on the air, because the transmitter will 
be "missing fire ." That will result in 
your signals being unreadable although 

. everything is apparently O.K., and 
thus it w ill be impossible to raise a soul. 

The one remaining adjustment is the 
tuning of the antenna circu it w ith in
ductance and series condenser until the 
antenna ammeter reads maximum. 

If the transmitter is a five watter, or 
of similar low power output, ' the ideal 
ammeter to use is one of agile needle 
and nearly full scale deAection, with 
the current obtained, because often the 
meter used 'does not deAect sufficiently 
nor move rapidly enough. A good a~
meter for a low-power set is one with a 
Yz ampere full-scale reading. It can be 
of the hot-wire type although they are 
supposed to hold their accuracy more by 
I uck than attention. We have long got-



ten past the delusion that we need ac
c·urate readings of antenna current, and 
we only require something that will indi
cate the fact that we are getting anten
na current, so that resonance can be 
found by the maximum indication. V al
ues of current mean little regarding the 
actual power the transmitter w ill radi
ate and probably we w ill have meters 
some day w ith arbitrarily divided scales, 
with no attempt at accuracy so far as 
current readings are concerned. Our an
tenna meters will be rated instead as 
I)eing capable of carrying so many am
peres and from that we w ill know which 
one to purchase for a given transmitter. 
Furthermo re, since accuracy is unimpor
tant, w hen the meter won ' t st and the 
lead but runs off the scale, a hand y 
length of w ire can be used to shunt it, 
and hold it down. 

If a d.c. milli ameter is available, it 
can be used to tune the transmitter in
stead of employihg·the antenna ammeter. 
Follow the directions previously given 
for tuning the primary transmitt ing cir
cuit to the desired wave, using the re
ceiver. T hen tune the antenna circuit 
and when it comes to resonance w ith the 
primary the plate milliameter w ill j ump 
eit her up or down, the direction depend
ing upon the way in w hich the· set is. ad
justed. T hat it j l)mps at all is suf
ficient indication of resonance. 

T he shu nt condenser in the primary 
t ransmitting circuit is not mandatory, 
It is merely a convenience for it simpli 
fi es tuning adj ustments. If the pri
mary inductance alone is too small to 
reach the wavelength desired a condens
er so connected across all or part of it 
often solves the difficulty. If the pri
mary helix is large enough it will tune 
to the wave desi red just as effectively 
alone. If the helix is too large , the wave 
"" ill be over-reached and the unused por
tion w ill very likely absorb otherw ise 
useful energy. If there is necessarily an 
unused portion of one or both of the 
transmitting helites that is as great as 
the used portion it is best to play safe 
and amputate it. 

If the transmitting tube overheats, 
. movement of the inductance centertap 
toward the grid end of the primary, 
w hich increases the number of turns in
cluded by the plate circuit, will result 
in a reduction of the power going into 
the tube and will help, therefore, to keep 
it cool. Movement of the centertap to
ward the plate end will decrease the 
number of plate turns and increase the 
input to the tube. If the tube is run
ning too cool and could in your opinion, 
stand a greater amount of heating, it is 
only necessary to move the centertap 
plateward to increase the input to it and 
therefore the heating. This is partly 
limited by the plate-voltage. If it is 
very low it may be impossible to make 
the tube heat although poor adjustment , 
such as movement of the centertap to the 
inductance excessively in either direc· 
tion, will stop oscillation. 

-~~ ... ~.~. ,-
Y our d ealer sells M agnatrons 
in th e ty p e 201·A, 199 and 

199 large base. 

"A Good Tube $2.50 
all ty p e" 

for a Good Set" 

A GLASS, a base and some hunks of wire--
Kipling would have said about vacuum tubes. 

And so they a re. But what a difference the 
method of assembly and manufacture makes ! 
MAGNATRONS are built with the precision of 
a fi ne watch, and tested just as carefully before 
they leave the factory. You· can always count on 
MAGNATRONS to get the most and the best 
out of your set. 

Conne~ey E,Jectric Laboratories, 

It is sig nificant that the 
Amplion is standard on 
the finest sets buil t in 

~~~~:. S~vit~e~la;hua~d 
other countries as well 
as on an increasing num
ber of the hig hest type 
American sets. 

c.4gainst any other 
loud speakers 

liS 

An adjusfment at t he 
rear of every Ampl ion 
unit permits "tuning" it 
to t he individual char
acteristics of each set. 
Alfred Graham & Co .. 
London, Eng land - pat
n.ntees of t he Amplion. 

test it for "selectivity!" 
Hear the Amplion in com parison: let your ears tell you w hy this cre-

AMP~IO~ 
f:~~ts~e!t~:sc~:~so~~~na~~r~h~~~gO~~~~tth:k~~~I~~ 
Not only is The Amplion supreme f or clarity. realis
tic tone and long distallce volume . It a lso has' 'selec
t iv ity"-the abili ty to separate distinclh' the di ffere nt 

. i)M instruments in an orchestra . or the v arious voices in 
'lheworldsStandard a quartet. ins tead of jumbling them together. Inter-

r:. d C' k esting Amplion literature will ex plain why. Write 
J.!!U Jpea e1' f or it and dealer's name, 

THE AMPLION CORPORATION OF AMERICA 
ExecIltiYe Offices: Suite A,2S0 Madison /lye., New York City _ 

1r;;;;;;;11~Ca~n~ad~ian~~Distributors: Bwmdept of Canada, Ltd., Toronto 

Send $1.00 for a trial subscription to "RADIO" for 6 months .. .... 

l!xi~e 
RADIO BATTERIES 
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U nconditionally Guaranteed 

O NE reason that l ea din g builders of fin e 
sets use more Thordarsons than all 

competitive tra nsfoq ners co mbin ed is be· 
cause Thorda rson s run absolutely uniform ; 
always " match up" p erfectly; always amplify 
evenly. 

And wh y sh ould n't (h ey ? Are n ' t th ey made a n d WI · 

conditionally gli arattt. ec(l by th e world' s o ld est and la rg 
es t excl usive t r illl s f orm e r m a k ers- tr a nsform er S (l ecill t j s t~ 
fo r 30 years . 

For Ihe fi n est. ;'lInplifi cation to b e h ad a t a ny cost . fo llow 
th e le ad o f th e l eaders- build or repl.ace with 1'h o rd <.l r-

TYPES AN D P RICES! 

Audio FrC(IUcfl C'Y : 2-1, $5; 31,6-1. St1.; 6-1 , 54.50 . Powl!r 
A mplify ing. p er pair, S13 . ]nLc rs l ag e P ow er A mpl if y ing , 
each S8. A Uloform cr A ll Frcflu cn cy A m p li fie rs, each 55. 
Writ e for la l es t h ook-up b ull c til :s- fre e . D eale rs e ve ry 
wh e re. 

Sub·Panel Mountin g T ype Thorda rsons 
Now On Sale. 

They p e rmi t a n e a t er assem b ly , the sh orte ning o f 
l eads a nd th e con cea ling of wiring- a s in factory 
buil l se ls . Sam e ra tios- sam e pr ices- a s s t a nd ard 
type Tho r-darso ll s . If dea ler ca nn ot su p p ly. ord er 
f r om u s . 

THORDARSON ELECTRIC MANUFACTURING CO. 
. Transformer specIalists Since 1895 

WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 
Chicago, U.S.A. 

D Undnad _ eres ,IVIle 
RADIO RECEIVING"" :F.~ 

Combines Tone Quality and Selectiv ity With Distance. 
Price $165 Without A ccessories. 

ANDREWS RADIO CO., Tribuue Tower, Chicago. 
P . L. TOMLINSON CO .• Lo. Angele. and San Franci.co ROBINSON SALES OO~ Seattle 

ARE YOU A SUBSCRIBER? MARWOL 

74 

Send for Trial Subscription 

$1.00 for Six Months 

Five-Tube Radio R eceiver Offen the Greatest 
DoUar for Dollar Value in Radio. 

MARWOL RADIO CORPORATION 
R eprelented by 

MARSHANK SALES CO. 
)26 Insurance Exchange Bldg. Lo. Angeles, Calif. 
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AUDIO FREQUENCY 
( Continued fro m page 19 ) 

sible to have 100 times the present 
pr imary impedance w ith the present num
ber of turns. T he freq uency charac
teristic would therefore be almost per
fect except as affected by w inding ca
pacities, or we might obtain 100 times 
the present voltage ratio with the pres
ent primary impedance by reducing the 
number of primary turns to l / lOOth of 
the present value. Better still , the num
ber of turns on both primary and sec
ondary could be so chosen that one stage 
of amplification would not only do the 
wo rk of two present day stages but do a 
better job of it as welL 

Going back to present day transform
ers, there a re at present some ve ry good 
ones on the market along w ith many al
most wo rthless ones. F or those w ho 
purchase transfo rmers in the future, the 
data given in this series. w ill be of as
sistance. For those already in possession 
of poor t ransfo rmers but w ho wish to 
improve their sets, three avenues are 
open. T hey may purchase improved 
t ransformers ; re-arrange the circuit 
using the poor transformers as choke 
coils in an impedance coupled amplifier; 
or they m ay co rrect to some degree the 
resonant humps by means of shunt re
sist ances and the rising frequency char
acteristic by means of second ary series 
resistances, as already described. If the 
extra vacuum tubes and battery d rain 
are no obj ect , then resistance coupled 
amplifie rs are available, and the old 
transformers can be j un ked . 

MANY of our readers have ex
pressed in terest in the methods 

of testing t he various t ransformers 
and other coupling devices, and w hile 
detailed di recti ons cannot be give n here, 
a description of the apparatus and meth-

, ods employed w ill serve to show the care 
necessary to obtain reliable measurements 
even at audio frequencies. In undertak
ing the problem of measuring audio 
freq uency amplification, great care was 
taken to design t he measuring equipment 
so that no erro rs localized in the equ ip
ment would be introduced, and yet the 
apparatus would be rapidly adjusted and 
fl exible, permitting the measurement of 
amplification under all t.he conditions of 
actual operation. 

The two equipments used consisted of 
a vacuum tube oscillator having a range 
of 90 to 5000 cycles, w ith an output con
trol w hich would not affect the fre
quency of the oscill ator and g iving an 
output relatively free from harmonics, 
and a gain set. T he latter consists essen
tially of a switching device by means of 
w hich the apparatus to be measured may 
be cu t in or out of the circuit , a vacuum 
tube amplifier , and a vacuum tube volt
meter , or detector , sometimes called a 
M oullin Voltmeter. 

The circui t used is shown in F ig. 1, 
the output of t he oscillator being con-



nected to the calibrating potentiometer 
Pc, so that voltages appearing between 
terminals 2 and 3 of Pc are applied to 
the double measuring potentiometer Pm. 
This potentiometer consists of a high re
sistance section 1-3 (1800 ohms) and a 
low resistance section 3-5 (400 ohms), 
each wou nd uniformly and similarly 
with relat ively few turns of high re
sistance w ire, with a sliding contact. 
The 3 pole double throw key K , serves 
to switch the circuit from the calibrat
ing to the measuring condition. When 
thrown to the right it connects the total 
drop across PM to the g rid circuit of 
the 1st amplifier-dectector tube A. At 
the same time it connects the grid of t he 
tube T under test direct to its own C 
battery to keep its plate current nor
mal and to prevent any disturbance 
through this tube and the coupling cir
cuit under test connected as shown. 
When thrown to the left K, connects 
the drop acrbss the portion of 
PM selected by K 2 and the sliding 
contacts, into the grid circuit of 
the tube und er test. It also connects the 
output of the coupling dev ice to the grid 
circuit of the first amplifier detector tube 
A. Th us when the switch is th Tow n 
to the ri ght the total vol tage across P~I 
reaches tube A direct and when thrown 
to the left some definite fraction of this 
voltage is applied to tube A after fi rst 
being ampl ified in the tube and coupling 
device w hose amplification-frequency 
characteristic we wish to determin e. The 
second tube D of the amplifier-detector 
is made a rectifier by the use of a large 
negati ve C potential. A milli ammeter 
M, having a range of 0-1.5 milliamperes, 
in the rectifier plate circuit then indicates 
the relative amounts of A . C. voltage ap
plied to its grid. 

The testing method is then as follows : 
The coupling dev ice to be tested is con
nected in the ci rcuit. as indicated and af
ter adjusting the potentials of the bat
teries B , and C l and the filament cur
rent of the test va~uum tube to the de
sired values, K, is thrown to · the right 
and Pc is adj usted until a convenient 
scale reading on the milliammeter A1 is 
obtained. K , is then operated to the left 
and PM is adjusted until the same read
ing is again obtained on M. Since a 
single frequency sine wave current is 
used, the equality of the readings on M 
means equal input voltages on tube A. 
That is, the total vol 1ge across PM is 
equal to the voltage across a fraction of 
PM multiplied by the amplification 
through the test circuit. Since the grid 
currents drawn are zero or negligibl e 
while PM is of low resistance, the rat io 
of the total voltage to the fractio n se
lected is the ratio of the total resistance 
of PM to the res istance between the slid
ing contact and terminal 5. M aking use 
of this fact, a scale of ratios was laid 
off under each potentiometer pointer by 
adj usting to the appropriate resistances. 

What ls Quality in Radio Reception? 
Answer: Absence of the Sense of Transmission 
When you feel as if the sin ger is heside you; when it seems as if the orch estra is 
playing in the sam e room with you; when you hear programs with a natural volume; 
when the deep, low to nes a nd the hi gh.pitched notes come in with the same clarity as 
the middle r egister- in short, when you do not sense the fa ct that the program is 
b eing transmilled, the n you are getting QUALITY in radio r eception. Samson Radio 
Parts help yo u realize the true m eaning of Quality in Radio R eception. 

rot_~ 
~c.,!v 

Samson Radio Frequency Choke 
Coil: Clorifi es r ecep tion ; ba lances 

circuits of th e lI eutrodyn e type; 

keeps radio fr equency currents out 

of audio sid e of th e set. Price, 

$1.50. 

Samson. H . W. Audio 1'ralujorm cr : 

" Th e Standa rd for Comparison." 

Only transformer with Helical 

Wound Coils faithfull y r eproduc· 

ing s inging, sp en.king and th e play

ing of musical instruments. Proyed 

by sc ientific and practicn l tes ts to 

b e un cqulIlled for audio fr equency 

amplification . Ratios: 3 to 1 and 

6 to 1. P r ice, $5.00 . 

Samson Neutrali:ing Condenser.

Neu tralizes any tube ill a few 

moment s; minimum capacity, 

.000025 ; maximum capaci ty, .000285 

mfd . 

Samson 
Radio Products 

The Sta1ldard for Comparison. 

In addition to the ahove are Double Rotor Coupler, 87.50; Samson Long Wave 
Frequency Transform ers for buildin g the Colton Super, 4.50; Sa mso n T·C Assembly, 
S65.00, and the Samso n-Transcript Kit, $14.75. Send for Data Sheet ] 5. All Samson 
Radio Parts are guaranteed. 

SAMSON E·LECTRIC CO. 
Marmfactltrers Since 1882 

CANTON, MASS. 

Western Sai,es R epresentat ives : A. S. L indstrom Co., 274 Brann an St., San F r ancisco, Calif.; 324 Nor th San 
J>edro St., Los Angeles . Calif. ; 146% Nort h Tenth St., Portland , Oregon; 95 Connect icut Sl., . Seattle , 'Vash. ; 
407 Dooly Bld g. , Salt Lak e City, U t ah . 

HEATH 
RADIANT COl'DBNIDI 

,"0,. ~I.Q1 RaJi. RUIptlon 
D"TII B.A.DIO .ucD IILJ:CTBIC liP/;. (10., 

101 FIr,I Slrool, No.a", N. J. 

'-~-Ai]]-----'I 
Na-ald DeLuxe Sockets are the only 
ones with these 3 exclusive features
lowest loss, lowes t capacity and posi
tive side-scra pin g contact. Send for 
booklet and labor a tory test. Alden ~lfg. 
Co., DCllt. G-1, Sllrill!;'fielcl, l\Iass. 
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Get a 
Phonograph Unit 

FREE 
With only one SUbscription to 
" RADIO" for one year-$2.50. 
Unit is made by The Union 
Fabric Company. 

SUBSCRIBE NOW 

"RADIO" 
Pacific Building , San Francisco 
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SUPER -HET KIT 
$ 93.57 

Bui ld the new Best-circuit sup er! K it con sist
ing of every unit specifi ed by G. j\,r. Best on 
Page 11 of August "RADIO" (except our own 
make osci ll ator coi ls), together with drilled and 
eng raved panel , all necessary screws , bus- wi re, 
sheet aluminum, bakeli te shelving and brackets. 
and tw o Lyric alldio trall s formcrs .. . ... ... . $ 93.5 7 
Assembled, wired and crated ______ __ ___ _____ __ 140,00 

Kit, as above, but with two Tho rd arson ar A ll -
American audio transformerL __ ____ __ _______ _ $ 85,57 
Assembled, ' w ired and crated __ ___ __________ __ _ 131.50 

A ll units comprising this kit in stock and may be 
ordered sepa rate ly at standard li st prices, post-
paid, Oscill ator cails, complete seL __ __ __ __ __ $2,50 
Drilled and engra ved paneL ___ __ ______ ______ ____ _ 4,95 

(One-fourth cash with order. No who le
sale discounts, except on oscill ator-coil s, 
panels, shel ving and brackets ,) 

~ . 
SUPER-HET CABINET, $ 14,50- Far above 
rece iver, best solid mahoga ny , hand pol ished, 
la rge bottom battery compartment. 

MATCHED T UBES- Precisian-matched Cun
ning ham Or Radiotron tubes for sup ers and all 
sets, each, pastpaid ___________ ______ ___ ____ __ ____ __ ______ $ 3_0 0 

MATHISON-GLORIA TUBES - Matched, 
guaranteed, a sup erior produ ct, each, postpaid , 
(201 -A and 199 ) ______________________________________ $2 .00 

BAKELITE PANELS 
and ENGRAVING 

F inest bakelite, black or mahogany, cut into 
panels of any size, to orde r. Price: VB in. th ick, 
1 Yz cents per square inch; 3/16 in. th ick, 
2 1/3 cents per sq uare inch; Y4 in. thick, 3 
cents pe r square inch. 

(To get cost of panel, multiply width 
an d length multip ly this answer by price 
per squa re inch ; thus a 3/16 in . panel 
7 X 20= 140 sq. in. X 2 1/ 3=$3.26.) 

DRILLING-Hales up to ¥s in ., each 8 cents ; 
¥s in. to 1 in. , each 16 cents; 1 in. to 4 in., 
each 50 cents. Pape r drilling pattern must be 
furnished. 

ENGRAVING-Superfine work on cost ly im
ported m achin es , per letter , 5 cents; arrows and 
dial-markers, each 6 cents . 

Attractive wholesale discounts to set
bu ilders on panels , drilling and engravin g . 

B-BATTERIES - Eveready standard 45 -v ult, 
llpright or fl at, postpaid, ea"h ___ . ____ __ ____ __ __ __ $ 3. 75 

FREE TUBES! 2 01-A and 199-Ta intro
duce the new M ath ison-Gloria tube, we will 
send one f ree w ith each ord er for two E ver
read y B-Batteries at $3. : 5 each, postpaid. 

DIAMOND-WEAVE COILS- Compl ete set, 
Browning-D rake type, $ 6.25 ; Roberts. $ 6,75 ; 
doubl e ·wound Il c litrod ync, tuned freq uency and 
refl ex, each __ . ___ ._. __ _ . __ ' _____ ... _.$ 1.25 

( Discounts to bu i l d~rs . ) 

Radio Owners' Service Co., 660 Twelfth Street, Oakland, California 
We sell engraving machill es, $525.00 and up 
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WAVEMETERS 
(Continued from page 28) 

course this particular curve w ill be of 
no use whatsoever on any other wave
meter. 

There are other ways 'in which the 
wavemeter may be calibrated ; one of 
which is to compare it w ith another 
wavemeter w hich has already been cali
brated. A receiver is set to a given wave 
by the calibrated meter, the calibrated 

Fig. 5. Typical Calibrat io n Cll rve of 
Wavellleter. 

meter is taken away, the new meter is 
tuned to the receiver, and the sett ing 
read; so on until enough points are had 
with w hich to draw the curve. 

WWV, the station of the Bureau of 
Standards, sends out standard wave
lengths twice a month, on definite 
schedules. One wave band is covered at 
some ten points, at each schedule, the 
procedure being that one wavelength is 
sent for about ten minutes, then another 
after a few minutes intermission, and so 
on till the band is covered, the schedule 
las ting about two hours and a half. The 
transmissions and announcements are 
made by telegraph. 

Another of the several advantages of 
the heterodyne wavemeter is that it can 

I be used to measure wavelengths other 
than those for which it was calibrated. 

, Any vacuum tube oscillator-which in
cludes transmitters, regenerative sets, 
and the heterodyne wavemeter-sends 
out what are known as Harmonics. These 
are waves whose lengths are 1/2, 1/3, 
1/ 4, etc., that of the main wave, and 
which are known as the 2nd, 3rd, 4th, 
etc., harmonics. They are usually weak 
compared to the main wave, but may be 
used in measurements. Suppose a re
generative receiver to be oscillating at 
250 meters. The beat note with the 
heterodyne wavemeter can be obtained at 
250 meters ; and if the wavemeter be 
turned up to 500 meters, another fainter 
beat will be heard. This is the 2nd 
harmonic of the meter beating w ith the 
receiver. Using, this method, the range 
of the wavemeter can be extended to sev
eral times that which shows on the dial. 



PRouToFOOl 
100 to 1 

VERNIER DIAL 
At las t, a 100 to I, 4 in. genuine ba k elite vern ier 

dial that IlHllchcs up with all s tandard dia ls 011 th e 

marke t. E nti re mechanism fitted into a small metal 

case in th e knob. No thing complicated abou t it , but 

cXII'cmcly fine r eadillgs ca n he obtailled. 

The Proudfoot 100 to 1 Vernier Dial fits a U con

densers-b oth screw and locknut mounting . Jypcs. 

Easily attach ed. See one at your deal. 

er's. If h e can not su pply yo u , write us. 

Complet e 
$3.00 

rROUDFOOI 
Straight Line 
Wave Length 

Low Loss 
Condenser 

Theor etically and prac
tically p e rf ec t. Most 

compact unit huilt. Write U ' for comple te l iter a 
ture . F our capaci ti es. At your dea ler's. 

Cruver Manufacturing Co. 
2456 W. Jack son .. Blvd. Chicago, Ill. 

Western Distributor : 

DON E. CAMPBEt.L 
1216 Hearst B ldg., San Francisco, Calif. 

" THE TUBE WITH A SENSIBLE GUARANTEE 

cJJll for 1/0U 
SAY Supertron to your 

dealer and watch him 
smile-riotice how different 
he will serve you. So confi
dent. He will make sure 
that the number on t he tube 
corresponds w ith the number 
on the guarantee ce rtificate . 
- - - Ah! If he does not 
smile-If he is not confident, 
or says " try this, it's just as 
good," then you must insist 
on Supertron-your dealer is 
obligated to you in considera
tion of your patronage. 

Distributors : 

F ireside Radio Set Co .................... Chicago 
Yahr & Lange D rull' Co ........... Milwaukee 
T h e Roycraft Co.. . .. M inneapolis 
Sorenson Lamp Co . .......... ........ . D es Moines 
Hippee-States Auto Sup ........... De.'i Alo;n es 
Orr Bros. . ................. Cedar Rapids 
Radio D ealers S up. Co ......... So" Francisco 
Western Light and Fix. Co ..... Los Angeles 
F ranklin Elec. S up . Co ......... Philadelphia 
K eyston e Radio Dist . Co ....... Phil.adeiphia 
AlIenl.own Radio D ist. Co ......... A llen tolOn 
Goodlin A uto Su p. Co ............ South Bend 
Fort Wctyne Ir01l Store ............. Ft. Wayne 
Swan son Electr ic Co ............. ..... Evansvjlle 
.""1. Baker & SOli .... . ..Syracuse 
"1. H. Joh nson Electr ic Co ....... . ...... Utica 
H insdill E l.ectr ic Co. ....... . ..... ..... Troy 
A m eriCaTl Phonograph Co .... . .. .. Albany 
Rosen Talking Machine Co ... .... ...... B05ton 
Balt. Hub Wheel & M fg. Co .... Balt imore 
Cycle A uto Supply Co. . ..... BuOalo 
R . D . Taylor Co. .... . ..... ....... 8u8alo 
Hamburg B ros. . ............... .. .. Pitt5burg 
Reynolds Radio Co...... . ............. Denver 
Burr Fowler .... . .............. ... Syracuse 
Ed. J . Goet;;; Co. . ..... Cincinnat i 

E lgin Radio Corp .................................. Elgin 

Ge1luine 5upertrons are serial numbered for your protection 

Pacific Coast 
GLOBE COM. co., 

905 Miss ion St. , 

San Francisco, Calif . 

AT ALL GOOD DEALERS 

SUPERTRON MFG. CO. 
222·228 Washington Street 

Hoboken, N. J. 
Export Divis ion: 220 Broadway, N. Y . City 

Exhibiting at 

NATIONAL RADIO 
EXPOSITION 

Grand Central Palace. 
New York 

Sep tember 12·19 

SUPERTRON 
A SERIAL NUMBER GUARANTEE :: 

Notice to our Readers 
Send for Trial Subscription 

$1.00 for Six Months 

Potter 
We have a few copies of'the August, 1925 issue of "RADIO" 

on hand. This issue contains Best's Super-Heterodyne fea
ture. 

BY·PASS 

CONDENSERS 
-Prevent "B" voltage fluctuation 
-Allow undistorted amplification 
-Make possible full bass tones 
·-Improve reception with "B" 

Supply Units. Send 25c for a Copy 

Pacific Building "RADIO" San Francisco 

Made in 10, t,! , 1,2, 3 and4Microfarad siz~s 
At Your Dealer's 

Tell them that yo u s aw it in RADIO 

POTTER MANUFACTURING COMPANY 
. North Chicago, Illinois 
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Extraordinary Summer Offer 

TWO-FOR-PRICE-OF-ONE 
For New "RADIO WORLD" Subscribers 

Ordering Now 
RADIO WORLD is the great weekly radio authority. Profusely 
illustrated. Every issue contains many hookups. Latest developments 
in the art, science and entertainment of radio. Special features by 
Herman Bernard, J. A. Anderson, Thos. W. Benson, Lewis Winner, 
Herbert Hayden, and other authorities. Seven days of programs. 
List of station~ .f'>. great Question and Answer Dept. 15c copy. $6.00 
a year (52 numbers). $3.00 six months. $1.50 three months. 

Radio World Has Made 
Arrangements 

-'ro otter .n year's s ubscrilttioll fOl' any 
oue of tlle foIlo\ving IHlblicntions. 

-"lvitb one ye:u"s s nbscrilttioll fOl' 

RADIO '''ORLD 

-RADIO NE'''S or 
-POPULAR RADIO or 
-RADIO DROADC1\ ST or 
-RADIO DEALER or 
-RADIO JOURNAL or 
-RADIO (SUIl Frallcisco) or 
- DOYS' LIFE 

This Is the Way to Get Two 
Publ icat ions 

-for tILe llrice of o n e : 
- Selltl $6.00 totlay f,n RADIO " ' ORLD 
- for one yenr (regoul:.I1· l)ricc 
- for 52 Jlulnbcrs) 
-ullcI se lect :II1Y oue of 1lle other 
-SC\ 'CIl l)uhlicntiollS for t" ,c},'c IJlonths. 
-A'ill $1.00 U year eXlra for 
- C anD(lian Or Forcig:n ItOst-:lg;e. 
-Prescn t RADIO 'VORl.D subseribcrs 
-cnn (nke :'U1V:1I1t:lg'C of this u'fer by 
- extending subscril.tiOJls One yenr 
- if they scu tl ren c \\'uls NO' V. 

RADIO WORLD'S Special Two-for-Price-of-One Subscription Blank 
RADIO WORLD, 1403 Drondway, Ncw York City: 

Enclosed find $6.00, for ,,,hi c h send Inc llAD10 ' VORLD for t,\vel,' e Jl1.olltlls (:;2 
nUlubers), beginning. ______ ______ ________ ___ _____ ___ ____ ___ ____ __ ____ . ____ ____ ________ __ ___ .... .... .... _, 311(1 also without 

nd(Utional COSt, lhulio NCl\'s, or l"OlHII:U' n ,:lIliu, or H .clllio Uroadcust, or R:lClio 
DenJer, 01' Sun FI':tncisco "RADIO." or ll:l(lio Journal, or $10.0() f01" t,,'o YC:ll']Y 
subscriptions. 

Nalue . Offer Good 

Until Strect A tltlress . .......... . . .... .. ............. . ... .. ... .... ...... .. _ ....... . .......... ... ... ... ........ . . 

Sept. 25, 1925 
C ity Ull'} StOle . .. .. ... ...... ...... ......... .. . .... .... .... ..... ... .. .. ... ... . ... ... ............... ..... .... . 

The New 

CHELSEA 
SUPER-FIVE 

Wed of Recky Mountain.s. ....... ~.OO 
Ea .. t of Rocky lUountalns ....... -'50.00 

Chelsea Radio Co., Chelsea, Mass. 

Best's New Super 
25 Copies of August "Radio" 

C -last issue are available. 
·'RADIO," San Francisco. 
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ill ©ll!:~ 
bislodionless ffmplification

·1%.000. 48,000, 50,000, 100,000 Ohm.. Lid 
11.50 each. Special Size. to Order $2.50 
each. Dealers write for di.eounta. When 
BatteT Ru·i.stances are made they will be 
Crescents. 

CRESCENT RADIO SUPPLY CO. 
I Liberty Street J amaiea. N. Y. 

ARE YOU A SUBSCRIBER? 

Send for Trial Subscription 

$1.00 for Six Months 

TelJ them that you saw it in RADIO 

"THE RADIOBUSTEI Pf 

Written by the author of 
"On the Trail of the 

Tube Sharks.') 

T his wonderful book sells 
for only $1.00 . 

PACIFIC RADIO PUB. CO., 
San Francisco 

You'll Like This Duplex 
One cabinet-

Any panel lize, 7x26. 7x24, 7x21 or 7:118". 
Depth. 11" . 
Either litraight or sloping panel-groovel. no 
.crews. 
Built of lolid Honduras mahogany. Lacquer 
h and·rubbed piano finish. Entire lid railel. 
Full length piano hinge. Foldins lid IOp
portl . Felt covered f eet. Extra monntinl 
board. 

Write lor Duplex price li.st . 
Dealers. write your jobber. 

PACIFIC COAST DISTRIBUTORS: 
L. D. R ead & S t ~ff, 518 Grant B ldg., LOl 
Ange les, and 222 Chronicle Bldg., San Fran
cisco. 

Built by 
Blandin 

1900 16th St. 
Racine, 

Wi •• 

~/IOO 
~,rantee 

Absolute ly warran te d to 
pr otec t yo ur set from 
lightning, ·w i th a g u a r a n
t ee to pay yO U $100 o r 
r e p a ir your set, sho uld it 
b e damag-e d throu g h a n y 
fault of th e 

FIL-KO- ARRES'I'ER 
Listed as standard undcr th e r e. 
cxmnin ation service of Na tional 

Board of Fire Und crwriters . 
1/ your (lealer has none, send his. 

nam e UJ ilh remill.oT1ce to 
D ept. R·925 

D-X INS'l'IlU ~(EN'I' CO. 
H;n·l·isIJtll'g·, Pn. 

DX -instrwnent CO. 
Harrisburg, Pa. 



'Jlie 
.//alco 
/J!jJp 

REGISTERED 
U.S.PATtNTS OFFICE· 

INfRINGEMENTS 
VIGO:WU5U' PROSW1TW 

Adjustable to Any Position 
Wiring Always Taut 

You will find tha t thi s exceptional loop add s grea tl y 

to th e p e rformance of your sci, p a ri icularly in D X 

work- By changing lh e shap e of Ih e ;\.:dco Loop yo u 

can bring in three s ta ~ ion s on olle dial ad justm ent

Elimin~llcs ,,11 illt e d crclI ce". 

List Price, $15.00 

Jobb ers UJrite lor discounts 

REPRESENTA 1'1 VE, 

A. M. MURTON & CO. 
214 Chronicle Building 53n Franci sco . Cal i"r. 

AALCO RADIO LABS. 
63,10 Co ll age Grove Avenu e CHICAGO 

W IT H bet t e rand 
more powerful broad

casting-

and with a senSitIve, respon
sive Telemonic III receiver 
-the fascination of radio 
continues this year, regard
less of the calendar. 

Write to ~anziger-Jones, 
Inc. Dept. R, 25 Wav
erly Place, New York, for 
Booklet, "The KIT of a 
Thousand Possibilities." 

TELOS 
RADIO 

New LeFAX RADIO 
HANDBOOK-$2.00 

(Seventh Edition) 

in bound form. For sale by 
"RADIO," San Francisco 

RADIOADS 
A Classified Advertising Section Read by Better Buyers 

The rate per word i. eight ceoll uet. RemittaDce must accompany all advertitemeuh. 
Iuclude uame and address when counting words. 

ADS FOR THE OCTOBER ISSUE MUST REACH US BY SEPTE.~BER FIFTH 

ARC & SPARK SYSTEMS 
Send for Deicriptive Circular QRU. 

Interesting and Instructive 
Paci6c Radio School 433 Call Bldg ., San Franci.co 

2650 MILES DISTANCE with one tube. Any novice 
unders tands our Simplified Instructions including Panel 
Layout, picture dia grams, etc. Write f or BIG FREE 
BOOKLET. VESCO RADIO CO,. BOX 117·RC. OAK
LAND. CAL. (TC) 

AGENTS-Signs for stores and offices . Entirely new. 
$50 week easily made. World Signs, 116 W. Washington, 
Chicago. (TC) 

RADIO HOSPITAL-Specialists in Neutrodyne and 
Superh eterodyne, Dept. 3, Abilen e, Kanus . (T.C. ) 

TESTED GALENA CRYSTALS SOc pouud, bulk. 
Busk ett, M etallurgist, J oplin, Mo. (3TO) . 

THE NEW 8quare plate Ensign Variable Condensers. 
JUST OUT! BraSi plates . Efficient on low wave • . 
Get one of these cond'enS"ers without cost in return 
(or your subscription to "RADIO" (or only two years. 
Five dollars brings you the condenser and th e maga· 
zine. Send your check now. There are only a (ew 
o( the.e conden ser s in our Itock. "RADIO," Paci6r 
Building, San Francisco. 

THE LEFAX RADIO HANDBOOK, 7th Edition . In 
bound (orm . Contains a wealth of useful radio data . 
Very convenient size for carrying in your pocket. Thil 
$2.50 book is given to you free of oo.t if you 8ub8cr.ibe 
to "RADIO " for one year. $2.50 coven the enli r e co.t 
o( tbis big offer. "RADIO," Pacific Building, San 
Francisco. 

PHONOGRAPH UNITS FREE. The new Union 
Fabric Unit with 1i0f) rubber attachment. One .ubscrip
tion to "RADIO" (0[, one yea r at $2.50 bring. you the 
unit a. a premium . Get one now. Only a few on hand. 
HRADIO," Pacific Building, San Francisco. 

KEEP station r ecord s in THE RADIO LOG BOOK, a 
handy pamphlet for recording ilations heard, dial set
tings and oth er data . The price i& only 10 cenh per 
copy. For l!iale hy Pacific Radio Pub . Co. , Pacific Bldg., 
SaN. Francisco . 

FUNNY RADIO STORIES. 12 of ·em in ti,. 
"RADIOBUSTER," Volney G. Mathison'. humorous 
thriller. 112 pages in bound ( orm. Mathison knowl bow 
to write . You will enjoy hi. l!i tories . Send $1.00 today 
(or a copy of the "RADIOBUSTER:' or get it free 
with your subscription to HRADIO" for one year 
(52 .50) . Pacific Radio Publishing Co ., Pacific Bldg., 
San Francisco. 

YOUR RADIO QUESTIONS ANSWERED FREE.
G erald M . Des't , technical editor of "RADIO," will an
swer ten radio questionl for you jf you i ub8('ribe to 
"RADIO" for only one year at $2.50. Get this won
d erful technical service, together with a good, practical 
radio magazine. "RADIO:' Pacific Bldg., San P'ranciico. 

BARGAI NS : Crys talstat lowloss R eceivin g Sets, $1.25. 
Crystalstat d e tectors, panel mounting, wond erful for re
fl ex, 95c. Crys t a lstut mount ed crys tals, 20c. Lowloss 
, 'ario coupler, S1.25 . A ll prepaid . Breckenridge E lectric, 
1923 Lysund er, D e troit, Mich. 

Fon "SC HOLA R SHTPS" (!\fuil Courses) , write Carne
gie Coll ege, Rogers. Ohio . 

6AGE SELLT -G O UT. Transm itt ing and rece lvmg 
parts, B es t Sup er in cabinet. S. T . Runyon, Walnut 
Grove, Calif. 

HA VE TWO Weste rn E lectric 518-W Horn type loud 
sp eakers. Suitable for power amplifier. First reasonable 
offer tukes th em . G. 1\1. Best, 433 Pacific B ldg., San 
Francisco, Calif. 

FOR SA LE- Set o f 4. Gen eral Radio intermed iate fr e
quency trun sform ers, S12 .00 . Heml er oscillato r coupl er, 
S1.50. General R.adio oscilla tor couple r, i5c. A ll Ameri· 
can tUll ed sup erh et transform er, 52.50. Gu aranteed . 
Windsor Cutting, Cumpbcll, Calif. 

'l' p.1I them that yo u saw it in RADIO 

IJLUEBIIlD 5 w':ltl en •• 83.00; ~ t1 typ f'S rccf'iv in:; lubes, 
S2 .00 . P oSt3:': C 15c ex tra. C. O. O . orders accep ted . 
L. E. F ry, 6C LP, E mpire, Culif. 

LEYDEN JARS. .002 Mfrl. Cupacity, l)yrex Glass 
l arge s ize jars . r at.ed a t 12,500 vo lts. All brand n ew and 
in original IHlckagcs, made by John Virth , 52.00 each , 
while th ey last. D . n. McGown, 1247 Forty.seventh 
Avenue, San Francisco , Culifo rnia . 

FO il S ALE- l\lak e your loudsp eak er se t h e h eard three 
hlocks e:'lsy. My Wes te rn E lec:tri c three Sl tlgc po wer am. 
p lifi er cOlllpl ete wit h three . ; 11 6· /\ " lubes u sed but little. 
Sp ec ial at SllS.OO . E lvyn J . Bca ll , Box 21' 6, Newman. 
Ca lifomia. 

AM RAD "S" TUBES, Typ e 4000·], S8 .00 each. Im -
m ediat e shilllll cnl. Dca le l's suppli ed . G eorge Vo ig t 
Radio Supply Co., D ept. R. Mas p e th. N. Y. 

500 CYC LE BAHGAINS. Great sluff for th e platcs of 
th e tubes . Hec tifi ed tillci fill er ctl m uk es m ost wo nd er ful 
DC. Generators from 1,4 to 2 K'V. Priced right. D etails 
for the tlsking . For ex:unple--a % K'V. Crocker. 
W h eeler motor-generator , 110 V D C . to 200 V 500 cycles 
AC, with shaft ex tend ed for e'X t ern a l drive, for S90.00, 
li s t at about ~425.00. D. B. M cGown, 1247 For ty
s eventh Avenue, San J;"ra ll cisco, Ctdif. 

NEW WO NDE RF UL SE LLEH, Cost 10c, p,ofi t $1.40, 
lIIono g r~ll11ill g au tos . Ex p e ri ence unnccessa ry . Free sam
ples. ' Vorcestcr Monograms. B-130, ''''' o rces ter

9 
1\'1 ass. 

YES. S Ill, I am p,oud of my ELECTIUCA LLY 
' VE LDED ED I SON elem ents. I be li eve th ey m.ake th e 
b est " B" b~ltlcry . in th e wo rld . I u se only good Jivo 
c lem en ts and \VE LD th em in pairs with pure nickle wire. 
TI~i s welded c.onnection k eeps the battery from b ecom ing 
nOISy. 1\Iy prices arc only 7y:! cent s per pair. postpaid; 
w ith hard rubber separators, p erforat ed. at 112 cent e:lch . 
Sampl e and " do p e" sh ee t , 10 cents. Chas. Snively, 
Woodburn, Orego n. 7UV. 

1500 VOLTS FOR 545 .00!!! Brund New Generators 
Gen eral E lec l ric make, 24 volt 31 amps. , inJlut, 233 MA 
rolled output, full ba ll bea rin g_ F. O. B. Sa n Francisco, 
545.00 . Th ese may a lso be had with sh a ft s extend ed for 
driving by an externa l motor, for 53 .00 ex tra . Mad e for 
the U. S. Naval Air-se rv icc, and all passed strict U. S. 
Gov't. insJl cc tion and tes t. Shipping weight about 40 
Ibs. Have 750 volt tap for lower voltage or may he run 
s l ow~r or on lower vo lt age, and lower output voltages 
obl'lIn ed . D . B. ~1CGOWII, 1247 Fo rt y.sevcnth Avenue, 
S ail F rancisco. Calif. 

MAKE $100 'VEEKLY in spare tim e. Sell what the 
p ubl ic want s- long di stance r ad io rece ivi ng sets . Two 
sa les ,":cekly pays 5100 profit. No big in ves tm ent, ltO 

cUJlva SS lllg. Sharpe of Colo rudo made 5955 ill on e 
month. H cpresentatives wall ted ut once. This plan is 

sweeping th e country- writ.e todny b efore your county is 
~C::~ ~:go?ZARKA, IN C ., 126 W es t Austin Avenue, E, 

< SU PERSENS ITIV E GALENA CRYSTALS, pound, 
.. 1.00, pre pul(l. ALKEl\tlTE A llsensilive Crystals, SOc. 
Buskctl. M etallurgist. J oplin , Mo. (T.C.) 

'RADIO CAST 
WEEKLY 

48 Pages of Programs, Photos, 
Humor, Musical Reviews, 

Schedules, Tables, 
Editorials, Etc. 

5 cPer Radiocast Weekly 
Copy 433 Pacific Bldg. 

SAN FRANCISCO 

79 



so 

Last Year-
Bad Crowding of Shorter-Wave 

Stations 

Straight-Line-Frequency Means-
That the distance on your dials from 
one station to the next a1jacent one 
is uniform-throughout the short-wave 
stations, as well as the longer waves. 

This Year-

WAVE CHANNELS As ASSIGNED U.S. STATIONS (BY FREQUENCY) 

Next Year-

20·K ILOCYCL E INTERV ALS ARE S HOWN ~ 

ALTE RN AT E CHANNELS OMITTED 
FOR CLEARNESS 

ALL-AMEIUCAN 
STRAIGHT-LINE-FREQUENCY 

TUNING 
All-American Straight-Line

Frequencv Condensers 
T ype C -35 Max. 350 micromicro

farads (Min. 10.5 mmf.) .•... $4.50 
Type C -50 Max. 500 micromicro

farads (Min. 11.8 mmf.) . . ... 5.00 

Ease and certainty in tuning - no more crowding of short
wave stations-no need to buy vernier dials-no gears 
or other back-lash makers - body capacity absolutely not 
distinguishable - electrical efficiency unsurpassed '- on 
one-half the panel space: that is the ALL-AMERICAN 
Straight-line-Frequency Condensers. 

All-American' Toroid Coils 
Type T-1 Antenna Coupler $3.50 
T ype T -2 R.F_ Transformer 3.50 
Set of 3 Coils complete . . 10.5 0 

New power for distance reception through close coupling 
-tuning of arrow-like sharpness-elimination of all oscil
lation worries through the self-enclosed endless magnetic 
field- non-radiating reception : that is ALL-AMERICAN 
T oroid Coils - Antenna Coupler and Radio F-requency 
T ransformers . See them at your dealer's . 

A new e::lition of the famous RADIO KEY BOOK, together with complete information about the new ALL-AMERICAN 
Straight-Line-Frequency TUNING, is yours for 10 cents, coin or stamps. Send for it today sure! 

ALL-AMERICANRADIO CORPORATION, E. N. Rauland, President, 4209 BelmontAve.,CHICAGO 

A
. ~3 
· LL-

OWNING AND OPERATING STATION WENR-266 METERS 

Pio n eers • 
In In dus try 

Tell them that you Baw it in RADIO 



Condensers 

are BALANCED 

H 
Type ;J ... .,..H _ C. SOD Uf. 

PANEL MOUNTING" 
yAjUABLE AJR CONDENSER 

.-me VPJGU A1UUlnIDn' 

. PRI~'OO 

GENERAL RADIO Condensers 
Have Good Interplate Con-

ductivity and Low Losses . 

Total condenser losses at radio 
frequen cies are th e sum of con
ductivity losses, eddy cu rrent 
losses, and dielectri c losses. 

Conductivity losses most seriously af· 
fe ct t he efficien cy of a condenser und er 
working condit ions. The y arise from 
poor contacts between plates a n d 
from poor bearing co ntacts. Solder ed 
p lates and positive spring bearings r e
du ce these losses to a minimum. 

Eddy Current loss es occur in metal 
en d plates and co nd enser plates them
selves . The use of hard rubbe r end 
plates eliminates entirely eddy cur
rent losses introduced by m e ta l end 
plates. 

Dielectr ic losses are due to absorp
tion of e nergy by th e in sulating ma
terial. Wh en a good die lectr ic sll ch as 
hard rubbe r is used in th e e nd plates 
th ey have less effect upon the e ffi
ciency of a condenser at ra dio fre
quencies than any other set of losses. 

Electrically 
and 

Mechanically 
for Perfect Performance 

in Radio Reception 
For use at broadcast wave lengths Genera l Radio Type 
247 cond ensers r ep rese nt t he bes l balan ce between low 
conducti vity, eddy current, and di elec tri c losses that is 
con sis tent with effic ient des ig n and popular price. 
The plates of the rotor and stato r groups are indi\' idually 
st rai g htened befo re a sse11lbly a nd firml y so ld ered in a 
j ig w hi le th ey a re in perfec t ali g nm ent. Th e u se of hi gh
grade hard rubber in th e end plates el iminates entirely 
eddy current losses from th e end plates . 
Specially shaped p lates assure a uni fo rm wayelength 
va ria t ion. 
P os itive contact spring bearings provid e a good con
necti on with the rotor g roup a nd elimin ate the di sad
vantages of a pig tail connecti on. l\fechanica ll y as well 
as elect ri ca lly General Radio condensers are the s tan
dards of excellence. 
R o tor pl ates are counterbal aEced t o permit sm ooth 
operation and accurate dial. se tting . 
L ower losses a nd lower pr ices make Genera l Radio con
den:ers the outstandin g va lu es for popular use . 

Type 247-H 500 MMF V ernier...... . ..... $5.00 
" 247-F 500 MMF Plain ..... ... ....... ...... 4.00 
" 247-M 250 MM F V ernier.. ........ 4. 50 

247-K 250 MM F Plain....... .. 3.50 
Write for descr-iptive folder, " Qu a lity Condense rs" and 

our lat est Catalog 921-C. 

GENERAL RADIO CO. 
Cambridge, M ass. 



Its agenuine UV:201-A . 
only when it bears 
the name Radiotron 
and the RCA mark 

rU:;G'. u.. S. PAT. OFF. 

WD .. l1, WD .. ~2, UV .. 199, UV .. 200, and 
UV .. 201 .. A are the'type names of Radiotrons. ' 

,They belong to Radiotrons only. To be Sure 
you are buying the genuine, look for the name 
Radiotron and the RCA mark on' the base. 
Then you are sure of quality. 

Radio Corporation of America 
Chicago New York San Francisco 

dlotroD 
AN RCA PRODU€ T 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


