
ì 

1[ 
' 

de 



TU 
Assure Clearest 

Broadcast Reception 
Nationally known for Super-sensitive Detector Action 

and Distortionless Amplification, Cunningham tubes 
are ideal for use in your home receiving set. 

The results obtained from the best radio sets depend 
largely upon the vacuum tubes used. Cunningham 
Detector Tubes insure clear reception-maximum sig- 
nal strength and an absolutely quiet receiver in the 
absence of incoming signals. 

Cunningham Distortionless Amplifier Tubes perform 
a great service. In making possible the reception of 
(listant stations and the use of loud speaking tele- 
phones, these tubes bring into your home the music 
of great concerts and the singing of famous artists, 
aiding in the cultivation of the musical side of home 
life. 

TYPE C-300 
Super-fiensitive 

DETECTOR 
$500 

Amplifies 

as it 
Detects 

TYPE C-301 
Distortionless 

AMPLIFIER 
$650 

Patent Notice tCaunnniTgeacr 
tubes are covered by pat- 

te 11-7-05, 1-15-07. 2-18-08 and 
others issued and pending. Licensed only for amateur or experi- 
mental uses in radio communication. Any other use will be an 
infringement. 

kit 
.1 

I. t t 

Home Office: 
248 First Street 
San Francisco, Calif. 

Eastern Representative: 
154'WestLake St. 
Chicago, Illinois 
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Burgess, the Radio Battery 
-construction fully patented 

When you buy a Burgess "B" 
Battery you get more than long 
life, noiselessness, high capacity 
and moderate price. You get 
also Burgess special radio con- 
struction, perfected by wireless 
specialists and fully patented! 
This exclusive radio construe. 
tion is found in no other battery 
on the market to -day. 

What does this mean to users 
of radio batteries? It means 
clear receiving. It means low- 

est cost per hour of service. It 
means long shelf life and high- 
est current capacity. It means 
that Burgess ` B" Batteries are 
the finest radio batteries it is 
possible to produce. Don't take 
our word for it -ask any radio 
engineer. 

Leading manufacturers of radio 
equipment specify "Burgess." Burgess 
"B" Batteries are handled by all pro - 
gressive jobbers and dealers. "Look 
for the Black and White Stripes." 
And if your dealer doesn't handle 
Burgess "B," just address: 

BURGESS BATTERY COMPANY 
Engineers --Dry Batteries Manufacturers 

Offices and Warehouses at: 
CHICAGO. ILL, III M. Manna St. NEW TORE. N. T., Ss Cures St. BOSTON. MASS.. 131 Federal St. 
ST. PAUL MUM, 2312 Uaintitr An. GNUS CITY. MO., 2109 Grua An. MADISON, W15., Kenna Breath Sta 

lo Canada: BURGESS BATTERIES. bd. 
Winnipeg. Tweet*. Montreal 

BURGESS 
"B" RIES 

MM film Owl rea saw li la RADIO 
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Forecast of Contributions 
for January Issue 

To start the New Year there will be published 
the first of a series of practical articles in narra- 
tive form by S. P. Wright. These articles will 
give the information that every amateur should 
know but presented with a fictional background 

the 
that 

memori st of athe amateurs. The first in the 
series -"Wildcat Builds a Tuner," a story on the 
use of a wave trap -and then by an account 
of an exciting radio game for club meetings. 
In the quaint style of "And It Came to Pass," 
Mr. Wright will also have some appropriate 
remarks about New Year Resolutions. 

vC 

D. B. McCown, assistant radio inspector for 
the Sixth District, has written another one of 
his constructional articles, this being a descrip- 
tion of a receiving set especially adapted for use 
with 32 volt current from a farm lighting set, 
although the directions are given for using 
current of other voltages. This article should 
prove helpful to anyone about to build a new 
receiving set. 

Be 

Some good stuff for the transmitting amateur 
will be found in Charles K Fulghum's sugges- 
tions on the "Construction and Use of A Fila- 
ment Heating Transformer for C. W. Trans - 
mission," and in Jesse Marsten's notes on 
"Vacuum Tubes in Parallel," which includes a 
comparison of master oscillators and self- exciting 
oscillators and gives suggestions for securing 
greater power output. 

MC 

A fiction writer new to readers of RADIO is 
Albert Lippinpool, who has a good story on 
"The Radium Bulb," with special illustration 
by C. J. Dow. Speaking of Dow, we suggest 
that you look at his list of Calls Heard as 
published in this issue -'Twill make you green 
with envy. 

nC 

Volney G. Mathison, in his fifth article on 
"The Practical Radio Operator," tells about 
getting the first ship and gives some experi- 
enced suggestions about the operator's conduct 
aboard ship. 

s6 

Ellery W. Stone will present the seventh and 
eighth assignments of the University of Cali - 
fornia Extension Division Correspondence 
Course on Elementary Radio. His subjects are 

, "Detection" and "Telephone Receivers." 

°e 

G. M. Rest, in addition to his answers to 
queries, will write of his experience in elimi- 
nating inductive interference from high tension 
power conductors, a phenomenon that had pre - 
viously been ascribed to static. 

Established sçsq as Pacific Radio New 

Volume II' for DECEMBER, 1922 Number 12 
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will tell you 

tow ive t ie Grebe CR -5 
performs on the daily 
concerts, lectures, etc., in 
the air. 

Two simple tunin 
adjustments are used. 
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range, 150 -3000 metres. 

Ten years experience in 
satisfying a critical radio 
public has taught us how 
to build it for your year - 
round enjoyment. 

If your Dealer does not 
sell Grebe Radio Appara- 
tus, send us his name and 
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Santa's Taking His Orders by Radio 
This Year And They Are Demanding 

--I 
116,...±111 

EONES ES 
No. 162 

2000 Ohm 
Set 35.00 

No. 163 
3000 ohm 
Set $6.00 

A Quality 
Achievement. 

ideal Itcceis erg tor 
use h 

Home Radio t"etN. 

Combined 
maximum 

efficiency v. titi 
rcrutancnt 

Sensitiveness. 
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These Radio accessories are the big hit 

of the season. They win the whole-hearted ap- 
proval of every Radio "fan." The reason is simply 
that every item is built to perform best the partic- 
ular function for which it is intended-priced to sat- 
isfying trade-holding levels and quality unsurpassed. 

FROST-RAS Is the Front Door Key 
to Radio Satisfaction ! 

On these two pages we show some 
Frost-Radio leaders. Your local dealer or jobber 
can supply you. Get in touch with him today. 

wo 

Tall Woo Oat n uy It is RADIO 

e o 
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And a Flock of Radio "Bugs" 
Step Up to Broadcast Their Christmas Orders! 

Three million eager American boys know that this year Santa 
won't have any excuse for mistaking their orders on account of poor writing. 
Billie, last year got a Doll and he wrote for a Ball! Santa's Frost -Fones are a 
guarantee of clear accurate Radio reception. They will bring satisfaction to thou- 
sands of homes through their dependable service. 

A New Plug for 

60c 

No. 139-All Terminal Pith -60c 

Arrived In Time for Xmas! 
"Ihe nrw rncmberofihr Fru.uRudl. family 

This ¡ ìt: f .'1.'1l'I; 1'<'] A'lli 
r ' i c t : : l k .I r l . r i < . , : 

. r.. :'r,r 
rc.. !. .t . 

. - ....,. 
.. )1,..1. or. .,..I.ra. . ,l.t .í.: 

tt.o.:u.f ; n. ,'t . .. .i .. Irt.,l . 

uf r v.: ..! . . . . I 1 _. 
5rrfa . L. . .. ,l. . q.. 

.;I.:. 

rl... .... I . , . i.. . . . .. .. . 

tl:uu n,n .r... ., r 1. . ..!.. 
rlf:r,lfY I-. .:r frt. ; N. _.r 
hq h,.Jy,:,j,.,IV, :tr..] i: .0 ; ,t::,.i.r.l 

Shtntilü v ic.t hin,lin.' I`,,.t ter 
mina.. a:tt. ; ... . . rJ l:¡ .l. 
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FROST-RADIO 
PLUGS 

Small, neat and perfectly fin- 
ished. Specially designed for Radio 
Panel Work. Interchangeable with 
other standard makes. 

Frost -Radio Extension 
Cord and Plug 

ir, it fr..nrl 10 to ]fi` 

.n.I . ,. . r- . .. .ü ; .. 'tr.iui. ! nnh 
1ìrJ:., . . . ...I 

"file Better 1 t,u Knou the :1tagic ut 
Radio, the Better Volt Will Appre- 

ciate I'1Y,StRrttlie, Acccssorics r. 

II: 
Tell them that you saw It Ia l&WL1° 

New type of plug taking cord tips 
directly. Not necessary to remove tips. 
Handsomely finished. Polished hard rub- 
ber sleeve covers tips and is held firmly 
by tightening one screw. Nothing to come 
loose. Cord Tip Plug No.137 -Each, $1.25. 

A Fro.t. -Radio 
Mnlrüthunc Plug 
for 4 ur less Iiea.i- 
scts. miti any jack. 

Packed in in- 
Enta in. 

Cr. Nu. 138 Price 
each, $2.50. 
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-o 
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Every 
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The Formica plant today 

eat ?4Cl 
o 

Ytit Il lì i anilifO 
NINE years ago the Formica Insulation Company began business 

in the small building shown at the right. 

Two years ago the demand for the product from every branch of the 
electrical industry, forced a move to the building shown at the left 
where capacity was greatly increased. 

Now, recently constructed additions to that plant have brought into 
existence the plant shown at the top-a plant with more than twice the 
capacity of the company-a year ago-and the largest in the industry. 
Appreciation of a better insulating product - one that at very slightly 
increased costs removes thousands of troublesome and costly possibil- 
ities for insulation failure - has built the business. 

If you do not know or use Formica write us now 
for literature and prices 

THE FORMICA INSULATION COMPANY 
4616 Spring Grove Ave., Cincinnati, Ohio 

SALES OFFICES 
50 Church Street. . New York, N. Y. 414 Finance Bldg. ... Cleveland, Ohio 422 First Avenue Pittsburg, Pa. 
9 South Clinton Street..Chicago, IX 1042 Granite Bldg...Rochester, N. Y. 1210 Arch Street-Philadelphia, Pa. 
415 Ohio Building Toledo, Ohio 313 Title Building....Baltimore, MA. Sheldon Building, San Francisco, Oal. 

A Laminated Phenolic Condensation-Prod7c; 
SHEETS TUBES RODS 

Tell them that you saw it in RADIO 
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Increase thé Ranqe your 
AERIOLA Sa.. with the new 

AC AMPLIFIER 
..-. ... 

44' 

1 16 

HE new A C Amplifier, to a considerable extent, 
increases the reception possibilities of the Aeriola 

Sr. With head telephones and the A C Amplifier recep- 
tion ranges of one hundred to three hundred miles 
become possible for the owner of an Aeriola Sr., de- 
pending on local conditions. Used with the Vocarola 
loud-speaker, the Aei Iola Sr. and A C Amplifier fill 
a whole room with music and speech received over 
distances of ten to thirty miles. 

Anybody can make the simple connections required, 
including mother and the girls. 

See this New Amplifier at Your Dealer 

Ldigrpation 
sul... rcpt. Suite 2059 Disrri:r rr,r 

23 i Broadway Il? South La s.rlk tit. 
New York City Chicago, Ill. 

., 
t ' ! 

I 

AERIOLA AMPLIFIER 
Model AC 

Complete with 2WD-I IA vacuum tubes 
(without batteries) 

$68.00 

VOCAROLA LOUD- 
SPEAKER 

Model LV 

$30.00 

This s rabot of quality 
is your prosea(ow 

Before buying radio appa- 
ratus, always consult the 
book "Radio Enters the 
Home." Price 35 cents by 
mail or at your dealer. 

Toll than that you saw It In RADIO 
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Radiotoria 
ACHEERY CHRISTMAS TO YOU, GOOD 

FRIEND! RADIO extends to you the hand of 
radio fellowship at this Festive Season and 

cordially hopes that your radiations will grow none the 
less. 

In the year that is now rapidly passing a -down the aisles 
of the Present, and turning the corner into the dim arch- 
ways of the Past, RADIO has tried to be of interest to you 
all! In its pages the editors have sought to place before 
you material that would be of interest to the ambitious 
beginner in radio, as well as to those that have progressed 
far along the way. 

We have endeavored to avoid useless, and sometimes 
acrimonious, discussions as to various methods of transmis- 
sion, feeling that it is every law- abiding operator's inalienable 
right to develop along his own lines, and 
after his own methods! This wee, 
sma' world in which we move would be 
a deadly dull place if we ALL thought 
alike, and acted alike! 

There is ONE thing, however, that 
most amateurs have in common -and 
that is the very human trait of wanting 
to help t'other fellow! There seems to 
be, very strongly developed, in the great 
class of amateur operators a spirit of 
friendly co-operation that speaks WELL 
for the youth of these great United 
States of ours! At times the Green Eyed 
monster rears its ugly head -but not 
for long! "Live and help live" must always 
in the fair -minded operator's inner Consciousness! 

Any fool can destructively criticize! 

And no one gets any for'arder! 
The thing to do is to constructively help! 

And then everyone is -happy 1 

The chief factor of the great power of our blessed Nation, 
among the nations of the world, is our cohesiveness! In 
unity-of anything -there is STRENGTH! In warring 
"factions," is dangerous weakness! 

Because 99% of the amateur radio operators of this land 
obey the laws, and pull together, their great body has earned 
-and won -recognition, as well as respect, at Washington. 
The result has been that laws of much benefit to the 
amateur have been passed, and his ways smoothed as far as 

logically possible! 

The radio army is recruiting rapidly. Already the awk- 
ward squads -the tyros-outnumber the old guard a hun- 

Comment 
dred to one. Their requirements oft seem unreasonable - 
an unreasonableness based on ignorance. If they knew 
better they would be more reasonable. To show them the 
right -to teach them -is at once the duty and the privilege 
of the old guard. 

To try to down the flood of public opinion with opposition 
is suicide. But by gently leading it into the channels of 
understanding its power may be utilized for the benefit of 
all. Congress must be urged to pass the new laws that are 
needed to improve conditions on the air. 

In the persons of the Secretary of Commerce, and the 
Commissioner of Navigation, radio effort is indubitably 
blessed ! We extend to these two gentlemen our warmest 
Yule -tide Greetings, at the same time venturing to express 
our KEEN appreciation for all that they have done toward 

assisting the amateur! We have but to 
look at the endless difficulties, the drastic 
laws, etc., that hamper amateurs of 
other nations, to realize how extra- 
ordinarily fortunate we Americans are. 

The thing, then, to do is to abide by 
our Radio Laws, thus proving that we 
are appreciative, and that we intend, to 
the best of our abilities, to show our 
worth. 

And when the Christmas bells ring 
in their gladsome tidings we may be 
proud of our association with this won- 
derful agency which, more than any 
other, is destined to bring about world 

understanding and unity. So send it and receive it- 
"Peace on Earth, Good Will Toward Men " -by radio. 

MAJOR LAWRENCE MOTT 

be the motto 

TO the editor, the most interesting departments of 
RADIO are the "Letters to the Editor" and "Calls 
Heard" because they indicate what our readers are 

thinking and doing. 'Tis with regret that hundreds of 
complimentary letters cannot be published because they 
would crowd out material of greater interest to the reader. 
We are deeply appreciative of these bouquets and take this 
opportunity to thank the senders. Especial attention is 
called to some of the remarkable long 'distance records that 
are modestly listed among the "Calls Heard." In case of 
failure of other methods of communication or in other 
national emergency the nation has at its service hundreds of 
amateur operators ready and able to transmit messages across 
the continent and even across the sea. The maintenance of 
this reserve is the fundamental reason why every possible 
consideration should be shown the radio amateur. 
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Exit "KUSD" 
That fact may be more dramatic than fiction is demonstrated by this graphic portrayal 
of the important part played by radio in the rescue of the passengers and crew of the 
ill -fated "City of Honolulu." Well -deserved tribute is paid to the former amateur 
operators who manned the vessel's radio cabin. 

"CQ! C.Q/ CQ! - de KUSD - fire 
aboard ship please stand by for posi- 
tion!" 

This dramatic message, flashed across 
the Pacific ocean at 5:56 o'clock on the 
morning of October 12th, brought to 
a listening radio world, the first intima- 
tion that the palatial steamer City of 
Honolulu was afire 700 miles off the 
California coast with 262 persons, 
sengers and crew, aboard. 

The vessel had 
cleared from Hono- 
lulu on October 7. 
It carried a stan- 
dard Navy type Ra- 
dio Corporation of 
America 2 k. w. 
spark set, in charge 
of Chief Operator 
Walter P. Bell of 
Oakland, Second 
Operator H. D. 
Hancock of Venice, 
and Third Opera- 
tor N. C. Kumler 
of Yakima, Wash., 
-all former ama- 
teurs. The radio 
staff worked in 
three shifts of four 
hours on and eight 
hours off duty. 

Kumler was on 
duty when the fire 
broke out, but he 
knew nothing of it. 
He had the "dog - 
watch," from midnight until 4 a.m., 
and there had been plenty to keep him 
awake. A two-hour message from Pearl 
Harbor was one thing. Static was an- 
other. Off to the Westward "WML" 
the Lurline had been handling re- trans- 
mission stuff to "KHK "- Wahaiwa, 
Hawaiian Islands -when Kumler de- 
cided to clean up. He had one for the 
Manoa- "WMQ." -and reached for 
his key. 

"WMQ de KUSD!" he called, sign- 
ing the call for the City of Honolulu. 

"Go ahead," sang out the Manoa, 
two hundred miles away. 

Kumler reached for his key . . 

Into the radio room came the sudden 
ring of the bridge telephone. Kumler 
paused and glanced at his clock. It 
was 5:40 a.m., just before dawn. In- 
stantly he knew that something had 
happened. Telling the 11Ianoa to wait 
a minute, he answered the telephone. 

Captain H. R. Lester, the vessel's 
commander, spoke to him from the 

pas- 

bridge. "Wake the other operators and 
report to the bridge !" he commanded. 

Kumler knew then that something 
serious had occurred. He immediately 
wakened Chief Operator Bell, who slept 
in an adjoining cabin, informed him of 
the captain's orders and rushed to the 
bridge. There he was told the ship 
was on fire and to ask all vessels to stand 
by until position computations were 
made. 

W. P. Bell 

r 
H. D. Hancock 

broke the silence of the air with the ves- 
sel's position -"Latitude 31 -07 North, 
Longitude 131.40 West." 

Three acknowledgments came back 
from that position announcement -the 
Enterprise, the City of Los Angeles and 
the Thomas. In the meantime KPH 
took official charge of the air, broad- 
casting a "QRT" to all vessels to 
"stop sending." NPG, Goat Island, 
similarly ordered all naval vessels into 

silence and a tomb- 
like quietness 
dropped over 6,000 
miles of busy night 
air. 

Aboard ship, the 
battle against the 
flames had begun. 
The wireless opera- 
tors stayed at their 
posts, oblivious to 
that portion of pass- 
ing events. Bell 
took charge of the 
key work, the other 
two maintaining a 
messenger service 
between the radio 
room and bridge to 
facilitate orders 
from the ship's com- 
mander. 

As all the world 
knows, the battle of 
the crew and the 
ship's officers against 
the encroaching 

flames was a losing one. Smoke was 
everywhere, swirling down upon the 
decks and the radio room in great bil- 
lowing clouds. Passengers were running 
to and fro gathering up personal belong- 
ings. The crew were preparing the life- 
boats for the inevitable. Through it all, 
three radio operators, with impassive 
faces, played the game with Death - 
and won. 

The City of Honolulu tilted over on 
her beam ends as the fight went on. 
She wallowed with a list of thirty -five 
degrees to starboard. Bell braced his 
foot against the table. His pencil and 
message blanks went skidding down- 
ward. Articles fell out of the racks. 
The chairs slid the floor and banked 
against the wall. The switchboard was 
tilted at a crazy angle. But the outside 
radio world knew nothing of this until 
afterward. At the time Bell's sending 
was smooth, steady -as cool as his 
nerves. 

N. C. Kumler 

When this was reported back to Chief 
Operator Bell, the latter sent out the 
"CQ" call, noted above, which shocked a 
whole West coast into instant attention, 
and turned half a score of half -awake 
operators into competent, alert machines. 

East and West sped the "CQ" call. 
It was caught at Pearl Harbor. It 
was picked up by three vessels -the 
Enterprise, the City of Los Angeles, and 
the U. S. Army Transport Thomas 
many miles away. It drummed into 
the ears of the night operator at KPH, 
the Radio Corporation station at Mar- 
shall, Calif., and throwing on his full 
power he flashed back an answer. 

"Any report ?" he asked. 
"Not yet," said Bell, sighing with re- 

lief. For, even in the annals of quick 
radio, that was somewhat of a record - 
a matter of three seconds response to a 
call from mid -ocean. 

Two minutes after the "CQ" call 
went forth, Chief Operator Bell again Continued on page 72 
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Radio Tuning Devices 
By Ellery W. Stone 

This, the fifth and sixth assignments of the correspondence course in Elementary Radio 
being conducted by the University of California Extension Division, discusses the 
theory and practice of single and double slide tuners, variable condensers, loose coup- 
lers, variometers, vario- couplers and honeycomb coils. Previous assignments, ques- 
tion sheets and supplementary data may be secured from the Extension Division, 301 
California Hall, Berkeley, Calif. 

SINGLE AND DOUBLE SLIDE TUNERS 

In the last assignment, we studied the 
theoretical side of tuning the receiving 
antenna to the frequency of the incom- 
ing radio wave. In this assignment, we 
shall consider the design and construction 
of some of the instruments which are 
used in actual practice to effect these re- 
sults. Fig. 21 illustrated the earliest type 
of tuned receiver, one in which the de- 
tector was inserted directly in the an- 
tenna circuit. Such a circuit did not 
prove satisfactory in practice, however, 
because of the ensuing high damping of 
the receiving antenna circuit caused by 
the introduction of the high resistance 
of the crystal detector. Actually, in 
the pioneer circuits, a high resistance de- 
vice called the coherer was used in place 
of the crystal detector, which was not 
developed until later. However, for 
our purposes, and in order that you may 
not have to spend time studying the oper- 
ation of a device which is now of merely 
historic interest, we shall consider the 
use of the crystal detector only. 

It became necessary, therefore, as we 
learned in the last assignment, to remove 
the detector from the antenna circuit and 
to couple it inductively to this circuit 
instead. In this connection, we have al- 
ready studied the action of the two coil 
receiving transformer, but there is an- 
other type which was first used and 
which, because of its simplicity, is again 
finding favor in the reception of radio- 
phone broadcasting. This is called the 
single coil or auto -transformer. 

Fig. 24 shows the two coil receiving 
transformer, whose action we have al- 
ready investigated, consisting of a prim- 
ary coil and a secondary coil. The 
dotted lines threading the two coils 
represent the magnetic field or flux, as 
it is called, generated by the alternating 
current in the primary coil. This mag- 
netic field threads the secondary coil and 
induces, by the principle of electromag- 
netic induction, an alternating potential 
of the same frequency across the term- 
inals of the secondary coil. In Fig. 24, 
the primary coil is shown as consisting 
of three turns of wire while the second- 
ary consists of four turns. 

Fig. 25 illustrates another type of 
receiving transformer called the auto- 
transformer, the transformer action be- 
ing limited to, or is self -contained in, 
one coil, although the single coil really 
contains both a primary and secondary. 

This coil is seen to consist of four turns 
of wire. Taps are taken off three of the 
turns so as to form the primary while 
the entire coil is used as the secondary. 
In so far as the number of turns in both 
primary and secondary is concerned, 
therefore, this arrangement is exactly 
similar to that shown in Fig. 24-the 
alternating current which flows through 
the three turns that comprise the prim- 
ary inducing an alternating potential 
across the four turns of the secondary. 

It will be seen, however, that while 
there is no actual electrical connection 

FiG ? 
Fig. 24. Two Coil Receiving Transformer. 
Fig. 26. Receiving Circuit with Single Slide 

Tuner. 

between the primary and the secondary 
of the receiving transformer shown in 
Fig. 24, there is electrical contact be- 
tween the primary and the secondary of 
the auto-transformer of Fig. 25. For 
this reason, the primary and secondary 
of an auto-transformer are said to be 
conductively coupled to each other, al- 
though the induction of potential across 
the terminals of the secondary in both 
cases is by inductive means. 

In Fig. 22, we showed how the de- 
tector could be removed from the an- 
tenna circuit so as to reduce the latter's 
resistance. The circuit shown in Fig. 
26 also accomplishes the same purpose 
by the use of a single slide tuner or auto- 

transformer in place of the inductive 
receiving transformer. The small fixed 
condenser, C, called a stopping conden- 
ser, shown shunted across the telephone 
receivers is not for tuning purposes. Its 
function and that of the detector will be 
more thoroughly discussed in a later as- 
signment. For the present, we shall con- 
fine ourselves to the construction and op- 
eration of the tuning coil. 

This coil consists of a single layer of 
copper wire, insulated with a covering 
of cotton, silk, or enamel lacquer. This 
layer is wound on a tube of insulating 
material, such as cardboard. The tube, 

FiG r7 
Fig. 25. Auto- transformer. 
Fig. 27. Detail of Slider Construction. 

irrespective of the material of which it 
is made, is called the core. 

The inductance of this coil may be 
varied so as to increase or decrease the 
wavelength of the receiving antenna by 
adding to or reducing the number of 
turns. This is because the inductance 
of a coil, as we have seen, depends upon 
the size and number of turns of which 
it is composed. So far as the electrical 
characteristics in this circuit are con- 
cerned, the coil may be considered as 
consisting only of the number of turns 
actually in the circuit between the lead 
from the antenna and the arrow, repre- 
senting the slider which is connected to 
the ground. 
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Since the slider must make contact 
with each turn of the coil, it is neces- 
sary to remove a small portion of the 
insulation from each turn over the en- 
tire length of the coil. This is most 
easily accomplished when enameled 
wire is used, since the enamel may be 
removed by sandpaper. After the en- 
amel has been removed by this means, a 

soft cloth should be rubbed over the 
exposed surface of the wire in order to 
remove any fine bits of copper which 
may be lodged between adjacent turns 
and which would thus short- circuit 
them. Such a short -circuited turn 
would really constitute a single turn, 
short- circuited secondary and due to its 
low resistance, a large induced current 
would flow in it. Such a flow of cur- 
rent would thus extract a wasteful 
amount of energy from the antenna cir- 
cuit. 

The proper size of the wire ranges 
from No. 22 to No. 28, B.&S. gauge, 
No. 24 being probably the most satis- 
factory. If the wire used is too small 
not only will its resistance be too high 
for most efficient results, but the small 
diameter of the wire will facilitate the 
deleterious short- circuiting of adjacent 
turns by the slider. 

The slider usually consists of a small 
piece of spring brass or copper soldered 
to a short piece of square brass tubing, 
about three -fourths to an inch in length. 
A moulded knob of insulating material 
is fastened to the opposite side of the 
brass tubing, and the whole slides along 
a square brass rod slightly smaller than 
the inside dimensions of the tubing. 
The detail of the slider construction is 
shown in Fig. 27. 

Tuning coils are usually made from 6 
to 10 in. in length and from 2 to 4 in. 
in diameter. Occasionally, they are 
wound with bare copper wire and 
thread, the thread serving to insulate 
adjacent turns from each other. Such 
practice obviates the necessity of scrap- 
ing the insulation off the wire in order 
that the slider may make contact with it. 

In Fig. 26, the antenna circuit is 
tuned by means of the slider. This cir- 
cuit consists of the antenna, that por- 
tion of the inductance, L, which is in- 
cluded between the antenna and the 
slider, and the ground. The secondary 
or detector circuit consists of the same 
amount of inductance, the detector, and 
the parallel combination of stopping 
condenser and telephone receivers. 

The secondary circuit is called an un- 
tuned secondary, since no means is pro- 
vided for tuning it to the incoming 
wave. The wavelength of the antenna 
circuit will always be greater than that 
of the secondary because of the addi- 
tional inherent capacity and inductance 
of the elevated antenna itself. Only 
that portion of the inductance, L, which 
is included in the antenna circuit as a 

means of varying its wavelength is 
common to both circuits. 

In the third assignment, we learned 
that the current in a radio circuit "will 
not oscillate if the resistance of the cir- 
cuit, R, in Fig. 8, is greater than a cer- 
tain value, just as the pendulum will 
not oscillate if it is immersed in a very 
heavy liquid." In Fig. 26, unless a very 
large amount of the inductance, L, is 
in use (for receiving very long wave- 
lengths the resistance of the detector, 
D, is too high to permit the detector 
circuit to oscillate. This means that the 
secondary or detector circuit is really a 
non -oscillatory circuit. The result is 
that it has no frequency of its own, 
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dary circuits are directly or conductively 
coupled to each other. (See definition 
of auto -transformer in the first part of 
this assignment.) 

The circuit shown in Fig. 28 may be 
still further improved by the use of a 
double slide tuning coil, connected as 
shown in Fig. 29. 

It has been found that the more turns 
of the inductance, L, which are used in, 
or are common to, both primary and 
secondary circuits, the broader is the 
tuning. This is because of the fact that 
as we increase the number of turns corn- 
Mon to both circuits, we either increase 
the number of turns of the secondary 
threaded by the magnetic field of the 

Fic 29 

Fie 
Fig. 28. Inductance Shunted by Variable Fig. 29. Circuit with Double Slide Tunis, 

Condenser. Coil. 
Fig. 30. Typical Two -Slide Tuner. 

since it cannot vibrate, so it responds 
equally well to waves or electrical cur- 
rents of any frequency. In tuning the 
receiver shown in Fig. 26, therefore, it 
is only necessary to run the slider up and 
down on the tuning coil until the sig- 
nals, voice, or music are heard the loud- 
est. 

If we shunt the inductance with a 
variable condenser, as shown in Fig. 28, 
we shall have provided means for tuning 
the secondary circuit, since the secondary 
circuit now consists of the active portion 
of the inductance, L, and the variable 
condenser. The detector is thus removed 
from both the primary and the secon- 
dary circuits, and we have two oscillat- 
ing circuits, both of which must be 
tuned to resonance with the incoming 
wave and with each other. This circuit 
is similar to Fig. 22 of the last assign- 
ment except that the primary and secon- 

primary or else we increase the number 
of turns of the primary generating the 
magnetic field which intersects the secon- 
dary. Since the potential induced across 
the secondary depends upon the strength 
of the magnetic field within it and the 
number of turns comprising it, we are 
extracting energy from the primary at 
a more rapid rate with an increased 
number of turns common to both cir- 
cuits-or with close coupling, as we say 
-than when the circuits are loosely 
coupled, i.e., with only a few turns, if 
any, common to both primary and 
secondary. 

The energy which is extracted from 
the primary circuit by the secondary, as 
far as its effect on the primary is con- 
cerned, may be likened to energy wasted 
in resistance in the primary or antenna 
circuit. In other words, it tends to in- 

Coerinurd o,, pair 78 
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T he Professional Radio operator 
By Volney G. Mathison 

(Continued) 

In following Me long road leading to the operator's first ship the ambitious reader will 
here find a guide as to wireless schools, correspondence courses, and license examina- 
tions. While "there is no royal road to knowledge," a few sign posts help greatly. 
These the author points out from the abundance of his personal experience. 

THE WIRELESS SCHOOL 

HILE the operation of an ama- 
teur wireless outfit and diligent 

home study has in not a few cases suf- 
ficed in the obtaining of a commercial 
radio operator's license, the student 
should, if at all possible, plan to attend 
a good wireless school for a short time 
before essaying the government exam- 
ination. If by book study he has im- 
bibed the theory of radio and has gained 
a fairly comprehensive understanding of 
the general construction of radio equip- 
ment, in the wireless school he has an 
opportunity actually to operate the vari- 
ous types of apparatus about which he 
has read; he is enabled to acquire a 
familiarity with the instruments which 
only a practical demonstration of them 
can bring. In the school, too, he may 
have any desired amount of fast receiv- 
ing drill that will prepare him to face 
with confidence the dreaded session at 
the test table of the government radio 
inspector. 

In choosing a wireless school, the stu- 
dent should try to make sure that he 
selects a real school and not some sort 
of a semi -amateur establishment. Of 
the many so-called wireless schools scat- 
tered throughout the country not all are 
first class in the matter of instructors 
and equipment - especially the latter. 
There should be at least one complete 
installation of modern quenched -spark 
transmitting equipment; and the better 
schools have several. Aside from code 
practice, the student is wasting his time 
in a place where instead of finding the 
latest types of standard -make commer- 
cial equipment, he is introduced to a 
haphazard conglomeration of amateur 
apparatus such as he already has plenty 
of in his own wood -shed, or to some 
sort of antiquated straight -gap outfit of 
the type that Herr Hertz used in his 
experiments with oscillatory discharges 
of electric currents forty-two years ago. 

The sort of instructors employed in 
a wireless school is also an important 
thing to determine as far as possible be- 
fore enrolling. I once visited a widely 
advertised wireless school which I found 
to be in charge of a land -wire operator 
who could not send two lines of prac- 
tice matter in the Continental code 
without slipping in half -a -dozen Morse 
letters; and who knew less about the 
technical side of radio than some of his 
students. I was informed by the man- 
ager of the school that a "radio expert" 

came to the place three times a week to 
give technical instruction. If the -radio 
expert was in keeping with the school 
and its equipment, he must have been 
some young operator with a second - 
class license or perhaps none at all. 

If the student wishes to learn to oper- 
ate arc equipment, he should not fail 
to select a school that has a modern 
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movably around ten to sixteen words a 
minute no matter how long they prac- 
tice. The layman, that is to say, one 
who has knowledge neither of telegra- 
phic code nor of radio equipment, should 
plan to attend a good wireless school 
from six to twelve months to qualify for 
a first grade commercial operator's 
license. 

* . ! +¡ . 
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shipboard arc installation and commer- 
cial types of undamped receiving appara- 
tus. No practical handling of an arc 
set, nor indeed of any other set, can be 
taught entirely on paper. 

As to the length of time it will be 
necessary for the student to attend the 
wireless school, this depends chiefly 
upon the amount of preliminary training 
he has been able to give himself at 
home. Some learners with a remarkable 
aptitude for Continental code attain a 
speed of twenty words a minute in five 
or six months, while others again never 
do get that high, but seem to stick irre- 

The well -experienced amateur, on the 
other hand, who has operated and ex- 
perimented with his own outfit at home 
for two or three years, and who has stu- 
died with fair diligence in the mean- 
time, may need to go to school only six 
or eight weeks -just long enough to 
familiarize himself with commercial ra- 
dio equipment and to get a brief inten- 
sive brushing up on code receiving and 
general radio knowledge. 

A typical radio amateur with a shack 
full of wireless junk, I went to school 
twelve days before going up for the 
government examination. While I got 
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away with a license, it was by a margin 
so narrow that I almost shudder yet at 
the memory of it. I really had intended 
to go to school longer -but that is a 
story. It is to be remembered, too, that 
the commercial operator examinations 
are a great deal more difficult now than 
they used to be. 

WIRELESS CORRESPONDENCE SCHOOLS 

Several correspondence school courses 
in wireless operating have been exten- 
sively advertised during the last few 
years. When these courses first came 
out, a number of gross misstatements 
were made in connection with them, 
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It may be said truthfully, however, 
that the correspondence school wireless 
courses at present on the market are 
well prepared and strictly up to date; 
and they are undoubtedly of value if 
studied in conjunction with the opera- 
tion of an amateur radio set. 

GETTING THE LICENSE 

Passing from the stage of prepara- 
tory experimentation with the amateur 
set or training at the wireless school 
practice- table, we come now to a brief 
discussion of what is to many timid 
young minds -though not justifiably so 
-the supremely dreaded ordeal in the 
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Radio School Apparatur 

such as the assertion that anyone could 
become a radio operator in six weeks by 
studying a correspondence course by 
mail ; and that upon obtaining a com- 
mercial radio operator's license, the cor- 
respondence school graduate could im- 
mediately secure a position at a salary 
of two hundred dollars a month or 
more -mostly more. 

No training on earth will make a 
radio operator out of a raw beginner in 
six weeks- though a few students have 
managed to obtain first class licenses in 
six months. They were still far from 
being operators, however. As has al- 
ready been stated, the highest salary 
that ever was paid to any prevailing ex- 
tent for straight wireless operating on 
shipboard was $125 a month (this was 
for only a short time), and, although 
the maintenance furnished the radio 
operator aboard ship is worth a good 
deal, still it is not cold cash. Most of 
the lurid correspondence school adver- 
tising has been pretty well toned down 
lately, for which we are all grateful ; 

but it did harm enough before it was 
discontinued. 

process of becoming a radio operator: 
the governmental license examinations. 

In the limited space available here, 
only the examination for the first class 
commercial license can be discussed, for 
this is the license that the prospective 
operator is interested in. During the 
war when any sort of radio operators 
were at a premium, a few youths with 
second grade licenses got away to sea; 
but under present conditions, with quite 
a number of first -rate operators idling 
ashore, the beginner with a "pink ticket" 
had as well aspire to be elected presi- 
dent of China. 

As is pretty generally understood, the 
examination for the first class commer- 
cial license, as indeed for all operators' 
licenses except the second grade amateur, 
is in two parts: first, the code tests, send- 
ing and receiving; and second, a review 
of the candidate's technical radio knowl- 
edge. 

The technical examination comprises 
seven subdivisions, to each of which are 
allotted varying point values, arranged 
to total in all 100, as follows: 

1. A diagram (wiring hookup) of a 
complete modern commercial transmitting 
and receiving equipment, including emer- 
gency battery connections and charging 
panel 10 
2. Knowledge of motors and generators, 
both direct and alternating 10 
3. Knowledge of commercial transmit- 
ting apparatus (Theoretical principles, 
construction, practical operation, and 
maintenance) 20 
4. Knowledge of receiving apparatus 
Includes questions about the audion de- 
tector 20 
5. Knowledge of storage battery con- 
struction and maintenance 10 
6. Knowledge of the United States radio 
laws and regulations, international abbre- 
viations, and naval regulations 10 
7. Previous radio operating expérience 20 

Total 100 

About five points are usually allowed 
under "operating experience" for two 
or three years of amateur experience, or 
for wireless school training. The high- 
est grade that the applicant can make, 
therefore, is 85 ; and since 75 is the 
minimum passing mark for the first 
class license, it will be seen that the 
candidate must have his technical 
knowledge pretty well in hand to get 
by successfully. 

It is important to answer all the test 
questions precisely. In the course of 
an examination for an extra first class 
license, I found this among the questions 
on transmitting apparatus: "What 
does g condenser consist of ? -or some- 
thing to that effect. In answer, I 
wrote out quite a lengthy treatise, de- 
scribing in detail every kind of condenser 
used in radio work that I had ever 
heard of,- Leyden jar, oil, mica dielec- 
tric, compressed air, open rack, paraf- 
fine paper, and, for good measure, three 
types of receiving variables. The an- 
swer complete filled five typewritten 
pages. 

When the radio inspector checked my 
examination papers, however, he nicked 
half a point from a possible total of two 
points allowable for a satisfactory an- 
swer to the question about condensers. 
Wondering at this, I ventured to ask the 
inspector what flaw he had found in 
my 1500 -word essay on condensers ; to 
which he replied : "You didn't answer 
the question in the right way; you 
should have said simply that a condenser 
consists of two conducting surfaces 
separated by an insulating medium of 
sufficient dielectric strength to with- 
stand such potentials as may be applied 
to it." Although I said nothing, I 
thought a few things, as may be im- 
agined. I emerged from the examina- 
tion with a grade of 98, however; and 
so I am sure that in the long run the 
radio inspector gave me a good deal. 

In the radio inspectors' offices, the 
entire examination is written; there are 
no oral questions. It has, however, 
been a practice in the past in some of the 
navy yards where license examinations 

Continued on page 60 
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The Code and Its Difficulties 
By Carlos S. Mundt 

The romance of radio lies not in the radiophone concert but in the "dah dit" of the 
code messages whose staccato notes so bewilder the novice. To learn the code requires 
patience to the nth degree, but, once mastered, a new world is opened up to the lis - 
tener-in. These suggestions from a practical teacher should prove most helpful to the 
beginner. 

BOTH wire and radio telegraphy 
may be defined as means of trans- 

mitting intelligence by means of a pre- 
arranged code, each letter and number 
of which is made up of a combination 
of the two radio code elements, the dot 
and the dash. The dot is caused by de- 
pressing the signalling key for an in- 
stant, while the dash is made by holding 
the key down somewhat longer, usually 
for three times the length of a dot. 

The code in practically universal use 
in radio work is the "Continental" or 
"International Morse" as distinguished 
from that used in wire telegraphy, the 
Morse. Although slightly slower, the 
Continental has for its basis all distinct 
combinations of dot and dash inclusive 
of four elements in the case of letters, 
and of five elements in the case of num- 
bers and certain conventional signs, the 
space being reserved as a separation ele- 
ment. Here is the Continental Code 
arranged according to classified forma- 
tions: 

GROUP I 
(Dots only) 

-E --I 
- H 

5 

GROUP II 
(Dashes only) -T - -M 
- --o 

GROUP III 
EQUALS REVERSED 

Dot Beginning Dash 

- -Y 
- - Z --C 

GROUP IV 
Mixed Fours 

GROUP V 
Mixed Fives - --z --3 

`Utilised in foreign language. 

A careful count will show thirty -six 
separate combinations utilized for the 
twenty -six alphabetical letters plus the 
ten numerals. 

Recognition of these code combina- 
- tions must, in the case of both wire and 

radio telegraphy, be an oral rather than 
a visual process. The method of visual 
instruction has been given much promi- 
nence by educators during recent years. 
But, while admirably suited to certain 
educational instruction, it must of neccs- 

-o 

Beginning --N --G 
_ . 
-9 

- D 
-B 
-6 -K -X 

-8 
-7 

sity fail here because of the inherent 
dependence upon sound in telegraphy for 
the conveyance of intelligence. Hence 
we are forced to accept the oral method 
of instruction and to point out the prin- 
ciples involved, as well as to suggest 
any aids or short cuts which may lighten 
the task. 

Various persons are susceptible to 
varying degrees of oral instruction. 
This is just as true in teaching a child 
to associate the sound of a word with 
the word as it is in teaching code. But 
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Fig. 1. Curve of Learning 

we may tabulate statistical data on 
learning progress and attempt to draw 
conclusions from the graph resulting. 
Figure 1 is a fairly average portrayal of 
the analysis. We find the vertical axis 
scaled to represent the speed in words 
per minute, while the horizontal repre- 
sents progressive time. A casual inspec- 
tion of the curve will convince the 
reader of three outstanding facts, viz.: 
(1) In the earlier stages of code learn- 
ing there is fairly even and rapid 
progress; (2) After reaching a speed 
of from four to six words per minute 
(depending upon the individual) there 
is a retardation of progress, or even a 
retrogression (dotted) ; (3) After some 
time the early progress is resumed. 
Now, if we are able to put special effort 
and increased care on the difficult stage 
(that noted under (2), we may in a 
large measure make this stage at least 
shorter in duration. 

The trouble noted in (2) is in all 
probability due to the time element en- 
tering into the motor response at that 
stage. The ear detects the sound, 
transfers the impulse to the brain, where 
it is analyzed by association. However, 
by the time such a speed has been 
reached as now considered (four to six 
words per minute) the motor response 
is increasingly difficult, due to the 
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character elements coming faster and 
too fast for individual recognition. Here 
for the first time the brain must associate 
"dah -dit with 'N' instead of saying 
"one dash and one dot makes N." All 
character combinations must be recog- 
nized each as a sound group belonging 
to a letter. "Sound swing" is difficult 
to define, but roughly it is the distin- 
guishing sound ' sequence which makes 
"dah -dit" sound apart from "dit- dah." 

We will now give suggestions for 
code work which are based upon the 
experiences of many and which are in- 
tended to lighten the task by avoiding 
unnecessary difficulties. 

(1) Do not attempt the whole set of 
thirty-six characters at once. Rome 
was not built in a day, so they tell us. 
Neither was a whole code learned per- 
fectly in a wholesale fashion. A good. 
plan is to begin on the dot letters 
(group I) and the dash letters (group 
II). First try the groups separately to 
distinguish them among themselves. 
Then mix them, perhaps making simple 
words, such as the following: 
HOT IS HIS MOS ITS SET SO 
TOM HIT MISS 5 TIES MET 

TIS. HE SHOT 
(2) There is some disagreement as 

to what is the next step. Perhaps the 
safest thing would be to introduce addi- 
tional characters only as fast as war- 
ranted. The easier ones of Group III 
ought be brought in before any others. 
Group V can be well left until the 
last. 

(3) Similar sound combinations, such 
as S, H and 5, often give continued 
trouble. Steady practise, first on them 
alone and later mixed with others, will 
help. 

(4) Indeterminate dot letters, es- 
pecially from the "equals reversed" 
often give trouble, the 4, V, 6, B, 7 and 
3 being the worst offenders. Again, 
special practise with emphasis on the 
"sound swing" will help. 

(5) Certain of the "equals reversed," 
such as W and G, give difficulty in a 
few cases. Treat as above. 

(6) Mixed forms cause a great deal 
of trouble. Q, Y, F and L are exam- 
ples. Treat as above. 

(7) In addition, remember that re- 
ceiving slightly faster than you are able 
means faster progress. Remember to 
practise sending to yourself, as this helps 
fix the characters in mind. Never work 

Continued on page 64 
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A Four B1b Radiophone Transmitter 
GOOD results have been secured by 

the writer with four 5 watt tubes 
in a circuit adapted from one used by 
the U. S. Army during the war. When 
properly tuned it will transmit voice and 
music 100 miles or more. 

The most important thing is the an- 
tenna system. No matter how efficient 
the transmitter may be, it is absolutely 
useless unless a proper antenna is used. 
For use with this transmitter, a "T" 
type antenna at least 40 feet high is 
recommended. The flat top should be 
100 feet long with 2 feet spacing be- 
tween wires. Seven strand phosphor 
bronze is recommended. Several water - 
pipes should be grounded together by 
means of a No. 4 stranded insulated 
wire. Also for the best results, a 
counter -poise should be erected directly 
under the antenna, a few feet from the 
ground. The counter -poise should be 
slightly larger than the antenna and 
thoroughly insulated from the ground 
and antenna. The lead -in from the 
counter -poise should be connected to the 
ground side of the set. 

For lightning protection, the usual 
means of grounding an antenna should 
be employed, and a vacuum tube arrester 
and a single pole, double throw, 600 
volt, 100 ampere switch should be used. 

LIST OF MATERIAL FOR THE CONSTRUCTION OF 
THIS SET 

I oscillation transformer, approximately 25 
turns. 

1 antenna ammeter, thermo- couple type, 0 
to 3 amperes. 

1 voltmeter, 0 to 500 volts, d.c. 
1 voltmeter, 0 to 15 volts, d.c. 
1 ammeter, 0 to 12 amperes, d.c. 
1 milliammeter, 0 to 300 milliamperes, d.c. 
1 variable condenser, .002 mf. 
2 C. W. transmitting condensers, .002 mf. 
1 C. W. transmitting condenser, .1 mf. 
1 grid leak, 10,000 ohms. 
1 plate circuit reactor or choke, 300 milli- 

amperes 
1 honeycomb coil, L 50. 
1 microphone, % ampere capacity. 
4 dry cells. 
1 potentiometer, A battery type, 300 ohms. 
1 B battery, 22% volts 
1 motor generator, S00 V d.c., 50 watts. 
4 rheostats, 4 amperes capacity. 
4 vacuum tube receptacles. 
4 five -watt vacuum tubes. 
1 12 -volt storage battery. 

Either a panel of bakelite or well sea- 
soned wood, 18 in. by 30 in., may be 
used. The instruments should be con- 
nected up according to the diagram. 
The arrangement of the instruments on 
the panel is left to the taste of the 
builder. Remember that in laying them 
out on the panel, care should be taken 
to see that the instruments are so lo- 
cated as to make only a minimum 
amount of connecting wires necessary. 
No. 12 soft drawn copper wire and 
spaghetti insulation is preferably used 
and all connections must be soldered. 

By Francis J. Andrews 
How to Tune the Transmitter. 
1. Light the oscillator tubes until the 

ammeter registers 4/ amperes, and the 
small voltmeter shows 7/ volts. 

2. Start the motor generator and 
wait until it builds up to 500 volts. 

3. Fix the tap leading from the plates 
to the oscillation transformer at some 
point on the oscillation transformer. 
Then vary the antenna tap, and vary the 

V. T.s FOR TRANS- ATLANTIC 
TELEGRAPHY 

An experimental, high -powered tube 
set at Radio Central, Rocky Point, L. I., 
is handling commercial trans- Atlantic 
traffic with Great Britain and Germany, 
on a wavelength of 19,000 meters. The 
set is, for the time being, composed 
of three 50 kilowatt, 15,000 volt, 
water cooled, metal kenetrons, used as 
rectifiers, and six 15,000 volt, 20 kilo- 
watt, water cooled, metal pliatrons, 
used as high -frequency converters. For 
the experiment with the tube set one of 

Hook -Up for Four -Tube Radiophone Transmitter 

plate tap until the antenna ammeter 
and milliammeter read maximum cur- 
rent. The variable condenser should 
also be varied to obtain maximum an- 
tenna current. 

4. Light the filaments of the modula- 
tor tubes, until the ammeter shows 9/ 
amperes and the small voltmeter re- 
mains fixed at 7/ volts. 

5. Retune the plate and antenna cir- 
cuits for maximum current. 

6. Speak into the microphone and at 
the same time vary the potentiometer 
and note when the greatest deflection of 
the milliammeter and antenna ammeter 
takes place. Then leave the potentio- 
meter on this adjustment. 

Note: It would be well to have an- 
other operator listen -in while you are 
tuning up the set and inform you as to 
the quality of the transmitted speech. 

URUGUAY PASSES FAVOR- 
ABLE RADIO LEGISLATION 
Recent modification of the rigid laws 

governing the installation of wireless 
telephone and telegraph stations have 
made possible the installation of radio 
broadcasting, according to Vice Consul 
Edwin B. Montgomery of Montevideo. 
Applications are now pending which, if 
granted, should mean the opening of a 
splendid market for radio telephone re- 
ceiving apparatus in Uruguay. 

the new mile and a half long antennae 
suspended from six towers, 426 feet 
high, of the Rocky Point Station, was 
used, and the tube set succeeded in de- 
veloping and sustaining in the antennae 
a current strength of 350 amperes. 

So successful was the set in the initial 
experiment that the operators con- 
trolling the automatic sending keys at 
64 Broad Street in New York City did 
not know that they were controlling a 
tube transmitter rather than an alter- 
nator until after the test was completed. 

The Radio Corporation also an- 
nounces a service which enables the 
public to send messages to London and 
Germany at a rate slightly higher than 
postage. The rate announced is six 
cents per word with no minimum re- 
quirement. It will be possible here- 
after for individuals and business 
houses to send messages of as few words 
as three or four at the fixed rate of six 
cents for each word, as for instance, 
"All well" would cost only twelve cents 
plus charges for address, and signature, 
if any. A message may be filed any day 
in the week up to Saturday with the 
designation "Radioletter" or its abbre- 
viation "RL" and it will be transmitted 
in time to reach London or Germany 
the following Monday morning. While 
registered code addresses are acceptable, 
the text of the message is restricted to 
plain language only. The new service is 

called the "Radioletter Service." 
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Simplified Theory of the Federal Arc Transmitter 
By V. Ford Greaves, Engineer Federal 'Telegraph Company 

sOUND, light and radio telegraph 
signals are carried by means of 

waves which, for purposes of general 
illustration may be represented by simple 
diagrams. Waves are divided into two 
classes, called "damped" and "un- 
damped." 

Damped waves are those which, once 
started, either quickly or gradually de- 
crease in size or amplitude until they 
die out entirely. When the head of a 
drum is struck all that is heard is a 
thump. The sound waves quickly fade 
away and are therefore called highly 
damped. On the other hand, when a 
tuning fork or piano-string is struck, a 
musical tone is heard which gradually 
dies out. Such waves are said to be 
slightly damped. Another analogy is 
that of the child in the swing. If the 
swing is pulled back once and then per- 
mitted to "die out," the oscillations 
will gradually decrease until the swing 
comes to rest. Such oscillations would 
be classified as slightly damped. 

Undamped waves are those which 
are maintained in size or amplitude and 
are sometimes called continuous. Light 
waves are continuous or undamped. 
When the string of a violin is uni- 
formly rubbed with a bow, a clear 
musical tone is heard, which does not 
fade away as in the case of the piano- 
string. Instruments similar to the 
violin, and wind instruments, produce 
undamped waves. Now coming back 
to the child in the swing, we all know 
that if a second person stands behind 
the swing and gives it a push each time 
it comes back, the swing will continue 
to oscillate at its maximum amplitude. 
In this case these continuous oscilla- 
tions would be classified as sustained 
or undamped. In music, as in radio 
telegraphy, sustained o r undamped 
waves are recognized as being superior 
to damped waves, for one reason among 
others, that they have better carrying 
qualities. 

Spark transmitters produce damped 
waves, while the Federal arc is a gen- 
erator of continuous or undamped os- 
cillations. In addition to this advan- 
tage, the arc transmitter is much more 
simple in construction and operation. 
These differences in the characteristics 
of waves and electrical circuits are 
clearly shown in the accompanying dia- 
gram. 

The spark transmitter consists of the 
following main units: 

S A source of low voltage alternating 
current. 

T A transformer for increasing the 
voltage. 

C A condenser for producing damped 
oscillations. 

SG A spark -gap for the condenser to dis- 
charge across. 

OT An oscillation transformer so that 
the oscillations in L, can be transferred to 
the antenna through Ls. 

A The antenna. 
G The ground connection. 
The Federal arc transmitter consists 

of the following main units: 
S A source of direct current of low 

voltage. 
CC Choke coils or inductances. 
R Resistance. 
ARC The arc. 
L An inductance for changing the wave- 

length. 
A The antenna. 
G The ground connection. 
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Characteristic Waves and Electrical Circuits 

The typical spark transmitter starts 
with low voltage alternating current. 
The voltage is then increased by means 
of a low- frequency transformer. The 
high voltage charges the condenser, 
which in discharging across the spark - 
gap through the inductance L pro- 
duces a high frequency alternating cur- 
rent, the oscillations of which, however, 
are damped. Then, by means of the 
oscillation transformer, an alternating 
current of high frequency is set up in 
the antenna circuit, a part of which is 
radiated in the form of damped waves. 

The Federal arc transmitter starts 
with a low voltage direct current and 
produces a high voltage alternating 
current directly in the antenna circuit, 
a part of which is radiated in the form 
of undamped or continuous waves. 

Considering again the analogy of the 
swing, the difference between spark and 
arc transmitters can be illustrated by 

two methods of swinging the child, one 
inefficient and round -about, and the 
other efficient and business -like. In the 
first case, which we will compare to the 
spark transmitter, the person gives the 
swing a push and then sits down until 
the swing comes almost to a stop. He 
then jumps up and gives the swing an- 
other push, and so on. In the second 
case, representing the arc transmitter, 
the person stands firmly behind the 
swing and gives it a push each and 
every time it comes back. 

Alternating current is used as a 
primary source of power in spark trans- 
mitters for the reason that it is more 
satisfactory from an engineering point 
of view, than direct current interrupted, 
although direct current can be used. 
Direct current flows or pushes in one 
direction only when it is moving. Di- 
rect current does not necessarily flow 
continuously, as is sometimes 'thought, 
but can be stopped and started at will. 

Our analogy of the swing can be 
used to illustrate how the Federal arc 
changes direct current to alternating 
current in such a simple manner if we 
consider the case where the person 
pushes the swing each time it comes 
back. The swing oscillates forward 
and backward from its normal position 
of rest. These oscillations or alterna- 
tions may be taken to represent an al- 
ternating current of electricity. The 
person pushing the swing always pushes 
forward when the swing is traveling 
forward ; it coming back of its own 
accord. Therefore, the person may be 
taken to represent an interrupted direct 
current, always pushing in the same 
direction at intervals. So it is with the 
arc. The direct current is interrupted 
by the action of the arc in exact time 
with the alternating current in the an- 
tenna and every other alternation is 
given a push of just the right amount 
and at just the right time to keep the 
oscillations going to full amplitude and 
we get undamped waves. 

We shall now consider what takes 
place within the circuits of a Federal 
arc converter. The phenomena is, of 
course, almost instantaneous, but in 
order to analyze the various relation- 
ships they must be treated as occurring 
very slowly. It will be understood 
that the antenna and ground are equiv- 
alent to inductance and capacity in 
series forming the well -known "dummy 
antenna." Therefore, for the purpose 
of this explanation, we will substitute 
an inductor and condenser in series 
across the arc in place of the antenna 
and ground connections. 

First consider the simple arc circuit 
alone without the inductor and con- 
denser being connected. The direct 
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current from the primary source flows 
across the arc in one direction and 
maintains a steady flame as long as the 
current is uniformly applied. The re- 
sistance of the arc varies if the flow of 
current is varied. Increasing the cur- 
rent decreases the resistance, and vice - 
versa. Now, referring to Ohm's law, 
it will be seen that the voltage, meas- 
ured across the arc, will also vary if 
the flow of current is increased or de- 
creased. Therefore, it may be stated 
that the voltage across the arc varies 
inversely as the current, or in other 
words, if the current is decreased from 
any cause the voltage will increase and 
vice -versa. Having this law firmly in 
mind, we will now connect the induc- 
tor- condenser circuit across the arc. 

Immediately the direct current from 
the primary source will start to flow 
in this new circuit in an effort to charge 
the condenser. It can readily be seen 
that this amount of current will be 
subtracted from the arc circuit with 
the result that the voltage across the 
arc is increased, which causes more cur- 
rent to flow in the condenser circuit 
and so on, until the condenser is over- 
charged, due to the inductance of the 
circuit, which phenomenon is similar 
to inertia of solids in motion. 

The condenser now discharges in the 
reverse direction across the arc in the 
direction of the arc current and again 
overcharges the condenser in the op- 
posite direction, due to inertia. The 
next condenser discharge is then in a 
direction opposed to the local arc cur- 
rent, with the result that when the 
opposed currents become equal in value 
the arc is extinguished and de- ionized 
by the magnetic field. The condenser 
discharges and is again recharged by 
the supply current to the point where 
the voltage is sufficient to reignite the 
arc and the cycle of operations is re- 
peated. This phenomenon, when estab- 
lished, results in a smooth alternating 
current in the output circuit having a 
frequency dependent upon the values of 
the inductance and capacity employed. 

Metallic substances, when heated, 
give off a metallic vapor containing 
ions. Soft substances, such as copper, 
carbon and zinc, under the intense heat 
of an electric arc, release a great num- 
ber of ions, so that the space or gap 
between the terminals is heavily ionized. 
Any space or gas which is heavily ion- 
ized becomes a low resistance conductor 
of electric current. Ionized gas is 
very sensitive to the influence of a mag- 
netic field. 

It has been stated that the arc termi- 
nals are placed in a strong transverse 
magnetic field, that is, magnetic lines 
of force are set up at right angles to 
the flow of current and ions across the 
arc. This magnetic field assists in ex- 
tinguishing the arc quickly and restor- 
ing high resistance across the gap by 
throwing the ions out of the arc path, 
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Radio in Australia 
By L. S. Lane 

THE radio fan in Australia is faced 
with regulation which, when 

compared with those of America, are 
almost prohibitive. Despite official set- 
backs, however, there are several radio 
clubs and a small number of transmit- 
ting sets, both radiophone and telegraph, 
in operation. 

To erect a receiving set, crystal only, 
it is necessary to obtain a license. This 
costs the equivalent of $5.00. If a valve 
receiving set is desired, the same fee ap- 
plies, but in addition it is necessary for 
the amateur to pass a receiving test of 
twelve words per minute. Transmitting 
permits are rarely issued to individuals, 
only about 12 transmitting licenses 
having been issued to individual ama- 
teurs in the whole of Australia. On 
the other hand, radio clubs have little 
difficulty in obtaining these much 
sought after documents, nearly every 
club having one. 

Radio broadcasting is just becoming 
popular in Australia, though at present 
there are only two stations giving regu- 

which allows the condenser or antenna 
circuit to become fully charged. 

Referring again to the swing analogy, 
we know that the push on the swing 
must be delivered at the right moment 
and be of the proper duration. These 
conditions vary with different lengths 
of swings. It is the same with the arc. 
The arc must be extinguished at the 
proper moment and for the proper 
length of time, according to the wave- 
length. The wavelength corresponds 
to the length of the swing, therefore 
the strength of the magnetic field, and 
hence the speed of de- ionization must 
be varied with any change of wave- 
length. The magnetic field must be 
increased as the wavelength is decreased, 
in proper proportion to produce stable 
operation of the arc. 

The arc terminals are surrounded by 
hydro^ gas to further assist in the 
de- ionizing process as the high velocity 
of the hydrogen ion assists the magnetic 
field. The hydrogen gas also helps in 
cooling the electrons by virtue of its 
high heat conductivity. The electrodes 
are further cooled by means of running 
water. 

Under normal operation an ammeter 
in the alternating current or antenna 
circuit will indicate .707 times the am- 
meter reading in the direct current 

supply circuit. This ratio, namely I 

d2 
also applies to the corresponding voltages 
resulting in a theoretical electrical ef- 
ficiency of 50 per cent for a modern 
Federal arc converter. This efficiency 
is nearly realized in practice with large 
units. 

lar programs, and in each case only once 
a week. As regards broadcasting waves, 
conditions are superior to those ruling 
in the United States; the waves in use 
at present are 1100 and 1400 meters. 
The radio clubs are, however, usually 
confined to the 200 meter wave. The 
power of amateur transmitters is limited 
to 250 watts. 

There are several healthy indications 
that conditions are being improved, and 
irksome regulations relaxed. Recently 

Radio Yacht "Kestrel" 
Moored at Williamstown, Victoria. 

the annual license fee was reduced from 
ten to five dollars. A semi-official 
promise has been made by the prime - 
minister that he will follow the lead of 
Great Britain, and make the obtaining 
of a license much easier. At present it 
takes about three months to obtain a 
license. 

The newspapers and commercial firms 
are awakening to the possibilities of 
radio, and some are only awaiting offi- 
cial sanction before commencing the 
erection of broadcasting stations. A 
weekly magazine solely devoted to 
radio has made its debut and received a 
hearty welcome from the enthusiasts. 

A Sydney amateur has succeeded in 
telephoning to New Zealand, a distance 
of about 1100 miles, using nine watts. 
This was received on a regenerative re- 
ceiver using only one valve. 

As regards developments in com- 
mercial radio, arrangements have been 
made by the Amalgamated Wireless, 
Ltd., for a vacuum tube station intended 
for direct communication between Aus- 
tralia and England. This distance of 
12,000 miles will represent the longest 
commercial radio service in the world. 
Prior to the departure from Australia 
of the director of the company he agreed 
to write a series of articles for the 
Sydney Daily Telegraph. These articles 
were written on board the Sophocles, 
transmitted 500 miles by radio to Perth 
Station, and then mailed to Sydney, 
where they were duly published. 
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A New Radio Frequency Amplifier 
By E. M. Sargent 

This constitutes the entry winning the second prize in the radio frequency amplifier 
contest which closed October 15, 1922. It is followed by the third prize winner. 
The fourth prize winner will be published in January RIDIO. 

AFEW of our eminent citizens at 
one time or another purchase the 

Statue of Liberty, the City Hall, or 
the Ferry Building; others chase the pot 
of gold at the end of the rainbow, while 
still others try to get results with a 
radio frequency amplifier. Your hum- 
ble writer belongs to class three. 

It was about three years ago that this 
marvelous, new cure -all for receiving 
trouble first attracted serious attention. 
If there were a spark coil transmitter 
in the house next to you and you wanted 
to receive through it, your local radio 
engineer would say -"Use radio fre- 
quency." If the mosquitoes got too thick 
and your pipe wouldn't keep them 
away, -put in radio frequency. No 
matter whether it was a grounded an- 
tenna, a run -down B battery, or ulcera- 
tion of the wavelength, -"try radio fre- 
quency" never failed to inspire the poor 
victim with new hope. 

The writer fell for this new myth 
along with everybody else, and sunk a 
good sized chunk of cold cash into ap- 
paratus to try it out. There is no need 
to detail here the building of that first 
outfit, to tell of connecting it to a loud 
speaker to prevent possible injury to the 
only pair of phones, -and to relate the 
"results" that were obtained. Suffice to 
say that it was only because of the size 
of the financial investment that experi- 
ments were continued along these lines, 
and that is probably the reason why it 
was finally discovered that when used 
properly radio frequency is a valuable 
asset to the long distance receiving 
amateur. 

WINNERS OF RADIO FRE- 
QUENCY AMPLIFIER 

CONTEST 
1st Prize -H. E. Parsons, Can. 

5EH (Published in Novem- 
ber RADIO). 

2nd Prize -E. M. Sargent, 6SC 
(Published in December 
RADIO). 

3rd Prize - W. J. O'Neill, 
9CJX (Published in Decem- 
ber RADIO). 

4th Prize - Robt. Kerrigan. 
Will be published in January 
RADIO.) 
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deals only with specific cases in which 
certain distances have actually been 
covered, and the reader is left to draw 
his own comparisons with his receiving 
set and the results he gets. 

THE AMPLIFIER 

What a radio frequency amplifier will 
not do: 

1. It will not increase the strength of 
signals from nearby stations. 

2. It will not, in itself, eliminate 
or reduce interference or static. 
On the contrary, when used 
with an overhead antenna, it 
usually increases both. 

Fig. 1. 

3 Paragon Rockets 
3 Paragon Rheostats 
1 No. 40 Coil Plug 

(short circuited) 

Circuit Diagram for Radio Frequency Amplifier 
LIST OF MATERIAL 

2 .001 mM. Fixed Condensers 
3 C -301 amplifiers 
2 Cymo Variometere 

At one time or another, the writer 
has tried nearly every known form of 
radio frequency amplification. The set 
about which this article is written is 

the one that has proven to be the best 
of all that were tried. The article 

t 
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Radio Frequency Amplifier Panel 

Ad' 

1 Penn 28 -plate Condenser 
2 45-Volt "B" Batteries 
1 No. 42 Panel Plug 
1 50 -Turn Honeycomb 

What a radio frequency amplier will 
do: 

1. It will increase the strength of 
signals from distant stations and 
will also increase both the day 
and night distance over which 
signals can be received. 

2. It will permit the amplification of 
weak or moderate signals with no 
corresponding amplification of 
tube noises. 

3. It makes possible the use of loops 
and other directional antennae 
which greatly reduce static and 
interference. 

4. It prevents the regenerative re- 
ceiver with which it is used from 
radiating any energy out into 
space through the antenna. This 
energy radiation from receiving 
sets is a troublesome problem in 
many of our cities and the radio 
frequency amplifier offers a pos- 
sible solution. 

Fig. 1 shows the circuit of the ampli- 
fier. Notice that the amplifier can be 
used with any "two circuit" regenerative 
or non -regenerative receiver. It is only 
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necessary to change the primary con- 
denser of the receiving set from series 
to parallel. Variometers are used for 
radio frequency amplifying transformers. 
This does away with the necessity for a 
potentiometer and allows adjustment for 
maximum signal strength for each wave- 
length. The two grid condensers are 
to keep the plate voltage off the grids. 
They should be .001 mfd. or larger. 
The use of grid leaks is optional, none 
being shown in the diagram. The 
honeycomb coil is for loading the loop 
to 600 meters. This should be short - 
circuited for operation on the lower 
wavelengths. 

The amplifier can be used with an 
overhead antenna, although this is a 
doubtful advantage. The antenna and 
ground are connected in place of the 
loop and the proper honeycomb coil in- 
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receiver operated independently over a 
small band of wavelengths. ' This fea- 
ture greatly simplifies the operation of 
the set. The amplifier can be calibrated 
for different wavelengths, and after it 
has been set for a wave, the regenerative 
receiver is tuned exactly as if it were 
directly connected to the antenna. 

Care must be taken that the ampli- 
fier tubes are not allowed to oscillate. 
If the variometers are turned too far 
there will be a click, after which the 
set will suddenly be silent. The click 
indicates that one of the amplifier tubes 
is oscillating, and the oscillations are 
being amplified to such an extent that 
they paralyze the detector. The best 
setting for the variometers and also for 
the condenser around the primary of the 
regenerative receiver, is just before this 
click. It will be found a great advan- 
tage to shield both the amplifier and the 
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Rear f ew of Radio Frequency Amplifier 

serted for the wavelength. When used 
in this way, 600 meter signals from dis- 
tances of 500 miles or more will be am- 
plified so much that they will "spill" the 
detector bulb. Consequently, the inter- 
ference is so bad that this arrangement 
is of very little practical value. 

OPERATION 

The operation of this outfit is remark- 
ably simple, much more so than the dia- 
gram indicates. To receive a given 
wavelength, first tune the regenerative 
receiver secondary to the wave. This 
setting is usually known from experi- 
ence. Then tune the receiver primary 
until a resonance click is heard. Next 
set the two variometers in similar posi- 
tions and rotate both together until 
some signal is heard. Then adjust the 
variable condenser in the loop or an- 
tenna circuit for the loudest signal. 
After this, the exact positions of the two 
variometers can be found. When the 
amplifier has been adjusted in this way, 
it can be left alone and the regenerative 

receiving set. The rheostats are not cri- 
tical on any of the tubes. 

This amplifier was given a thorough 
test with a loop 18 in. square, consisting 
of 16 turns. This was found to be 
about right for 360 meters. For 600 
meters, a 50 -turn honeycomb coil was 
connected in series. The regenerative 
receiver used was one that compared 
favorably with the Grebe CR -8. No 
audio amplification was used. 

The receiving station was located in 
San Francisco. Between the hours of 
8:00 and 8:30 p.m., the broadcasting 
station KLP at Los Altos, 30 miles 
south of San Francisco, was in opera- 
tion. It was found that by setting the 
loop in the right position, this station 
could be entirely cut out and signals 
from KZN, in Salt Lake City, brought 
in with fair audibility. This is a dis- 
tance of 800 miles, and is a feat in the 
elimination of interference that would 
be impossible on an overhead antenna. 
A little later in the evening, KLP gave 
way to KDN, Fairmont Hotel, San 

Francisco. This station was four miles 
due east of the receiving station. Sig- 
nals from this station were completely 
eliminated and KOG and KUY in Los 
Angeles picked up. 

The selectivity of the loop seemed 
confined almost entirely to phone and 
C. W. signals. On sparks, while the 
signal strength varied a good deal with 
different positions, no position was 
found that would completely cut out 
any of them. Between the hours of 
2 :00 and 4 :00 a.m. recently, the follow- 
ing stations were copied with the loop on 
600 meters. No audio amplification was 
used: 
VAE -Pt. Estevan, B. C.; 800 miles -strong. 
NPD- Tatoosh, Wash.; 750 miles- strong. 
KOK -San Pedro, Cal.; 370 miles -strong. 
NPQ -St. Paul, Alaska; 2400 miles-good. 
KHK- Hawaiian Islands; 2100 miles -weak. 
NPM- Hawaiian Islands; 2100 miles -fair. 
JOC- Otchishi, Japan; 5100 miles -weak. 
JCS -Choshi, Japan; 5200 miles -good. 
Two boats in Alaska waters -2000 miles - 

strong. 
One boat off Central America -1700 miles - 

fair. 
Two boats off Japan -4500 miles-strong. 

Had the radio amplifier been con- 
nected to an antenna, the signals would 
have been many times louder and, in- 
terference and static permitting, would 
have been received with greater audi- 
bility than on a detector and three -stage 
audio amplifier. In this circuit, the tube 
is more efficient as a radio than as an 
audio amplifier. 

WINNER OF THIRD PRIZE 
By WILLIAM O'NEILL 

The construction and operation of a 
radio frequency amplifier presents many 
new features to the average amateur, 
who, although he has many circuits, 
etc., for -r.f. has not the firsthand in- 
formation available about construction 
and operation. -The set described is 
my idea of the best all -around type that 
I have had experience with. 

It has a minimum number of parts 
and variable controls which means sim- 
plicity and economy and gives maxi- 
mum amplification per stage, (about 
twice that of either an untuned air 
core or an untuned iron core trans- 
former). In regard to simplicity I 
might say here that if more than two 
stages are employed the coupling im- 
pedances may be mounted on the same 
shaft or otherwise simultaneously con - 
trolled. 

The set is a complete unit containing 
two tuned impedance direct coupled 
amplifiers and a detector. The antenna 
input can be taken directly in at the 
terminals of the tuning condenser of 
the first stage if desired, although a 
small coil in series with a large capa- 
city condenser gives much better selec- 
tivity. 

If a loop is used it should be made of 
sufficient inductance to dispense with 
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Radio Frequency Amplifier Built by W..1. O'Neill 

the coil normally in shunt with the 
condenser. 

Though unnecessary for code recep- 
tion, care should be taken to operate 
the amplifiers at the middle of the 
straight part of the curve by using 
proper plate voltage if distortionless 
voice is expected. 

With a single 200 ft. wire aerial I 
have used coupling of 1/ to 2 ft. with 
the primary and secondary at right an- 
gles, giving extremely fine tuning. 

The apparatus may be built into a 
panel for use with a separate detector or 
built up on a board for experimental 
purposes if desired. 

The circuit used has been found su- 
perior to several others, including the 
"semi- tuned" intervalve transformers, 
circuit in which inductive coupling is 
used between stages with either primary 
or secondary tuned. If both primary 
and secondary are tuned the same signal 
strength and better selectivity result, 
but the double number of controls 
necessary usually does not compensate 
for the advantages. 

Tuning spark signals is similar to the 
familiar three -circuit regenerative set 
with the exception that all three dials 
must be set in approximately the same 
order to transfer through the successive 
stages. With C. W. the best notes are 

Di>tEcT GGNNECT/ON 
TO AE!'t /AL 

Ex rERNAL 
Co/YNEG r/O/YS 

YE/T/eTEJP 

produced by the autodyne action of 
either of the amplifiers. This is done by 
tuning the plate and grid circuits in the 
same manner as in the ordinary tuned 
plate sets. 

The set is soldered throughout with 
No. 14 bare wire in order to reduce 
undesirable capacity effects. 
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From left to right, the instruments in 
the photo are : Aerial and ground bind- 
ing posts; inductance in grid circuit of 
first tube; tuning condenser of same 
and amplifier tube. The next coil and 
tube are identical with the first, while 
the last is the detector. The row of 
posts are : 1 and 2- phones ; 2 -pos. am- 
plifier battery; 3 -pos. tap for soft de- 
tector; 4- potentiometer arm for grid 
bias control ; 5 and 6- "A" battery; 6- 
negative "B" battery. 

RADIO BROADCASTING IN 
GREAT BRITAIN 

"Great Britain will solve the inter- 
ference problem in radiophone broad- 
casting by government control and regu- 
lation," according to A. P. M. Fleming, 
C. B. E., manager of the research and 

Diagram of Connections for Two -Stage R. F. Amplifier and Detector 
C,-.001 mf. Oe -.0008 mf. C,-.0008 mf. 04- .00018 mt. 0,.0008. 0,1-.00025. H4-200s. 
R,-1% megohm. R,-% megohm. 11,1% w. Ft.-l% w. R -8 w. L,--40 turns No. 22 d.o.o. 
on 8-in. tube inside of L.. L., La, L4-85 tarne on 8%n. wood form. Tapped at 40 and 50 tarns. 

As to the tubes used for radio fre- 
quency amplification A -P amplifiers and 
Myers and Western Electric VT -2s are 
best, though the latter are the more 
difficult to obtain. 

L DoP NTE/Y/YA 
Li. Dis coNfYECTfD 

Methods of Connection 

The following is a list of the ma- 
terials and cost in this set: 
Bakelite Panel -6 in. x 24 in. x 3/16 in.$ 2.50 
Oak Base 7/8 in. x 6 in. x 24 in .30 
8 Binding Posts 
3 Fada Rheostats 
3 Ga -std. Dials 
3 -13 Plate Condensers "Illinois" 
3 Coils 
3 W. S. A. Co. Sockets 
2 Grid Condensers -W. E. and 

GrebeROCB 1.75 
2 Grid Leaks 2.00 
1 Radio Corporation Potentiometer 2.00 

1.75 
3.60 
3.75 
6.30 

.30 
2.70 

Total $27.05 

educational department of the Metro- 
politan - Vickers Electrical Company, 
Manchester,, England. Mr. 'Fleming 
represented England at the international 
convention of the Institute of Electrical 
Engineers and the International Electro- 
Technical commission at Niagara Falls, 
just ended. 

"We have learned many valuable 
lessons from the broadcasting experience 
of the United States." One of the 
things we have learned is to avoid the 
establishment of innumerable radio sta- 
tions, with no plan of co-operation be- 
tween them. Eight 1/ kw. stations 
are contemplated and some of these will 
probably be built this year. These sta- 
tions will be located in the principal 
cities throughout the British Isles and 
will be operated so as to eliminate the 
chaos usually found where no rules 
are in force. 

"We have no such thing as broad- 
casting in Britain at present in the 
sense in which the term is used in 
America," he said. "Government re- 
strictions have prevented it, on account 
of the possible interference with the 
requirements of the navy, mercantile, 
marine, war services and aeroplane 

Coistiautd on pace pl 
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"And It Came To Pass-- - 
Roundabout Remarks on Radio Remembrances 

By Sewell Peaelee Wright 

11' 

AND it came to pass that in the full- 
ness of time the months wherein 

static, which is called "X" (and divers 
other things, though not in print or the 
presence of ladies!) becometh history, 
and the cold weather cometh on apace. 
And every ham, each unto himself, 
maketh mighty resolves regarding the 
work to be done this winter. But this 
merely lendeth atmosphere (saith thou 
not to thyself words of mockery con- 
cerning "hot air," thou who readeth!) 
to the tale; let us proceed henceforth to 
the point. 

As soon as the first touch of cold wea- 
ther cometh, a certain ham, who hath 
had long years of experience, starteth 
to till the soil for a Radio Christmas. 
He saith unto his dad that a pair of 
5- watters would make a dandy Christ- 
mas present, and he letteth his mother 
know where one buyeth Baldwin 
phones. His rich uncle is told of the 
wonders of a Magnavox, and lo, he 
mentioneth its price, and enlargeth upon 
his longing therefor. 

He telleth his brother frankly that he 
wisheth a new storage battery for 
Christmas, and he receiveth a wise 
smile, which he taketh for an affirma- 
tion. Sister he letteth know that his 
subscription to RADIO is about run 
out, and that a renewal would pleaseth 
him mightily. And he looketh over the 
territory, and he thinketh unto him- 
self, I have missed not one! This 
Christmas will truly be a radio one, the 
like of which I have dreamed of for 
many years. And he rejoiceth exceed- 
ingly in the thot. 

During the days that passeth when 
Fall turneth into Winter, and the Yule- 
tide cometh on with a rapidity that 
scareth Dad's pocketbook into convul- 
sions, and maketh the very small young- 
sters almost hold their breath in antici- 
pation, he harpeth away on his desires 
at all times, saying such things as I am 
glad indeed that I am to get nothing 
but radio presents this year, and I sure 
will appreciate my presents this year! 
And he leaveth catalogs and dealer's ads 
around with cunning carelessness. 

In the fullness of time it cometh to 
pass that the night before Christmas ar- 
riveth on the twenty -fourth of Decem- 
ber, and our hero sitteth in front of the 
fireplace, rubbing his hands in anticipa- 
tion of the radio Christmas which the 
next day was to usher in. He fixeth in 
his mind the words of thanks he will 
use in expressing his gratitude, and he 
sitteth there long, thinking kind and 
joyous thots. 

And on the next morning, being 
Christmas, he ariseth early, yea, he 
even beateth the alarm clock's clarion 

note, and he dresseth sketchily and 
rapidly, and departeth speedily to the 
lower regions, where he knoweth that 
his Christmas gifts will be displayed. 
He shouteth with much glee when the 
black horn of a Magnavox peepeth out 
from much tissue paper. He huggeth 
two 5- watters so tightly that he almost 
squeezeth the vacuum therefrom. He 
testeth the new storage battery, and its 
pep pleaseth him greatly. His Bald - 
wins arouseth admiration and joy be- 
yond expression -he was more than 
happy; he was fairly oscillating with 
very gladness. He hooketh the battery 
and phones and the Magnavox to his 
set, and turneth on the whole three 
steps. He picketh up a 'phone station 
sending chimes, and lo, the volume 
therefrom was so great that it shaketh 
the house . He waketh with a 
start, as his mother taketh her hand 
from his shoulder and telleth him to lis- 
ten to the midnight chimes from a near- 
by church. It taketh him minutes 
to realize that it hath all been but 
a phantasy of the night. He goeth to 
bed with a hopeful heart, but strange 
forebodings, for is it not written that 
dreams go by reverses? 

And in the morning he ariseth, even 
as in his dream, and goeth down stairs 
likewise - but the likeness between 
dream and reality stoppeth there with 
much abruptness. 

For when he openeth the packages 
bearing his name, he findeth that he 
hath received seven neckties, thirty 
handkerchiefs (twelve of which beareth 
his initial in pink silk) five pairs of 
slippers, Wells' History of the World, 
in two volumes, a combination garter 
and sleeve -band set, and fourteen pairs 

of socks -each pair different in size and 
color. 

YE scribe here draweth the curtain, 
for it becometh us not to look upon 

agony of a comrade. Suf iiceth to say 
that the next day the Salvation Army 
wagon calleth at the door, and the pres- 
ents goeth into service to be used in a 
good work. 

And if any of ye who readeth these 
lines hath friends or relatives who re- 
joiceth in the title of ham or bug, re- 
membereth that to the radio man all 
things are radio, and rendereth unto 
him those things that are radio. 

And those of you who wisheth radio 
gifts for Christmas might marketh this 
story, and leaveth this issue of RADIO 
where those who generally remember 
you will read, and heed. For it is for 
this latter purpose that it hath been 
written; ye scribe seriously contempla- 
teth sending carbon copies to some dozen 
or so himself. 

Which proveth that there is a reason 
for everything -even a yarn like unto 
this! 

RADIO KICK 
By O. R. GRISSOM 

This is Radio KICK, the first num- 
ber is; "it ought to be against the law 
to have a graphophone in a broadcasting 
station," second number, will be a good 
story from some good magazine. Lots of 
people do not know there are good 
stories in magazines; we get a little on 
the side for this. The third number we 
will number the alph. Numbers are 
easier to get than letters, giving a man 
two chances to -get the call right where 
he only had one before. When giving 
the call letters give corresponding num- 
bers, i.e. KICK, 11- 9 -3 -11. 

DON T! fpOGET xnAs OWING 
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"Christmas Phantoms 
ITH her wheel - house 
slightly awry, and two 
empty davits on her port 
side, the tanker Susan 
Reynolds skewered south- 

ward through the dull placidity of a 
copper sea, on the tail of a tropical 
monsoon. Only the lingering yellow 
haze along the distant horizon remained 
as a reminder of the two days of hell in 
which the vessel had wallowed. 

"Bob" Norris, radio operator, arose 
from the floor where he had been pa- 
tiently mopping up the spillage from his 
storage cells, and cursed the judgment 
that had sent him down along the South 
American coast, when he might have 
remained comfortably at home. 

"Doddering ass, that I am," he 
growled to himself. "As English Joe 
used to say: 'I'm a ripping, blooming, 
bleeding, bally blighter.' " 

Thereupon, having expressed himself 
like a true American, he thrust the mat- 
ter entirely out of his mind, and set 
about washing his hands, whistling a 
cheerful chantey of the sea, the while. 
This done, he dropped down before his 
instrument, and listened briefly for a 
chance distress call, as required by the 
regulations. 

In the parlance of his craft there was 
"nothing doing." The whip -crack of 
the static, omnipresent pest of the trop- 
ics, resounded in the receivers. Up the 

by Earl Ennis 
coast, the naval station at Point Loma, 
argued with a distant destroyer, in the 
high querulous whine of Uncle Sam's 
official voice. But on the wave length 
on which ships usually summoned as- 
sistance there was only blank silence. 

"Ho-hum," yawned Norris. 
He slid one ear out from under the 

cap of his receivers, opened a drawer 
and took out a magazine, and cocked 
his feet up on the table. "Let's see," 
he went on to himself, "she was about 
to marry . ..." 

He paused in the act of thumbing the 
pages .... Then he shot bolt upright, 
the magazine falling unheeded to the 
floor. With a single motion he fed up 
his detector lamp, and twirled the con- 
denser knob that gave him his wave- 
length changes, until the sound that had 
broken into his reverie came sharp and 
distinct. It was the bubbling drone of 
a radiophone's "carrier" wave. Not 
unusual off the States, but two hundred 
miles off Southern Mexico, quite an- 
other matter 

"Hello -Susan Reynolds!" 
The voice broke in his car. Norris' 

eyes opened in surprise. 
"Hello -Susan Reynolds . . . . Call 

Captain Hamish to the phone, at once, 
please!" 

The operator sat motionless with as- 
tonishment. Then he flipped a switch 
and the generator of his transmitting 
set hummed into life. 
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"WWMQ - Susan Reynolds- r..r.. 
received -, who -who ?" he snapped 
back in Continental code, demanding 
the identity of the other. 

The answer that came back was dis- 
concerting. 

"None of your damned business," 
growled the voice. "Get Hamish on 
that fone -quick!" 

There was a surly nastiness about the 
tone that aroused every grain of fighting 
instinct in Norris. He glared at his 
glowing tube as though it had a personal 
responsibility in the matter. Then his 
hand sought the key again. 

"Listen angelface," he drawled, in 
precise, staccato code, "if you want to 
do any business with WWMQ, better 
cough up a sine!" 

The carrier wave was right on his 
heels, the voice surlier than ever. 

"Don't get funny," it said. "I don't 
have to sine. Better see what Hamish 
thinks before you pull a bloomer!" 

There was a cocksureness about the 
words that jarred Norris. Further- 
more there was a note of menace in 
them that he did not like. He swal- 
lowed his impulse to snap back an in- 
sulting retort. Instead he squinted at 
the instrument. Then, being a very 
cautious and also a very canny young 
man, he laid down the receivers and 
went up on the bridge. 

Continued on page 46 
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A REGENERATIVE HOOKUP 
FOR THE LOOSE COUPLER 

AND VACUUM TUBE 
By CHAS. R. FRYB 

One of the greatest barriers that arise 
when the ordinary radio enthusiast 
wishes to change from a crystal to a 
vacuum tube detector outfit is the price 
bf ah efficient tuner. Without a good 
tuner he knows that he will not get 
good results, so he usually backs and 
decides to quit the radio game for life. 

If, however, he does get a vacuum 
tube detector and uses it with a vario- 
meter, variocoupler, or tuning coil, he 
will soon become discouraged because 
he can not get the distant stations as 
well as his friend who has a high class 

Regenerative Hook -Up for Loose Coupler 
and P. T. 

outfit. If he has a loose- coupler, he 
may try it in a circuit that is commonly 
used, but even this will not give him 
satisfaction. 

Now if you happen to be one of these 
fellows, do not get discouraged because 
in this article there is a ray of hope. 
If you have a loose- couplet you can use 
it as your tuner. If you have not, build 
one (the navy type is preferred because 
the scratching is not experienced as it is 

with the ordinary type when the slider 
contact passes over the turns of wire 
on the primary coil). 

Here are a few suggestions for build- 
ing a loose -coupler. Wind 60 turns of 
No. 22 double cotton covered wire on 
primary coil and 60 turns of No. 26 
double cotton covered wire on secondary 
coil. Tap primary every five turns and 
the secondary every ten turns. It is 

advisable to put secondary coil on rods 
because if there is any up and down or 
side motion it is very hard to tune in 
the distant stations. 

The next thing to consider is the de- 
tector. If you have a mounted detector 
you can use that even though you may 
have to make a few changes. Of course 
your detector does not have to be 
mounted, but it seems that having every- 
thing behind the panel is the style now. 
In addition to the loose- coupler and de- 
tector you will need phones, phone con- 
denser and batteries. 

After hooking up everything accord- 
ing to diagram try to tune in some sta- 
tion that you are familiar with. If you 
do not get good results at first, do not 
get discouraged. You probably do not 
know how to tune your loose- coupler. 
Since all loose -couplers are not made 
exactly the same, you will have to ex- 
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periment a little until you find out how 
to tune yours. After finding out you 
will never have any trouble in tuning 
those far -off stations. 

Just to show you the results I get 
here in Pasadena, Calif., I will mention 
a few stations that I have heard. They 
are: KLP (Los Altos), KZM and 
KLX (Oakland), KDN and KUO 
(San Francisco), KYG and KGG 
(Portland), KQW (San Jose), KVQ 
(Sacramento), KWG (Stockton), and 
KDYL and KZN (Salt Lake City). 
I have heard ships up and down the 
coast and as far away as Hawaii. The 
near -by commercial and amateur sta- 
tions come in comparatively as loud as 
the broadcasting stations. 

You may think that my set is an ex- 
ception, but when I tell you that several 
boys using this circuit have received 
these stations, and some farther away, 
you will know that it is not an excep- 
tion. The beauty of this little outfit 
is that it costs very little to Construct 
and gets results that some of those high- 
class sets do not get. 

AUTO TRANSFORMERS FOR 
AUDIO FREQUENCY 
By DONALD K. LIPPINCOTT 
OST articles about the transform- 

ers to be used with audio fre- 
quency amplifiers contain a statement 
something like this: "The impedance 
of the primary coil should be equal to 
that of the tube with which it is used. 
The secondary should be wound for 
the highest possible voltage." 

The statement, if I interpret it cor- 
rectly, means that the designer of the 
instrument designs the primary circuit 
according to the ordinary electrical for- 
mulas, and then winds on all the wire 
there is room for and calls it the secon- 
dary, the ratio of turns usually being 
about 1:3 %. 

The inference from the above near 
quotation is that a ratio of 1:4% is 
about 30% better than 1:3%, and this 
is very nearly true. What few people 
realize is that any 1 to 3% transformer 
can be converted to the higher ratio with 
very little difficulty. 

The answer, of course, is the auto 
transformer connection. The hook -up 
must be changed a bit too, but no real 
fan objects to that. 

First examine carefully the trans- 
former you intend to convert, and note 
which binding posts connect with out- 
side and inside ends of primary and 
secondary winding. 

All ready then: Connect the outside 
of the primary winding to the inside of 
the secondary. Then hook up as shown 
in the diagram. Outside of secondary 
to grid through a grid condenser. In- 
side of primary to positive B battery. 
Common primary- secondary lead to 
plate. 

It will be noted that this hook -up has 
features in common with both reactance 

coupled and inductively coupled ampli- 
fiers. Its disadvantage is that it fre- 
quently requires a grid leak- connect 
it from the grid to the positive side of 
the filament, not around the condenser, 
and make it just heavy enough to stop 
the howl. The pencil -mark type is 
best because of its easy adjustibility. 

There is another advantage in the 
auto transformer connection beside the 
increased voltage on the grid, and that 
is that it responds to a wider band of 
tones. The reason for this is two-fold. 
The first is that the -closer coupling 
broadens the tuning. The second is 
that the core loss and resistance drop, 

a 

Auto Transformer Hook -Up 

which ordinarily broaden out the prim- 
ary tuning but have little or no effect 
on the secondary, are here introduced 
into the secondary circuit and are util- 
ized both as voltage drop and to flatten 
out the response curve. 

It will be noted that the diagram 
shows a resistance connected 'from the 
outer end of the transformer to the 
filament, ahead of the grid condenser. 
This is of the same type as a grid leak, 
and again the readily adjustable pencil 
mark is recommended. With the am- 
plifier hooked up, detune until the iiu- 
sic is coming in rather faintly. Then 
make your pencil mark, increasing its 
.density until it begins to cut down 'the 
strength of the signals. As heavy as 
possible without lowering the efficiency 
-that's the way to leave it. Here 
again the idea is to broaden the response 
band and render the music with less 
distortion. 

The amount of additional audibility 
that the arrangement will give depends 
on the original design of the transformer 
and on the tubes with which it is used, 
but it is an improvement in quality in 
almost every case. 

THE MYSTERY BOX 
The W. W. Hodkinson Corporation 

is about to release "The Mystery Box," 
a single reel feature produced by J. R. 
Bray and dealing with radio. This 
film presents a complete explanation of 
radio in its closest relation to the aver- 
age person, and concludes with a pro- 
phesy of successful inter -planetary com- 
munication. Detailed and valuable in- 
formation is given concerning all the 
essential principles of radio, including 
visualization of apparatus and instru- 
ments in use. Along with this there 
are numerous interesting and amusing 
episodes in regular motion picture pho- 
tography which round out the explana- 
tion in very realistic and attractive 
fashion. 
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Inductance Design 
By jeeee Mai- ten 

To figure the inductance of a coil is a task that many amateurs sidestep because of 
the mathematics involved. Such mathematics as appears in this article is comparatively 
simple and can be skipped by the reader who is satisfied with knowing "how" without 
learning "why." The accompanying curves will quickly tell the inductance without 
lengthy calculations. 

FROM time to time there appear in 
in the radio periodicals various arti- 

cles dealing with the design of induc- 
tance coils. In general these articles 
take up the matter of the single layer 
solenoid and develop the standard for- 
mulas into very simple, practical en- 
gineering formulas facilitating quick 
design. 

These articles point to a definite ten- 
dency -the simplification of formulas 
and design methods to assist the engineer 
and designer to calculate coils with a 
minimum of time and effort. However, 
in these articles the formulas given apply 
to special shapes and types of coils, and, 
as there are numerous shapes of coils 
which the engineer has to design, there 
will be a multiplicity of formulas, each 
applying to a definite shape, which 
makes matters a bit unwieldy and not 
so easy. Where an engineer has to de- 
sign ' spirals, single and multilayer sole- 
noids, multilayer coils having square and 
rectangular sections, etc., he has the 
added job of choosing the formula to 
fit the type of coil in hand, which obvi- 
ously contributes much lost motion. 
What is desired is a single formula 
which is applicable to all shapes of coils 
with reasonable accuracy. 

Such a universal formula for induc- 
tances has been developed by Prof. 

7 H ! 
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Fig. 1. Used in Brooks' 
Formula 

Morgan Brooks of the University of 
Illinois. The formula holds for all 
shapes of coils in which the winding is 
a dose one. It is a semi- empirical 
formula based on the theoretical propo- 
sition that the inductance of a coil is a 
function solely of the amount of wire 
used and the geometric configuration 
of the coil. The theoretical formula 
for the inductance of a coil maybe writ- 
ten as follows in terms of the number 
of turns and the coil dimensions: 

Notation Universal 

(2aaN)2 
b+y 

.. -...,.H. . -1 

-T 11 
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where 
nductance in henrys. 

e the mean radius of the coil in cros. 
b=the length of the coil in ems. 
aa' =the area of the flux path within 

the coil. 
y=the length of the flux path outside 

the coil. 
N=the number of turns on the coil. 
The term y, the length of the flux 

path outside the coil, is of course the 
"nigger in the woodpile." It is dif- 
ferent for all types and shapes of coils. 
In the Brooks' universal formula there 
is included another factor instead, called 
the "Shape Factor," which so modifies 
the above theoretical formula as to take 
into account this flux path for any shape 
of coil. This "shape factor" is the em- 
pirical part of the formula. The Brooks' 
universal inductance formula will be 
found to be sufficiently accurate for all 
engineering purposes and is given by the 
equations: 

Cm' F' 
L b +c +R " Io 

0.366 
moo 
Ft y 

(-- L= X F'F'....(s) 
Equation (1) gives the inductance in 

terms of dimensions in cent meters, 
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while equation (2) gives the inductance 
in henrys in terms of dimensions in feet 
and inches. The notation in the formu- 
lae is as follows; and is illustrated in 
Figure 1: 

a is the mean radius of the winding. 
b is the axial length of the coil. 
c is the thickness of the winding. 
R is the outer radius of the winding. 
Cm is the length of the coil winding 

in centimeters. 
Ft is the length of the coil winding in 

feet. 
F and F' are the "shape factors" 

given by equations 3 and 4. 

= lob- 12c +2R 
iob+1oc+1.4R (3) 

F' = taR 
o.5 log too + 

zb +3c ..(4) 

It is not necessary actually to calcu- 
late these shape factors from the above 
formulae, for curves are given which 
give the "shape factors" at a glance. 
These curves are here shown in Figs. 2 
and 3. Fig. 2 gives the shape factor 
for coils of the solenoidal type, that is 
cylindrical types where the axial length 
is greater than the thickness of the wind- 
ing. Fig. 3 gives the shape factor for 
coils of the disc type, rings and pancake 
types where the radial thickness, c, of 
the coil equals or exceeds the axial 
length of the coil. It will be seen that 
the curves give the net shape factor, or 
the product of F and F'. The shape 
factors are given as functions of the ra- 
tios of a and b, and b and c. Hence it 
is merely necessary to obtain these ratios 
from the coil dimensions and find F 
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Operation And Care of Motors And Generators 
By D. B. McCown 

This, the first of a series of practical articles, is concerned with direct current machines. 
The second, to be published in an early issue, will deal with alternating current equip- 
ment. The author, who is assistant radio inspector at San Francisco, has a knack for 
simplifying complex subjects. 

BASICALLY, a motor is a machine 
that converts electrical power into 

mechanical power. A generator is the 
converse. The term motor, electrically, 
may be applied to any type of machine 
that accomplishes the theoretical condi- 
tions laid down in the definition, but 
actually this is generally limited to the 
ordinary type of rotating machines 
which are used for power supply. The 
name generator as applied to include all 

/NG- 

Fig. 1. Series Motor Connection 

types of a.c. and d.c. machines for the 
generation or production of electrical 
energy, is similarly limited to a rotating 
machine, which is turned by some form 
of outside motive power. 

We will first consider the series mo- 
tor, connected as in Fig. 1. The line is 
connected through a series starting re- 
sistance, direct to the armature, and 
thence through the field to the other 
side of the line. When this type of 
motor is started, the starting lever is 
moved to point 1, and held there for a 
short time, the duration of the starting 
period depending on the characteristics 
of the load and the size of the motor. 
After the machine has gained speed, the 
starting lever is gradually moved over, 
until the starting resistance is cut out of 
the circuit, and the motor connected di- 
rectly across the line. This lever is held 
in place by a magnet in series with the 
armature, against a spring, which tends 
to return it to the off position, and, if 
by chance the current should be turned 
off, or the circuit through the motor 
opened, there will be no chance of a 
short circuit, or sudden rush of current. 

This series motor's armature rotates 
in the magnetic fields set up by the 
series field winding, and, as it is rotat- 
ing, there is a secondary current set up 
therein. This is referred to as the back 
electromotive force, ( "back e.m.f. "). 
That is, the motor armature, while 
rotating, acts as though it were a gen- 
erator armature, in that it actually gen- 
erates current in its windings, but this 
current is directly proportional to the 

speed of the machine, i.e. the greater 
the speed, the greater the value of the 
back e.m.f., and therefore, the less the 
value of the current flowing through the 
whole motor circuit from the line. Con- 
versely, the slower the speed of the 
motor, the lower the back e.m.f, and the 
greater the current drawn from the line, 
which tends to again speed up the mo- 
tor. At zero speed, therefore, the cur- 
rent would have nothing to hinder its 
path, except the low ohmic resistance 
of the windings, and if the full working 
voltage were to be impressed on . the 
terminals of the machine it would be 
liable to burn out. 

A series motor, therefore, "pulls" 
harder, the lower the speed. So at 
minimum speed, theoretically, its power 
would be infinite, if an infinite current 
could be supplied and carried by the 
windings. This is of immense advan- 
tage in certain classes of work, where it 
is essential to have enormous torque at 
the start, and where a reasonably high 
speed is also wanted after the motor has 
finally overcome the inertia of the load, 
and gotten it to running. Such loads 
are encountered in electric railway 
work, electric automobiles, and the like. 
The series motor will try to reach in- 
finite speed, if allowed to run idle, and 
therefore it is not well suited to inter- 
mittent loads, as in radio motor- genera- 
tors, requiring a shift from full load to 
zero load almost instantaneously. 

For such loads, another type of d.c. 
machine is usually used, known as 
"shunt wound," so named from the fact 

Fig. 2. Shunt Motor Connection 

that the field and armature are con- 
nected in shunt to one another, and 
then across the line. The fundamental 
circuit of this type is shown in Fig. 2. 
Here, the line is connected in the final, 
or running position, point 4, directly 
across the armature, without the field 
winding in series, while the field is ex- 
cited by the line current as well, and is 
also connected directly across the line, 
but with a resistance in series, to limit 

the current. The action of the starter 
for this type of motor is identical with 
that for the series motor, but, as the 
back e.m.f. generated by the armature 
is independent of the armature current, 
more constant speed is obtained. The 
actual functioning of the armature is 
the sanie as the armature of the series 
wound motor, but is limited in its action 
by the independent control of the field 
rheostat. The weaker the field, the 

Fie. 3. Compound Motor Connection 

greater the power generated, if the ma- 
chine is operating at constant speed or 
load. If the load is variable, the greater 
the speed, the weaker the field. This 
is effected by a reduction in the back 
e.m.f., which occurs every time the field 
current, and consequent density of the 
field flux, is reduced, and the net result 
is to increase the armature current in 
proportion to the weakening of the field. 
A reduction of speed is taken care of in 
the reverse order, i.e., by increasing the 
density of the magnetic field, until such 
a point is reached that saturation takes 
place, beyond which no increase of field 
current will help, due to the iron's 
carrying all the magnetism (so to speak) 
that it is able. 

A different type of motor connection 
which involves a combination of the 
other two types is the "compound" 
wound machine. This has the heavy 
series windings on the field coils, in 
series with the armature, and also the 
shunt windings in parallel thereto. This 
type of motor is shown diagrammatically 
in Fig. 3. This type of motor possesses 
the advantages of both a shunt and a 
series wound machine, and is especially 
desirable when the load is rapidly 
changed. The speed of this type of 
motor is regulated by the strength of 
the shunt field, when running idle, and 
the instant the load is thrown on, the 
increase in the current in the series 
field permits the full power of the 
motor to be utilized as soon as it is 
needed. The speed control rheostat is 
placed in series with the shunt field, and 
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acts in the same manner as the field 
rheostat of the shunt motor. Another 
type of compound wound machine is 
the differentially compounded motor, 
which, however, is seldom used. It is so 
connected that the field flux decreases 
as the load increases, and may be made 
so that it even may increase in speed 
when the load is increased. 

The speed of these various types of 
motors depend on several factors. First, 
in a series motor, the speed is deter- 
mined, within limits, by the applied load, 
while the shunt motor's speed is limited 
by the field current, which changes the 
density of the magnetic field in which 
the armature turns. Stated mathemati- 
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nected like the motors, as series, shunt, 
or compound wound machines. The 
series type has not found very general 
application, as it must be used on cir- 
cuits having a constant current, as for 
example for street lighting, and must be 
provided with regulator which can be 
adjusted to compensate for small 
changes in the load. 

Shunt wound generators are adapted 
for constant potential circuits, as for ex- 
ample, on ordinary lighting circuits, 
using incandescent lamps in parallel, 
where the potential must remain con- 
stant, or serious trouble will occur, due 
to the lamps burning out. However, if 
the load is raised to such a point that 

Typical Motor -Generator Set for Radio Use 

cally, the speed of a series wound motor 
varies inversely as the impressed load. A 
shunt wound motor, when loaded within 
reasonable limits of power, does not 
change its speed with changes in the 
power, provided this load is changed 
gradually, as in ordinary mechanical 
operations. But where sudden varia- 
tions of the load are encountered, as in 
radio work, it will not remain at con- 
stant speed. Few people realize that 
the motor turning over an ordinary gen- 
erator, as is used to run the a.c. gener- 
ator for a spark transmitter, is perform- 
ing the hardest kind of service that elec- 
trical equipment is subject to. When 
it is considered that with the sending 
key open there is practically no load, 
and that the closed key gives a full load, 
it can be easily seen that the intermit- 
tent operation of the key, as is essential 
to form the signals of the telegraph 
code, throws the load on and off with 
great rapidity, and in effect is almost 
like a hammer blow to the armature 
when the load is thrown on, and the 
sudden release of the key throws almost 
as severe a strain on the mechanism. 

Direct current generators are the 
converse of motors of similar types. A 
generator is supplied with power, in 
the form of rotational effect, from some 
source of outside power, as a gas en- 
gine, steam turbine, water turbine, etc., 
and it generates electric current by the 
motion of the armature or field conduc- 
tors through a magnetic field, which 
sets up a current in these conductors, 
which, after being led through suitable 
electrodes, or collectors, is used for vari- 
ous purposes for which it may be 
adapted. 

Direct current generators are con- 

it tends to even slightly overload the 
machine, a rapid decrease in voltage will 
result, which is naturally undesirable. 

Again, as with the motors described, 
the compound type of generator is the 
most used, and most desirable type of 
generator for average work. It pos- 
sesses a series and shunt field, like the 
motor, and is usually so wound that it 
maintains a constant potential at the 
terminals of the machine, no matter 
what the load conditions are within 
normal limits, but can be so designed 
that it will give even an increase in volt- 
age as the load rises. Compound wound 
machines are used generally for a 
source of direct current supply. The 
regulation, as the self- adjustment of the 
voltage is termed, is usually good, and 
little attention need be paid to the ma- 
chines beyond the normal care necessary 
for correct lubrication, etc. 

Radio generators, as used on the plate 
circuits of vacuum tubes, are usually 
compound wound, and usually give ex- 
tremely satisfactory service. In some 
of the smaller sizes, where the voltage 
drop on load is not so important, they 
often are shunt wound. 

One special type that deserves men- 
tion, owing to its being used in small 
portable vacuum tube radio transmitting 
sets, is the "dynamotor." Dynamotors 
are so constructed that they are, as the 
name suggests, both dynamos and mo- 
tors. Fig. 4 shows the schematic con- 
nections for the ordinary dynamotor; 
the motor end is supplied with d.c., and 
runs at the speed, and under the condi- 
tions determined by the designer; the 
generator end is connected to windings, 
which are placed in the same slots as 
are used for the armature windings of 

the rotor end, but, of course, carefully 
insulated therefrom, and the same field 
is used for both circuits, i.e. the shunt 
field of the motor end serves for the 
same field as is used for the generator. 
The windings of the generator are pro- 
portioned so as to give either a higher 
or lower voltage, as may be desirable, 
which is then taken from the output side 
in the same manner as if the machine 
were an ordinary generator. 

The dynamotor possesses several im- 
portant advantages, and some almost as 
serious disadvantages. It can be made 
light, and is of convenient form, and 
where a light or intermittent load is 
used, it will operate with good satisfac- 
tion. It possesses only one set of bear- 
ings, and is contained within one com- 
plete housing, and is reasonably efficient. 
The chief defect lies in the impossibility 
of any effective system of voltage regu- 
lation on the output side. As the field 
strength is fixed, by the winding of the 
motor end, no variation of this is possi- 
ble, without disturbing entirely the oper- 
ation of the machine as a whole. The 
machine is built to give a constant po- 
tential, and a constant current, and will 
do so, provided it is not seriously over- 
loaded, but no regulation by any outside 

Fig. 1. Dynamotor Connection 

method is practicable, except the very 
poor system of lowering the supply 
voltage. While this can be done, and 
some regulation obtained this adjust- 
ment can be only carried on within very 
narrow limits, which are usually too 
narrow to be of much value, as the 
capacity of the machine drops as soon as 
the voltage is lowered. A series resis- 
tance, in the supply circuit would ac- 
complish the same result, of course, with 
the same rather unsatisfactory action. 

SECOND DISTRICT CON- 
VENTION 

An annual affair that is the cul- 
mination of all radio for the season is 
held every year by the Second District 
Executive Radio Council at New York 
City. This one will be the third of its 
kind, and everyone who attended last 
year's Show and Convention can vouch 
for the success of the affair. Next year 
the Convention will be held at the Hotel 
Pennsylvania, March 1st, 2nd and 3rd. 
It is planned that any of the Radio 
Clubs affiliated with the Council will 
have booths at the Convention, and 
there will also be some of the historic 
radio sets on view. The Convention 
will be open to licensed amateurs and 
their friends only. 
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Are shorter Wavelengths Worth While? 
By Walter Emmet 

The "New West" in radio is down among the comparatively unknown shorter wave- 
lengths. The discoveries of the future will be in this realm. Hence it behooves 
the progressive amateur to become familiar with this region through reading such 
surveys as this. 

THE recent outburst of interest in 
the super- regenerative circuit of 

Armstrong points the way to new de- 
mands for short waves among radio ex- 
perimenters and designers. 

Hertz showed directional properties 
of very short waves in 1887, Ladd and 
Stone in 1901 and Marconi in 1922. 
These waves behaved like light waves. 
The shorter the electric wave the closer 
the family resemblance became and the 
more accurately could one predict its 
exact behavior. If it struck a metal 
screen it was regularly reflected. If it 
met a prism of pitch or sulphur it was 
correspondingly bent like a light ray 
going through a prism of glass. In all 
possible experiments the electric wave, 
as it became very short, showed that 
light and electric waves differed only in 
wavelength; they had the same velocity 
in space and both could be projected by 
proper reflectors like a beam of radiation 
almost as narrow as a search light. 

Any thoughtful student of radio his- 
tory who is not familiar with the early 
tendencies in radio would fail to under- 
stand the drift away from short waves, 
which has not ended with 24,500 meters 
for the 1000 kw station at Bordeaux, 
France (LY), or recently projected sta- 
tions calling for 30,000 meters. Such 
frequencies can be heard directly in the 
head receivers without any heterodyne 
by many persons. 

The deciding factor which gave a 
steady direction to this development 
was the requirement of greater power. 
Spark stations stopped with about 70 
kw in the antenna in 1910. The arc, 
the "timed" spark, the alternator and 
finally the vacuum tube respectively 
have been called upon to radiate energy 
until today approximately 200 kw is 
reached. 

Large electrical structures, in aerial, 
and ground or counterpoise are necessary 
to take up this vastly increased energy 
flow. Hence the natural wavelength, 
which should rarely be more than half 
the traffic wavelength, called for longer 
waves. These in turn offered a lower 
resistance due to radiation, or were in- 
efficient relatively to short waves, but 
the current was greater, and the cur- 
rent squared, determined a net gain in 
radiation from an engineering point. 
Commercially these structures are like 
the prehistoric monsters of the coal age 
-any sudden economic development 
cheapening transmission would render 
them an incumbrance and they will dis- 
appear. An efficient static reducer 

would scrap most of them in the imme- 
diate future, as one thousandth part of 
their energy will suffice for all trans- 
oceanic radio communication. 

Many pioneers tried modulating a 
stream of sparks which in the case of 
Elihu Thompson's direct current oscil- 
lator of 1892 gave practically a stream 
of interrupted arc discharges. This 
method gives from 5,000 to 50,000 
"jigs," sparks or wavetrains per second 
and clear articulation -with low power. 

Collins, Fessenden and others, in their 
early radio telephone experiments, used 
waves much shorter than 1000 meters, 
which then was considered long. To- 
day it is considered just on the verge of 
medium waves. More power for longer 
distances soon necessitated the use of 
1500 meters. Fessenden's high frequency 
alternator gave this. It bridged 
Brant Rock, Mass., and Babylon, L. I., 
by radio telephone, but there was no 
commercial development from it, in 
spite of its being a record at that time. 

Soon after this, new work between 
Machrihanish, Scotland and Brant Rock 
caused the wavelength to be raised to 
more than double the above value, while 
the power and the natural period of the 
antenna in all transmitting stations went 
up together, in order not to lose radia- 
tion. The radio designers looked 
"knowing" but they were only making 
a virtue of necessity : they had to in- 
crease the wavelength with the power, 
for practical reasons. 

Further experiments by Fessenden 
brought up questions whose answers 
would determine the general design of 
transmitters in the light of the data ac- 
cumulated by Austin and Cohen. There 
was a best wavelength for a given dis- 
tance, on account of absorption, bending, 
earth losses, etc., in an electromagnetic 
wave. "Fading" and "static" were all - 
important factors whose effects could 
only be averaged by extensive experi- 
ments. Fessenden found that one did 
not get the best all around reception over 
long periods by using the longest avail- 
able wavelengths. Four thousand me- 
ters gave better results than 8000, and 
it is only again after 15 years that the 
Dutch engineers, through tests between 
arc stations in Java and Holland, have 
come to decide on 4000 meters as better 
than longer waves. In the latter case, 
static seemed to become more violent. 

The U. S. Government in 1910 and 
again in 1912 shoved the amateur into 
the wave "pocket" below 200 meters. 
Suddenly those who wanted distance- 

and always more distance -bitterly com- 
plained of the drab outlook of their 
prospects in making new records. They 
very seldom if ever ventured under 200 
meters, however, and many preferred to 
creep up around 350 meters. None 
seemed to draw the conclusion that they 
were in a safe harbor, electrically speak- 
ing. Experimenters like Armstrong 
and Bolitho dove for results and we 
have the super- heterodyne and the oscil- 
lator- quencher, which became the super - 
regenerator in the U. S. Others 
nourished vague hopes of being ulti- 
mately assigned a longer upper wave 
limit, but this immediately encroached 
on the international ship -wave of the 
time. 

Knowing what careful experimenters 
can contribute to practical knowledge, 
it is the acme of irony to find that the 
"lost province" of amateur radio below 
150 meters was taken over by the gov- 
ernment, largely because the amateurs 
were too preoccupied after 1919 to use 
C. W. high -power tubes after W. C. 
White's suggestions for experiments 
with ultra short waves. In England 
they had longer waves and their ex- 
perimentation was closely regulated. 

SHORT WAVES AND STATIC 

Static is the cancer eating at the heart 
of radio communication. Any new de- 
parture must first be judged in the light 
of its effect on static. The position of 
the short wave is singularly strong in 
regard to immunity conferred on radio 
apparatus from static. There are at 
least six types known and classified but 
they all will break up a telephone or 
broadcast speech where music or code 
would not be seriously affected. Static 
is the greatest enemy to be overcome in 
broadcasting. 

When static comes in, most "redu- 
cers" balance it out or localize it while 
leaving the side tones and carrier waves 
undisturbed. For long waves this is a 
hundred times as difficult to do without 
distortion as with very short waves. 

Short waves have had a final endorse- 
ment in the remarkable results obtained 
by Armstrong in America and Bolitho 
in England by the use of unbalanced 
oscillating circuits working at 50 meters 
and under. These circuits "run away," 
10,000 times a second or more for broad- 
casting reception and are prevented from 
"spilling over" into steady oscillation by 
a "quenching circuit" consisting of an 
oscillator which undoes the work of the 

Continued on page 66 
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Power Supply for Vacuum Tube Transmitters 
By Charles K. Fulghum 

Herein is presented a comparison of various practical methods for obtaining non - 
pulsating high voltage direct current for vacuum tube oscillating circuits employed for 
radiophone or C. W. work. The treatment covers batteries, d. c. generators and pre - 
rectification methods, but excludes circuits using alternating current as a power 
source. 

BATTERIES 

DRY batteries may be used as a 

source of power for vacuum tube 
detectors or amplifiers employed in 
wavemeter calibration or external heter- 
odyne circuits. Detector tubes usually 
will oscillate on 50 volts without 
"bluing" and 200 volts may be used 
with amplifiers. Plate current of from 
10 to 20 mills -amperes may be secured 
for temporary purposes from a block of 
dry cells costing from $10 to $15. 

Small storage batteries are more 
economical, as the initial cost is from 
40c to $1.00 a cell and as the cost of 
recharging is low. A battery of the 
Plante type can be made by the experi- 
mentor for less than ten cents a cell, 
using large test tubes as containers and 
strips of sheet lead as electrodes. 

The use of batteries of either type is 
recommended only where oscillating cir- 
cuits of small power are to be used tem- 
porarily. Occasionally small 'phone or 
C.W. transmitters may be operated on 
power derived from batteries, but where 
the installation is permanent, some other 
source of power should be used. 

D. C. GENERATORS 

Generators for radio use are high 
voltage machines operating at from 350 
to 2000 volts with loads rarely exceed- 
ing 3 amperes. As a rule they are not 
required to operate over extended peri- 
ods of time, but when this service is re- 
quired of them especial care should be 
taken to see that the load does not ex- 
ceed 75 per cent of their rating. This 
precaution should be observed for 
three reasons: insufficient driving power, 
the temperature rise factor, and be- 
cause operation at abnormal loads gives 
rise to "swinging" and "fading." The 
first factor may be eliminated by cor- 
rect design. 

All generators heat up to a certain 
degree. As long as the load is not in- 
creased the temperature will remain 
constant, but increased loads, especially 
if abnormal, cause the temperature to 
rise rapidly with resulting deterioration 
of the insulation, which will sooner or 
later mean a burnt out generator. The 
amount generators will heat in ordinary 
operation depends, of course, on the al- 
lowance the manufacturer has made for 
the temperature rise factor. As an ex- 
ample, the generators manufactured by 
the Electric Specialty Company of 

Stamford, Connecticut, are "figured on 
a basis of about 1 hour full load at 4.0 

degrees C. rise. For continuous opera- 
tion (four hours or more) allow 70 to 
80 per cent of rating given. All ma- 
chines will deliver 25 per cent over 
load for one half hour." Similar data 
may be obtained from other manufac- 
turers. 

Generators in operation require 
proper oiling, freedom from dust, and 
maintenance of the commutator and 
brushes in good condition. If sparking 
at the brushes develops the machine 
should be shut down and the trouble 
corrected. 

All leads should be well insulated, 
and. if possible, enclosed in rigid or 
flexible metallic conduit to avoid pos- 
sibility of shock. The generator and at- 
tendant driving power, which is usually 
a motor, ought to be placed in a room 
separate from . that occupied by the 
transmitting equipment proper. Other - 
wise, in mounting the motor and gener- 
ator, care should be taken to see that no 
vibration can be conducted through the 
walls or floors to the transmitting 
equipment, as vibration of the tube .ele- 
ments cause extraneous noises in the 
radiated signal. 

The advantage of the high voltage 
direct current generator over other 
equipment are few and are usually de- 
rived in special cases where expense . is 
not considered. The current obtained 
must, for the best transmission, be "fil- 
tered," and the construction of a filter 
for this purpose is as costly as the con- 
struction of one for use with other 
equipment. 

High voltage generators rated at from 
''z to 1/ k.w., delivering from 350 to 
2000 volts, may be obtained for from 
$75 to $250. Similarly, generators 
rated from 25 to 300 watts operating at 
from 350 to 500 volts cost from $25 to 
$60. This, of course, excludes the cost 
of driving power. 

PRE -RECTIFICATION METHODS 

One of the most satisfactory methods 
of obtaining a high voltage direct cur- 
rent is by the "pre- rectification" method. 
Briefly, this consists in stepping -up al- 
ternating current of 110 or 220 volts, 
by means of a suitable transformer, to 
potentials slightly greater than those re- 
quired by the tubes to be operated. 
Both halves of the cycle of this high 
potential alternating current are then 
rectified and the pulsating direct current 

obtained passed through a suitable filter 
circuit before being used on the plates 
of the tubes. 

Three methods of rectification arc 
available: electrical, chemical, or me- 
chanical. Electrical methods of rectifi- 
cation make use either of the one -way 
conductivity of a gaseous medium due to 
ionization, or to.the electron flow from 
heated bodies. Of the methods devised, 
i.e., rectification by kenetrons, S tubes, 
magnetrons, and arcs either of the Coop- 
er- Hewitt or open air type, only kenetron 
and S tube rectification have found 
practical use in amateur installations. 
The instability of the arc does not war- 
rant its use for this purpose, and magne- 
trons are, as yet, unavailable. However, 
kenetrons and S tubes are easily ob- 
tained, and, with properly designed 
equipment, offer an excellent means of 
obtaining high tension direct current. 
The initial expense of either type of 
equipment is practically the same, but, 
due to the unusual life of the S tubes (at 
least three times that of similarly rated 
kenetrons), the latter are recommended. 

The best circuit for either type of 
tube seems to be the "split secondary" 
hook -up, which calls for the use of a 

transformer with a secondary designed 
for twice the required voltage with a 

mid -tap in the secondary winding. The 
circuit is so common that comment is 

unnecessary, and available data may be 
had in practically any publication on the 
subject. 

Equipment employing either type of 
tube requires little attention, once the 
initial adjustments are made. Both 
kenetrons and S tubes will hold up 
under extreme overloads for short 
periods of time, but overloading the 
tubes should be avoided and operation 
at the rated loads maintained if a 

maximum tube life is to be expected. 
The cost of this equipment is usually 
from one -third to one -half that of simi- 
larly rated generator equipment, and 
the operating expense is slightly less. 

Electrolytic rectification has gained 
favor because of its low cost. The 
equipment is similar to that used in 
vacuum . tube rectification, with the .ex- 
ception that electrolytic rectifiers are 
used instead of vacuum tubes. The 
action of the rectifier is caused by the 
formation of oxide films on strips of 
aluminum immersed in a suitable solu- 
tion. The solutes commonly employed 
are sodium borate, sodium phosphate, 
and certain compounds of phosphoric 
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acid. Sodium borate (borax) has been 
found as good as any. 

Aside from its cheapness, electrolytic 
rectification possesses certain disadvan- 
tages. The equipment is far from being 
compact, and it must be located in an 
easily accessible place, for it not only 
requires constant attention while in 
operation but the plates must be fre- 
quently cleaned and the electrolyte re- 
newed. 

Mechanically, an alternating current 
can be rectified by the "synchronous 
commutator" method, which, though 
found in but few installations in this 
country, is possible of development. The 
initial cost of the equipment would 
probably be slightly greater than that 
of vacuum tube equipment, but the life 
of the apparatus is indefinite and it re- 
quires only the care that any commuta- 
tor equipped device should receive. 
The device itself, if designed to oper- 
ate from an alternating current circuit, 
requires a synchronous motor to drive it. 
Current is taken from the 110 volt 
mains and stepped -up to the required 
voltage. By means of a commutator 
device driven by the motor, this high 
voltage current is rectified. Similarly, 
direct current from the mains or from 
a storage battery may be converted into 
an alternating current, its voltage then 
raised by a transformer, and the alter- 
nating current then rectified. This pos- 
sibility makes the device of interest to 
users who are isolated from an alter- 
nating current supply. The apparatus is 
possible of wide variation in design. 

Summarizing, it may be said in favor 
of pre -rectification equipment that the 
expense is less, both initial and oper- 
ating, it requires less attention, it is 
usually more compact, it possesses none 
of the disadvantages of mechanically - 
driven apparatus, and it permits the use 
of alternating current for lighting the 
filaments of the transmitter tubes. 
While alternating current can be used 
for this purpose with tubes supplied with 
direct current from a generator, there 
is usually noticeable in the radiated 
signal an alternating current "hum," 
while with pre -rectification equipment 
this "hum" is automatically balanced 
out. Alternating current for filament 
heating is not only cheaper than direct 
current, but by using properly designed 
filament heating transformers the cur- 
rent flowing from the plate to the fila- 
ment is carried equally by all portions 
of the filament, thereby prolonging the 
life of the tube. 

The direct current obtained from 
generators or from pre -rectification 
equipment is pulsating in nature, and to 
prevent this pulsation from being im- 
pressed on the radiated signal it is neces- 
sary to "smooth it out." A circuit for 
affecting this change is known as a 
"filter" circuit, of which at least two 
types are in common use. 

As originally developed with kenetron 
rectification, a large condenser shunted 
across the high voltage direct current 
leads was used to reduce the voltage 
fluctuation. According to Dr. Gold- 
smith, in his work "Radio Telephony," 
"If the current drawn from the charged 
condenser is comparatively small (which 
will be the case if the condenser is very 
large and a small current at high voltage 
is drawn therefrom), the potential dif- 
ference at the terminals will remain 

.appreciably constant." It is, however, 
neither theoretically nor practically pos- 
sible to obtain in this manner an abso- 
lutely constant potential. If, however, 
the amateur wishes to use condensers 
only for this purpose, the use of the 
Mershon electrolytic condenser, placed 
on the market by the American Radio 
and Research Corporation, is recom- 
mended. The capacity of this con- 
denser is given as 38 micro-farads, and, 
aside from the advantages of high capa- 
city and compactness, it is self -healing 
when punctured by abnormal potentials. 
Oscillographs show very little voltage 
fluctuation when this condenser is used 
as a filter. 

However, for the best "smoothing out" 
action, a choke coil of several henrys 
placed in the positive high voltage lead 
with a condenser of high capacity 
shunted across the leads between the 
choke and the plate connection should 
be used. Better yet, a choke coil in 
each high voltage lead with a condenser 
shunted across the leads on either side 
of the choke may be used, and the 
voltage fluctuation with this arrange- 
ment is practically nil. For the design 
of such circuits and formulae for the 
calculation of the constants of the con- 
densers and chokes, the reader is re- 
ferred to an article by Dr. Hull in the 
February, 1916, "General Electric 
Review." 

HOW A RADIO RECEIVER 
WORKS 

A telephone receiver consists of a 
permanent magnet, which acts upon a 
metal diaphragm. Around the poles of 
the magnet are wound fine coils of wire, 
which vary the magnetic attraction 
upon the diaphragm and thereby cause 
it to vibrate at the frequency of the 
"audio" waves. The alternating cur- 
rent resistance effect of the coil to the 
carrier frequency, which is 875,000 cy- 
cles per second at 360 meters, is very 
high. The voice frequency varies from 
300 to 1,200 generally, and it is the 
superimposed voice envelope which is 
the current actuating the diaphragm. 

In order to shunt the carrier fre- 
quency across the headphones, which are 
in series with the circuit of the receiv- 
ing set, a small condenser is placed in 
parallel to the headset. This will not 
permit audio frequency to get through, 
but forces it to circulate through the 
headphones. 
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VARIO- COUPLER WITH ZERO 
CAPACITY 

An interesting departure in the de- 
sign of a vario- coupler has been made 
by Alfred Crossley, radio engineer with 
the Bureau of Engineering, U. S. Navy, 
who has substituted a 40 -turn spider - 
web rotor for the usual form of secon- 
dary coil. This gives maximum coup- 
ling when the plane of the spider -web 

tit 

Dario- Coupler with Spiderweb Rotor 

is parallel to the plane of the cylindrical 
primary and minimum when at right 
angles. 

The base, instead of being made of 
bakelite, uses hard rubber containing less 
than 1 per cent of free sulphur. It is 
claimed that this vario-coupler is ex- 
tremely selective and gives particularly 
good -results with radio frequency am- 
plification as it has an electro-static 
capacity of less than 1 micro-microfarad 
at zero coupling and 5 micro-microfarad 
at maximum coupling. 

WIRELESS WONDERS 
Attendance at our meeting house 
Was limited to,one starved mouse; 
Until the thought struck Deacon Snow 
To make us good by radio. 
The folks they all turned out for fair 
To get religion from the air; 
But Deacon must have crossed his 

wire - 
'Cause that dery box up in the choir 
Yelled out, "Babe Ruth is now at bat, 
Dusted the plate off with his hat. 
Strike one -the crowd in great suspense; 
Busted a homer to the fence." 
A fool kid whooped right out, 

"Eeyow l" 
And Deacon mopped a clammy brow; 
But our folks 'ten church as they should 
Since science came to make us good. 

-M. H. R. in Louisville 
Courier -Journal. 
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NEWS OF THE BROADCASTERS 
K. F. D. B. 

By Ralph M. Heintz 

S 
EVERAL months ago the Mercantile 
Trust Company of California, wishing 
to serve its patrons and business asso- 

ciates with financial news, market reports, 
expert advice, stock and bond market quota- 
tions and news of such nature, conceived the 
idea of establishing this service through the 
agency of the radiophone. As the bank's 
scope of business covers the Pacific Coast 
west of the Rocky Mountains, as well as 
several of the Pacific Islands, the power 
needed was quite large. Plans were im- 
mediately laid for a station capable of put- 
ting 1000 watts into the antenna to cover 
this entire area should need arise. 

Because of the fact that variable powers 
were necessary, the master- oscillator power - 
amplifier system was selected as being the 
simplest arrangement for fulfilling the vari- 
ous needs. The master oscillator is a com- 
plete set in itself and has been used for some 
time awaiting the completion of the power 
amplifier. When used directly on the antenna 
it has an output of 50 watts and serves as 
an auxiliary set when only short distances 
are to be covered. It is equipped with its 
own generator and power supply as well as 
its own system of control. It is provided 
with one 50 watt tube, as oscillator, and one 
50 watt tube as modulator. A 50 watt tube 

Fig. 1. Matter Oscillator 

is capacity- choke -coupled to the modulator 
tube as a speech amplifier. The circuit is 
known as the tuned grid reverse feed -back. 
This circuit was chosen after preliminary 
experiments as being the best suited to the 
needs and is certainly as efficient as any dr- 
cuit so far tried. It has the advantage of 
ease of tuning, which is especially desirable 
where several wavelengths are used. 

Each tube is provided with its own fila- 
ment voltmeter, filament control and plate 
milliameter. The remaining two meters are 
the output radio frequency ammeter and plate 
voltmeter. An oil variable condenser con- 

Fig. 3. Rear of Power Amplifier 

trots the grid and is operated by the center 
knob shown on the panel. Above this knob 
is the field rheostat control. The outside 
knob varies the field by 350 ohm steps, the 
inner knob acting as a finer adjustment be- 
tween the larger steps. This makes it pos- 
sible to accurately control the plate voltage. 
On the lower shelf are located the filter re- 
actors and filter condensers. There are four 
of these reactors, each of 20 henrys value. 
These are bridged by two condensers, each 
of 6 mfd. capacity. The remaining reactor 
is the constant current plate choke. The 
lefthand handle at the bottom of the panel 
controls the wavelength switch which makes 
it possible to instantaneously change the 
wavelength. The righthand handle is the 
"Send and Receive" switch. It not only 
controls the circuits of the master oscillator 
but also of the power amplifier. This switch 
is provided with a dashpot which offers re- 
sistance to movement toward the "send" posi- 
tion providing a time lag for the filaments 
to come to full brilliance before the plate 
potential is applied. This set is also pro- 
vided with a relay and chopper, giving a 
600 circle note for L C. W. telegraphy. This 
relay is worked from an ordinary telegraph 
key, or bug, and breaks the grid circuit of 
the oscillator tube for C. W. telegraphy. The 
chopper is connected in the microphone cir- 
cuit and operates through the modulator 
tube. The generator supplying the plate of 
this set is of 500 watts capacity. It is 
mounted on rubber legs and is practically 
noiseless in operation. 

The master oscillator and receiving equip- 
ment are in a separate room electrostatically 
shielded from the power room. A sound- 
proof partition serves to exclude the genera- 
tor noise. The power room contains the two 
generators and power amplifier. 

The power amplifier is provided with six 
250 watt U. V. -204 tubes, each with its own 
filament rheostat. The tubes are mounted on a 
spring cradle so as to relieve the tubes from 
jar and generator vibration. The grids of 
each tube are provided with a radio fre- 

quency choke to minimize intervalve oscilla- 
tions. 

Fig. 3 shows the filter reactor of 40 henrys 
and plate reactor capable of accommodating 
two amperes at 2000 volts. There are four 
filter condensers each of six microfarad ca- 
pacity shunting the fifth reactor. 

The filament transformer is one of 1 kw 
output, which is in turn fed by a 1 to 1 

ratio transformer in order to doubly isolate 
the filament supply from the line. The 3 kw 
generator is capable of supplying 2000 volts 
at 1% amperes. This generator is also elec- 
trostatically shielded from the power am- 
plifier. The main inductance is wound of 
1 in. copper tubing, 25 turns, 14 in. in di- 
ameter, and is located directly back of the 
power amplifier out of the field of the vari- 
ous transformers and chokes. 

The amplifier is controlled by a motor 
driven time lag relay which is in turn con- 
trolled by the time lag changeover switch on 
the master oscillator set. A time lag of five 
seconds takes place between the time when 
the filaments are lighted and the plate po- 
tential is applied. As a safety measure 
each filament is supplied with a relay which 
in turn operates a second relay, so that, 
should a filament fuse blow or a filament 
burn out, the set is automatically abut down. 
It is quite apparent that should one of the 
six tubes burn out there would be danger not 
only of overloading the filaments of the re- 
maining five but the plate current may also 
rise to a point which might prove danger- 
ous, due to the fact that the oscillatory dr- 

Fig. 2. Power Amplifier 

cuit may become detuned. This arrangement 
also gives warning when starting up that a 
certain filament is not lighted, so that the 
operator can locate the trouble. 

The entire station is controlled remotely 
through the agency of six push -button 
switches so that the operator need not rise 
from his seat. The station is also provided 
with a system of inter -connecting switches 
whereby the small master oscillator set can 
be made to operate as a 50 watt transmitter; 
also the power amplifier may operate inde- 
pendently as a transmitter, using one, two 
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LETTERS TO THE EDITOR 
Proper Procedure in Calling 

Sir: 
Many amateurs, especially those operating 

C. W. or I. C. W. types of transmitting 
equipments, seem to pay no attention to the 
Regulations covering the proper procedure 
in calling and signing off. Article XXV 
provides that "The call shall comprise the 
signal - - - the call letters of the 
station called transmitted three times, the 
word from, (de) followed by the call letters 
of the sending station transmitted three 
times." (Article XXV, Regulations of the 
London Convention, Pg. 33, Radio Laws and 
Regulations.) 

The system for answering the call is pre- 
cisely the same, except the call of the station 
answering send its call only once, followed 
by K, the invitation to transmit. 

The CQ signal is also permitted, and is 
substituted for the call, or answer, as may 
be pertinent in an individual case. 

Now, I would be very glad to know by 
what process of reasoning, or other mental 
gymnastics the larger number of C. W. and 
similar station operators perform when they 
send countless calls, a half dozen DE signals, 
and sign off anywhere from six to a dozen 
times, and then often repeat the whole pro- 
cess over again, without pause or interval. 

I have been informed that several operators 
"thought" that C. W. stations were entitled 
to such privileges, as they usually had 
trouble in calling, owing to their sharpness 
of tuning. Such ideas, thoughts, or other 
hazy notions are entirely erroneous, and C. 
W. stations are no more entitled to call end- 
lessly than are any other classes of stations. 
They are all actually governed by the Regu- 
lations, equally, and should abide by them. 

In other words, no stations, C. W. or 
otherwise, shall call, according to law, in any 
different manner than that set down by the 
above -mentioned paragraphs. 

Respectfully, 
D. B. McGoww, 

Asst. Radio Inspector. 
Oct. 24, 1922. 

The Passing of the Spark 
Sir: May I take this opportunity of reply- 

ing to "A Reader" and "Belligerent Ham," 
and many others who have not put their 
thoughts in writing? For I am sure that 
many, many of the genus "Ham" feel as 
these two. 

Both of the above letters remind one of 
the drowning man grasping at the proverbial 
straw. They have read the handwriting on 
the wall and they fear its consequences. But 
I believe there need be no fear. The spark 
is going to pass, -the sooner the better for 
all concerned- although during the long win- 
ter evenings one will miss the note of a 
really good spark set. 

The spark must go as the open- mufflered 
motor in cities has gone. It simply does not 
belong any more, except as "A Reader" 
points out, on ships for the purpose of calling 
assistance when in distress, and the chopper 
may beat it out there. The spark has out- 
lived its usefulness. Now it is close to be- 
coming a nuisance, not only to the broadcast 
listener, but to the amateur as well. 

Undamped sets may crowd together in a 
limited waveband and handle traffic lots of 
it. How much traffic can you handle with 
a 1 kw. spark going half a mile, even ten 
miles sway, if you are anywhere near its 
wave? Very little, if any, I am sure. Half 

a dozen, perhaps more, C. W. transmitters 
that have been working DX satisfactorily, 
must leave their messages on the hook while 
one spark, only one, mind you, clears his 
traffic. Is that fair, Mr. Spark, to keep every- 
one waiting while you get off your messages? 
I think it rather selfish. Change your spark 
"trans" into a C. W. "trans" (G. M. Best 
will be glad to tell you how), make your 
"OT" into a C. W. inductance, go out and 
sell newspapers for the cash to buy a tube 
or two, put in some sort of a well -filtered 
d.c. arrangement, and work with the C. W. 
man and not against him! 

"C. W. is no good," you say -"Sparks 
handle practically all the traffic " -"Most of 
the C. W. reports are heard, not worked." 
My answer is, "Look up your back numbers 
of 'QST' and turn to the Traffic Section." I 
don't think you need any more convincing 
argument than last month's traffic report. And 
the season has hardly commenced! 

You don't think low- powered C. W. is 
reliable. If not how is it that when 6ZAC 
calls 6ZAF all ZAF has to do is say "i i ga "? 
"But that is on 375 meters," you say. All 
right, then, can you handle two-way traffic 
with 3ALN the way 6XAD does on 20 
watts? Can you shoot three messages straight 
to 4BF in mid -summer? Can you- But I 
could go on and on with such instances. 
Yes, they are remarkable, but before very 
long such records are going to be common- 
place and on power input way under 1000 
watts. 

Now as to the matter of interference with 
broadcast reception. "A Reader" has ex- 
pressed himself much better than "Belligerent 
Ham." Mr. "Ham" admits that he can hear 
sparks a mile away when he is tuned to 360 
meters, but when his bulb is oscillating the 
spark causes practically no annoyance. True, 
but do you know what you are doing to Mr. 
Novice wbo lives on the corner and is lis- 
tening to the same DX broadcast station? 
You have constituted of your receiving set 
a perfectly good heterodyne and Mr. Novice 
cannot understand why there is such a squeal 
on the said station's wave. Also, you have 
spoiled the quality of your own reception by 
having your bulb oscillating, and the modu- 
lated wave from the transmitter is distorted. 

Due to the wise heads who formulated the 
Pacific Plan, we have averted, forever I 
hope, the potent wrath of the broadcast lis- 
tener, and verily his strength is huge. Let 
us abide rigidly by the Pacific Plan, and 
stamp out the ignorant ham who disregards 
it as we poison the gophers in our gardens, 
for, like the gopher, he will destroy our 
flowers if he is allowed to continue. 

About the a.c. -C. W. set. Mr. "Reader" is 
right about their interference-causing quali- 
ties. They do cause a great deal of inter- 
ference locally, but not on 360 meters, and 
they are not causing irate broadcast listeners 
to write to their congressmen that the ama- 
teur should be eliminated. Also I believe 
that following the development of the syn- 
chronous rectifier for high -powered C. W. 
stations we will have less of this a.c.-C. W. 
QRM. It is perfectly possible to filter the 
d.c. from a synchronous rectifier and use it 
for voice. 6EN has definitely proved this. 

Mr. "Belligerent Ham," I do not believe 
that the average person does know that you 
are only too glad to relay messages for him 
and he will undoubtedly be interested, but 
the only way to retain this interest is to de- 
liver the message. We are all glad to relay 
messages, but how many of us deliver the 
message to the addressee? Very often, too, 
a relayed message consumes greater time in 

arriving at its destination than does the mail, 
hence the good we do the novice, apart from 
the novelty of sending a message by radio 
which soon passes, is practically nil. Frankly, 
we are of very little service to him. 

Mr. "Reader," you are right in saying that 
radio is a utility and a convenience. The 
government of these United States is to secure 
the greatest good to the greatest number. 
Now there is no question but that there are 
a far greater number enjoying broadcasts 
than there are Amateurs. In order to hold 
our place we must do something to justify 
our existence, and in so doing we must not 
interfere with the pleasure of the broadcast 
listeners. No, I bold no brief for the broad- 
caster, but I do know that it lies within the 
power of the broadcast listening public to 
put us out of existence. That we must not 
allow! Never! We must hold together and 
defend ourselves, leaving no loophole in our 
armor. I greatly fear that the spark trans- 
mitter is the Achilles heel of amateur radio. 

We are doing our country a service and 
we must let the public know it. That service 
is this -We are preparing ourselves to be 
the nerves of our Army and Navy in the 
time of a national emergency. Without com- 
munication, and especially radio communica- 
tion, the greatest army and the strongest 
navy would be powerless. My task in the 
last war was instructing men in radio com- 
munication and I know that radio operators 
cannot be made in a day. You know it too. 
If you really want to be of service to your 
country and justify your existence as an 
amateur, grab the next chance you get to 
go to one of the summer training camps and 
take up Signal Corps work, or join the Naval 
Reserve. You will never realize how much 
good it will do you until you have tried it. 

In conclusion let us remember these few 
points and observe them: We must justify 
our existence (Not forgetting that the Ameri- 
can Indian was the first in this country as 
was the amateur on the air). We must not 
offend those who have it in their power to 
put us out of existence. We must hang to- 
gether; and CARRY ON! 

BROOKE SAWYER, 6XAS, 
First Lieut. Signal Reserve Corps. 

South Pasadena, Calif. 

The Other Side 
Sir: May a long -suffering "novice" break 

into your columns in answer to "A Belli- 
gerent Ham" and "A Reader" whose letters 
appeared in your November issue? 

Just where these correspondents get the 
idea that sparks do not interfere on 360 or 
400 meters I do not know. Nor do I under- 
stand how anyone who has ever tuned a re- 
ceiving set can take such a ludicrous posi- 
tion. If they know anything at all about 
radio, they know that sparks do interfere. I 
wish they could tune -in with me at almost 
any hour of any day or night. They would 
get a practical demonstration of spark inter- 
ference. 

As to the fault being in the receiving sta- 
tion, I frankly admit that single- circuit 
tuners are used in a large proportion of 
"novice" stations. But this, mostly, is the 
"novice's" misfortune rather than his fault. 
At any rate, it is the present condition and 
can not be brushed aside, for the "novice" 
can no more afford to change from single - 
circuit to something better than the spark 
air -hog can afford to change to C. W. Yet 
"A Belligerent Ham" and "A Reader" want 

Continued on Nee toll 
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NEWS OF THE RADIO CLUBS 
HARMONY AT SAN DIEGO 

By 6XAD 
"Peace: a state of quiet; freedom from dis- 

turbance; harmony between persons or 
parties " Thusly does friend Web- 
ster define that elusive thing, commonly 
known as ... "peace"! 

For some time there has been a sort of 
friction in the Southland-centering in and 
about the charming city of San Diego. It 
has been lamentable -for it involved many 
operators in that locality. "Good men - 
tried and true" -were drawn in the vortex 
of un -rest, and -as a direct resultant-the 
night airs became jammed and efficient work 
on the air was rather more by accident than 
anything else! 

Through the courtesy of The Anthony Co., 
Ltd., of Los Angeles, Major J. F. Dillon, 
Lei Benjamin, W. W. Lindsay and the 
writer sallied forth from Los Angeles in a 
splendid Packard twin -six -on a certain 
cheerful day in October -bound for the 
southern city. 

'Deed and it was a wonderful drivel Hon. 
Macdonald, Chief Operator at KFI, conned 
the speeding land ship! 'Nuff sed ! At 
times we barely hit the highest spots in the 
long, long road! l 

The courteous hospitality with which we 
were welcomed will e'er be remembered by 
me! 

Dragged -out details are always wearying! 
Hence -suffice it to say that Major Dillon, 
as Radio Inspector -in -Chief of the 6th Dis- 
trict, made a masterly speech at the especial 
meeting of San Diego amateurs that had 
been called for the occasion. It was brief - 
to- the -point -and explained the situation in 
even less than the proverbial nutshell! 
Major Dillon strongly advocated PEACE, 
and he subtly let it be inferred that if 
PEACE did aot ensue 1 

And he was right! 
The air-the ether, if you like-is NOT 

for any one body of men ! It is a medium 
that is used for the inter -exchange of signals 
between ANY men -in the U. S.- provided 
that in the transmission of signals, the laws 
of the U. S. are obeyed! 

The idea that any dis- affected group of 
operators can, because of some fancied -and 
FOOLISH I -little grievances among them- 
selves, an "glom" the air that no one can 
work with any degree of satisfaction -is, to 
say the least, ridiculous! Jealousy in both 
sexes of the human race is- alas-one of the 
chiefest factors of human misery! Is it not 
then a GREAT pity that this same demon 
should enter into the otherwise harmonious 
life of radio operators in the Southland? 

There are two Eminent Medicos in San 
Diego-each with his "following" of ama- 
teurs. Far be it from me to even attempt to 
dissect their "differences" -BUT: I would 
beg of them to bury the rusted, old hatchet! 
I would be of them to remember the good 
cause of of tcieat radio! I would say -here- 
with -to both of them: 

Gentlemen! - - - FORGET IT 1" 

There are tales without end -in San 
Diego! (And many tales that have no 
beginaiag -that I could discover!) These 
do not spell "efficiency"! Rather have they 
a disastrous tendency to .... disrupt! 

Although it is a horrible bromide'ism -I 
venture to bring to various memories the 
FACT that: 

"United -we stand! Divided -there is 
Hell to pay!" 

This coming radio season promises to be a 
wonder! Shall we, of the Southland, 

not ALL pull together? 

Luis Rexach (40I) of the Porto Rico 
Radio Club of San Juan, P. R., has put the 
club on the radio map with his 100 -watt 
C. W. set. Through his station the club 
established communication with 4FT at 
Atlanta, Georgia, on September 15th. This 
station was also copied on September 20th by 
Gerald Wilson, 6BCA, at San Jose, Calif., 
while it was sending to 4FT, a distance of 
about 4000 miles! By means of two other 
new stations it is hoped to maintain regular 
traffic schedule. An endeavor is being made 
to establish communication with amateurs in 
South America, so "soon we will have traffic 
from South America to Hawaii through Porto 
Rico and California. These are not 'chi- 
meras,' but positive things" writes Joaquin 
Agusty (4JE), president of the club. The 
club has 302 members, most of whom are 
studying the club's free course in radio as 
translated into Spanish by 4JE. 

The Long Beach (Calif.) Radio Research 
Association has undertaken the ambitious 
project of endeavoring to communicate via 
radio with the Victorian section of the Wire- 
less Institute of Australia at Melbourne. 
Arrangements are being perfected by Robert 
J. Portes, 2500 Elm Ave., Long Beach, and 
H. Kingsley Love of Melbourne so that these 
tests may be carried on during December, 
code transmission to be carried on from 
Daugherty Field. Other clubs or amateurs 
interested in this work are urged to write 
Mr. Portes for complete details. A part of 
the expense of cabling confirmations is to be 
raised by a $5.00 from all participating and 
a part by a contribution from the Pacific 
Radio Trade Association. 

PACIFIC PLAN REVISIONS 
At a representative meeting of Sixth Dis- 

trict radio club members at Los Angeles, 
Calif., Oct 14th, the Pacific Plan was 
amended so as to allow a DX listening -in 
period from 7:30 to 8:00 p.m. and broad- 
casting and pure C. W. transmission from 
8:00 to 10:00 p.m. daily without interference 
from spark or I. C. W. transmission. With 
delegates present from nearly every radio 
club in California, this action was made 
unanimous. Resolutions were adopted urging 
every amateur to observe this courtesy. This 
action was taken with the understanding that 
all broadcasting should be discontinued at 
10 p.m. 

These revisions in the previous plan of 
ceasing spark transmission between 7:30 and 
9:00 p.m. were sponsored by the radio clubs 
of Central California at the request of Major 
J. F. Dillon, Radio Inspector for the Sixth 
District. They represent a compromise be- 
tween the demands of concert fans that 
broadcasting continue till midnight and the 
desire of amateur operators that non- inter- 
ference broadcasting be continued from 8:00 
to 9:00 p.m. 

Under their provision all amateur and 
broadcast transmission will be stopped from 
7:30 to 8:00 p.m. in order that Eastern sta- 
tions may be heard. Each club is to select 
traffic officers whose duty it will be to warn 
violators of the rule of no-spark or I. C. W. 
operation between 7:30 and 10 p.m., that 
they are in danger of losing their license. 

During the convention emphasis was 
placed upon the necessity for rigid obser- 
vance of this rule. The hope was expressed 
that every amateur would voluntarily respect 
this agreement. Otherwise there is danger 
of the most rigorous restriction of amateur 
activities. 

SOME GOOD D. X. WORK 
By Lest.ta B. GRAHAM 

On the afternoon of Sunday, Oct. 1, 1922, 
Frank M. Curtin (7SZ), Edmund B. Craney 
(7AEG) and Leslie B. Graham (7BM) 
made a trip to the summit of Mount Spokane 
for the purpose of making some radio receiv- 
ing tests. We left Spokane about three 
o'clock in the afternoon and arrived at the 
summit of Mount Spokane, a distance of 35 
miles, in time to make camp and erect an 
antenna before dark. 

Our antenna was attached to two trees 
about 65 feet apart. From one end of the 
antenna our lead -in was brought in a slanting 
position to the front wheel of our car. The 
total length of the antenna, including the 
lead -in, was about 100 feet. The height of 
the two pine trees was about 15 ft. It was 
impossible to obtain a good ground connec- 
tion and as a substitute we laid out about 
65 ft. of rubber- covered wire to the end of 
which we connected a small coil of bare 
copper wire. The small coil of wire was 
buried about six inches in damp ground. 
Immediately after hooking up the set we 
gave it a short test during which we heard 
WGY Schenectady, New. York. After this 
test we finished making camp and ate our 
lunch. 

The receiving set which we used was a 
single circuit regenerative tuner with two 
steps of amplification. The following stations 
were heard during the night: 
STATION LOCATION TIME 
WGY Schenectady, N. Y. 6:10 P.M. 
KFBK Sacramento, Calif. 8:30 
KFAN Moscow, Idaho 8.45 
Avalon Catalina Island 9:00 
9ZAF Denver, Colo. 9:10 
KUS Los Angeles, Calif. 9:15 
KDKN 9 25 
KFC Seattle, Wash. 928 
KGG Portland, Ore. 9:55 
SAPW East Cleveland, Ohio 10:08 
7LU Greybull, Wyo. 10:11 
7SC Seattle, Wash. 10:12 
9APD St. Louis, Mo. 10 :15 
6BXD 10 20 
7ZD Bozeman, Mont. 1022 
KLZ Denver, Colo. 1027 
4BV Wilmington, N. C. 10:34 
KZN Salt Lake City, Utah 10:37 
KFKA 10:40 
CJCA Edmondton, Alta., Can. 10:45 
CFCN Calgary, Alta., Can. 10:53 
6BSA 11:19 
7AEA 1121 
7HR Eugene, Ore. 1124 
9AWM Chicago, Ill. 1125 
6BEG Los Angeles, Calif. 1128 
9AMQ Kansas City, Kan. 12:03 A.M. 
9AOG Lawrence, Kan. 12 :10 
9CFI 12:19 
7GA Portland, Ore. 1222 
7RA Seattle, Wash. 12ßS 
6AVG San Francisco, Calif. 1221 
3MK Norfolk, Va. 1229 
6BES 12:31 
8BO Detroit, . Mich. 1:01 
SDI Houston, Texas 1 :10 
7RN Cashmere, Wash. 1 :45 
6BUD 1:48 
7AR Portland, Ore. 1:52 
6AO Hayward, Calif. 1:55 
SAU Detroit, Mich. 1:59 
9BD Vancouver, B. C., Can. 2:01 
7AD Seattle, Wash. 2:07 
9CBA 2:09 
8CW Pittsburgh, Penn. 2:15 
9ABG St. Paul, Minn. 2:19 
6PT Salt Lake City, Utah 226 
1HAS 2:34 
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6ASW 
9HCR 
6AED 
9RF 
6ASJ 
5UC 1 A 
9DHN 
9BXT 
9BCF 
9BTT 

Gonzales, Calif. 

San Diego, Calif. 
Denver, Colo. 

Oakland, Calif. 

Norfolk, Mass. 
Joliet, Ill. 

Fort. Dodge, Ia. 

2:55 
2 :59 
3:03 
3:09 
324 
3:30 
3 :38 
3:44 
3 :47 
3:48 
3:54 

9AB Chicago, Ill. 3 :55 
9BX Chicago, Ill. 3 :55% 
9BHK Dallis Center, Ia. 3 :56 

All the times given above are Pacific time. 
The total number of stations heard during 
the night was 62, which we believe to be a 
record for one night's work. The elevation 
of Mount Spokane is approximately 5,800 
feet. 

We broke camp about four o'clock in the 
morning and returned to Spokane. As yet 
we have been unable to verify all of the 
calls heard, but we expect to hear from all 
of them very soon. 

SOME STILL BETTER 
RECORDS 

By HOWARD A. CootcsoN 

While enroute from San Francisco to 

Honolulu sa operator on S. S. China, I lis- 
tened in on 200 meters with a detector and 
one -step L f. amplifier and logged the 

..Eastern calls. heard as follows: 

October 22 --449 miles west of San Fran- 
cisco for China: SPX, 9BED, 9ANQ, 
9AWM, 9CXP, 9DHB. 

October 23 -845 miles west San Francisco: 
5BN, 7ZB, 7EN, 7NY, 7AEM, 7RI, 8SP (Fair- 
mont, West Va.), 8XE (State College Pa.) 
calla 9GK, 9BED,: 9DBL, 9AJH, 9DXN, 
9AXU, 9PN, 9BJI, 9BIZ, 9XE, 9ZAF, 9BDS, 
9FM, 9ZN,, 9XM, 9GK, AD7. (Hear 8XE 
and 9GK Chicago working all evening.) 

October 24 -1210 miles, west San Fran - 
cieco: SZA, SCV, SEO, SABH, 7BK, 7DP, 
7SC, 7TQ, BAIO (East Pittsburg, PL), calls 
6KA, SBWA (Akron, Ohio) calls CQ, .BYU 
(Dayton, Ohio) calls CQ, 8NB (Rochester, 
N. Y.) calle 9 ? ?, 9DK, 9AWN, 9BDS, 
9AOG, 9CKM. 

October 25 -1602 miles west San Fran- 
cisco: 3BLF ( ?), 4HH (Tampa, Fla.), 
4BV (Wilmington, N. C.)calls 9CNS, SHA, 
SZA, SNK, SEO, SSM, 5EK, 7ADF, 7RN, 
7SC, 8XE (State College Pa.) calls CQ, 9BJ 
(Chicago), 933K (Chicago), 9BJI, 9AXD ?, 
9CMK, 9CNS calls CQ all night, 9AWM 
calls 5EK, 9ZAF, 9AYI, 9BCY, SAUL, Qua 
with 1CMK, 9BDS, 9ZN, 9BDE ?, 9GK 
( Chicago) copied working with an "8 ". 
Meg says "Want you here often sig 9DKB" 
9GK very consistent_and QSA.._ 

October 26 -1963 miles west San Fran- 
cisco: SXAD (Orange, Texas), 9XM 
(Madison, Wis.) very Qua and clear. 
Copied the following i'9XM test 9XM test 
pue card fm' any stn beyond 1200 miles from 
Madison, Wis., test de 9XM Qrx for 
amateur NA 9XM." Several other "Nines" 
heard but unable 'to.read acct strong DC in- 
duction from ship's generator. 

October 27- Honolulu harbor. 
Copied 8AQO all evening. SAQO is at 

Cazenovia, New York. I copied the follow- 
ing: "8AQ0 test Cazenovia New York pse 
crd SAQO test 8AQO test amateur 8AQO 
test Cazenovia New York test SAQO test 
SAQO at Cazenovia New York 8AQO test 
8AQO" ... Sigs quite OSA and clear. 

Figures from ' the bridge give Cazenovia 
5100 miles from here. Also copied 9AL 
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Central California Broadcasting 
Schedule - -- Effective Nov. 1, '22 

San Francisco Bay District 
Daily Except Sunday 

KUO -9:00 to 10 :00 A.M. -Examiner 
KFDB -10 :00 to 11:00 A.M. -Mere. Trust 

Co. 
KZY -11 :00 to 12:00 A.M. -A. P. Rad. 

Sup. Co. 
KLS -12:00 to 1:00 P.M. -Daily New. - 

(Warner Bros.). 
KDN -1:00 to 2 :00 P. M.- Fairmont Hotel. 
KFDB-2 :00 to 3:00 P.M. -Mere Trust Co. 
KSL-2 :00 to 3:00 P.M.- Emporium. 

(Except Wednesday) 
KUO -3:00 to 3:30 P. M.- Examiner. 
KPO -3:30 to 4:30 P.M. -Hale Bros. 
KDN -$:30 to 5:15 P.M.- Fairmont Hotel. 
KUO -5:15 to 6:45 P.M.- Examiner. 
KZM-6 :45 to 7 :00 P.M. -Hotel Oakland. 
KLX -7:00 to 7:30 P.M. -Oakland Tribune. 

7:30 to 8:00 P.M. -DX Listening -In 
Period. 

KFDB-9 :00 to 10:00 P.M. -Mere. Trust 
Co., with program furnished through 
co-operation of Pacifie Radio Trade 
Association. 

SUNDAY 
KUO -9:00 to 10:00 A.M. -Examiner. 
KLX - 10:00 to 11:00 A.M. - Oakland 

Tribune. 
KPO -11:00 to 12:15 A.M. -Hale Bros. 

(Radio Church). 
KLS -12:15 to 1:00 P.M. -Daily News - 

Warner Bros. 
1 :00 to 2:00 P.M. -Open Time. 

KUO -2:00 to 4:00 P.M.- Examiner. 
4:00 to 5:00 P.M. -Open Time. 

KUO -5:00 to S:30 P.M.- Examiner. 
KRE -5:30 to 7 :30 P.M. -Hotel Claremont - 

Berkeley Gazette: 
AGI -8:00 to 10:00 P.M.- Presidio (420 

meters). 
KFDB -8:00 to 8:30 P.M. -Mere. Trust Co. 
KDN -8:30 to 10:00 P.M. -Hotel Fairmont. 

MONDAY 
KPO-8 00 to 9:00 P.M. -Hale Bros. 

TUESDAY 
KLX -8:00 to 9:00 P.M. -Oakland Tribune. 

WEDNESDAY 
KUO -8:00 to 9:00 P.M.- Examiner. 

THURSDAY 
KJJ -8:00 to 9 :00 P.M. -Rad. Shop, Sunny- 

vale. 
KRE -8:00 to 9:00 P.M. -Hotel Claremont - 

Berkeley Gazette. 
(On alternate weeks) 

FRIDAY 
KDN -8:00 to 9:00 P.M. -Hotel Fairmont. 

SATURDAY 
KSL -8:00 to 9:00 P.M.- Emporium. 
KLS -8:00 to 9:00 P.M. -Daily News - 

Warner Bros. 
(On alternate week.) 

(Toronto, Canada) and 9GK (Neenah, 
Wis.). 

8AWP (Syracuse, N. Y.) was also heard 
but was unable to copy. 

SZL (Little Rock, Ark.) and 9AWM 
(Sleepy Eye, Minn.) also heard. 

9YF (location unknown) heard working 
with 9YU. 

It might be interesting to note that my 
partner, Mr. Van Auken, read 6CC (Gridley, 
Cal.) ten feet from the phones at 6 P.M. 
our time while it was still daylight. 

I did not log the "Sixes," but will do so 
west of Honolulu. I heard almost all of 
them every night. 6KA came in 1900 miles 
of San Francisco, more QSA, than KPH. 

We leave Yokahama homeward -bound 
Dec. 5th. I will listen on 200 meters from 
3 :30 to 6:30 a. m. San Francisco time. 

Inland Stations 
Daily Except Sunday 

KQW -1:00 to 2:00 P.M.- Herrold Lab. 
San Jose. 

KFBK-3 :00 to 4:00 P.M: Kimbal- Upson, 
Sacramento. 

KWG -:00 to 5:00 P.M.- Portable Wire- 
less, Stockton. 

KJQ-5 :00 to 6:00 P.M.--- Gould, Stockton. 
KFBK -6:00 to 6:30 P.M.- Kimbal- Upson, 

Sacramento. 
KXD-6 :30 to 7:00 P.M.- Modesto Herald. 
KVQ -6:30 to 7:30 P.M.- Hobrecht, Sacra- 

mento. 
MONDAY 

KXD-8 :00 to 9:00 P.M.- Modesto Herald. 
KJQ -9:00 to 10:00 P.M.- Gould, Stockton. 

TUESDAY 
KWG -8:00 to 9:00 P.M.- Portable Wire- 

less, Stockton. 

WEDNESDAY 
KQW-8 :00 to 9:00 P.M.- Herrold Lab., 

San Jose. 
KVQ -8:00 to 9:00 P.M.- Hobrecht, Sacra- 

mento. 
KJQ -9:00 to 10:00 P.M.- Gould, Stockton. 

THURSDAY 
KFBK -8 :00 to 9:00 P.M.- Kimbal- Upson, 

Sacramento. 
FRIDAY 

KWG -8 00 to 9:00 P.M.- Portable Wire- 
less, Stockton. 

SATURDAY 
KVQ-8 :00 to 9:00 P.M.- Hobrecht, Sacra- 

mento. 
SUNDAY 

KJQ -10:00 to 11:00 A.M. -Gould, Stockton. 
KXD-1 :00 to 2:00 P.M.- Modesto Herald. 
KWG -2:00 to 3:00 P.M.- Portable Wire- 

less, Stockton. 
KVQ-6 :00 to 7:00 P.M.- Hobrecht, Sacra- 

mento. 
KFBK -8:00 to 10:00 P.M.- Kimbal- Upson, 

Sacramento. 

6ZAC SETS NEW "WORKING" 
RECORD 

By CLIFFORD J. Dow 
All world's records gone to smash I Octo- 

ber 29th, Sunday a.m., 6ZAC worked 
9AWM, Lloyd Berkner, Sleepy Eye, Mina, 
for an hour, exchanging three messages, and 
compliments, etc., without once asking for 
repeats from either station. 

The distance is roughly 4,400 miles. 
9AWM was using one 250 watter on one - 
third power, radiation 3.5 amps. ZAC used 
one 50 watter, with a.c. on plate, radiation 4 
amps. There was NO CALLING for half 
an hour at a time. We merely called once 
or twice, and excellent QSO was maintained 
throughout the hour. The time was between 
5:40 a.m. and 6:40 a.m. CST, it being day- 
light half an hour before we said "GM" and 
went to breakfast. QSS negligible from 
both stations. 

The second world's record to be broken 
was the longest relay by amateur stations 
that has yet been put across. A message 
was received from 6CC, to 6ZAC, saying: 
"Greetings from amateurs half way round 
the world. (Sig) 40I." The message 
originated in Porto Rico, and was QSR'ed 
via ARRL stations across the U. S., and via 
6CC to 6ZAC. 
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Exceptional DX for September 
It is nett with any intent of bragging that 

I publish the following list -and a remark- 
able one, for Mir ¡rains of the year -but it 
is given to the great amateur fraternity in 
order to prove, indubitably, that DX can be 
achieved through heavy QRN, and despite 
adverse conditions! I would furthermore 
compliment -and thank -my kind corres- 
pondents from the far -distant places, and I 
would also call attention to the fact that 
many of them have received me after the sun 

By Major Lawrence Mott, (6XAD) 
SCGX, 8CKO, SCQH, SCYU, 8DAE, 8KG, 
SON, 8TG. 

(8AB)- 2- steps, (8HJ), 8GP -detector, 
SJP, 8SE-detector, 8VH, 8VQ, (IVY), 
(8Z0)-detector, (ZY), SAM, BADN, 
(8AQF), 8ATX, (GAWP)- aerial only -no 
ground, SAXN, (SBCY), SAZD, SAGO, 
IBEP, (IBHE), (8BKE), BBMQ -detector, 
8BNZ - detector, (8BUM), (SBUX), 
8BVD-detector, SBZD, SCAK -detector, 
8CAL, BCEF - detector, SCNB, SCXF, 
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and Octobe 
4BV- Saskatchewan, Canada (Loreburn). 
4DY- Winnipeg. 
9AL- Toronto. 

AND: ' 
report, dated Oct 10th,, from Savannah, 

Ga., H. E. Hansen. Operator. on a coast- 
wise ship, that be heard 6XAD when his 
vessel was 60 miles off the port of Savannah, 
Ga. -in full daylight! 

R. L Byrum, State College, Raleigh, North 
Carolina. 

a 
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had risen in the East. Another salient point 
is that many of the stations reporting me 
used only a detector! 

And in sparking the many DX 
stations I used NO steps of amplification - 
either 

The list: 
IAKG, IBBK -1 -step, 1BKA, 1CJA, 

1CPN, 1BYN. 
1CBO, 1BOQ, 1GV, ILA. 
2B1I, 2BME, 2BUE, 2BZJ. 
2CJA, 2BRC, 2AFV -detector, 2KF, 2LT, 

2AEH -detector, 2ASC -detector, 2AJF -de- 
tector, 2AGH, 2APD- 2- steps, 2AJC, 2AWF, 
2BYC, 2CIN -detector, 2CJE-detector. 

3AGZ, 3ARO, 3AWH, 3BIJ, (3BLF), 
3BSF, (3CC), 3GC, 301. 

3BLU, 3CC, 3JJ -detector, 3PZ, 3OT -1- 
step, 3ADU, 3ANJ, 3XM, (3BHM) -1 -step, 
3BIT, 3BLF -I -step, L Causy -Norfolk -Va. 
-detector. 

(4BF) -1 -step, (4BV), 4FZ-detector, 4JY. 
SAC, (SEL), SHK, SKC, 5Fl -detector, 
SAEC, (STM). 

(SQS), STM, SRH, (SUO), (STM), (5ZA), 
5V0, (SXAD), SXV -detector. 

6BMY -detector, 6ZAC. 
(7LR), 7OE, (7JF), 7LR, (7ZU). 
BAAW, BADN, SAFY, $AGZ, SASL, 

BAWB, 8BEO, SBFM, SBKM, SBXC, 

May Showing Some Work by 6XAD 

8CKO, (8CPX), SCTP -detector, SCZN- 
detector, SCZZ, SYAE-detector, (8HJ), 
(8AQZ), (SAGF), (SASV), (SAXM), 
(SCAZ), SBQB, 8CZZ, 8BMM, 8B0. 

9AOE, 9BKJ, 9BXT, 9CAH, 9CIP, 9CJC, 
9CNS, 9CP, 9CTF, (917172), 9DKB, 9DWK, 
(9EI). 

9AXA, 9DFB, (9EI), (9ZAF), (9YAJ), 
(9DR), (9EI), 9FK, (9FM), 9FV, (9PS), 
9UC - detector, (9UU), (9ZN), 9AFN, 
9AAP, 9ADL, 9AFN, 9AJH - detector, 
(9APS), 9APW, 9AQR, (9AWM), (9AYS) 
-detector, 9AYH, 9BIK, 9BIJ, 9ZN, 9FM, 
9BFT, (9GK), (9DF), (9DL), (9KP), 
(9UU), (9ZL), (9AFB), (9AJM), (9AJS), 
9ALF, (9AMB), 9ADL, 9AMH, (9AWL), 
(9AYH), 9BCF, (9BDS), (9BED), 
(9BHD), (9BJV), (9BJI), (9BLC), 9CBF, 
9ALF, (9DZY), 9CXP, (9CTR), 9DNC, 
(9DZY), (9DLY), (9CNS), (9WDR), 
(9XAF), (9XAQ), 9BDS, 9BHD, (9BJV), 
9BQW -detector, 9CDV -detector, 9CVL- 
detector, 9DJO, 9DMH, 9DSD, 9DVL-de- 
tector, 9DVW - detector, 9DZY, 9DTE, 
9DTU, 9CLZ, 9CTR, (9XAC). 

( "AD7 ") 
CANADIAN: 

3KO- Chatham, Ontario. 
3GN- Ingersoll, Ontario. 
3DS- Kitchener, Ontario. 

Another 'DX Record 
Sir: A short time ago I sent you a list 

of calls for the "calls heard" column in your 
magazine. In that list was included the call 
of 4OI. Since that time, I have obtained the 
address of 4OI and have communicated with 
him. Radio 4OI is Mr. Leis Rexach of San 
Juan, Porto Rico, (Box 319). 

I copied 4OI at 8:10 P.M. (Pacific time), 
September 20th, 1922, when he was sending 
with 4FT (Mr. Donald McParsley, Box 113, 
Wilmington, N. C.). Radio 4OI uses 2 50- 
watt tubes and gets 3.5 thermocouple am- 
peres, using tube rectifiers in a Radio Cor- 
poration circuit; his antenna is 100 feet high. 
For reception I used a single circuit tuner 
with one tube only (it happened to be a 
Cunningham amplifier tube used as a detec- 
tor) and a 1 -wire antenna 20 feet high and 
100 feet long. 

The time and details of reception, such as 
time, wave, etc., have been positively con- 
firmed by Mr. Rexach. Radio 4OI is about 
4000 miles from my station. This is a record 
in amateur reception that has only been sur- 
passed by the recèption and transmission 
records of 6ZAC, Mr. Dow of Hawaii. 

Yours very truly, 
GERARD WII.soN, 6BCA. 

363 South 11th St., San Jose, Calif. 



38 RADIO for DECEMBER, 1922 

Peepatrd by White, Prost & Eva, Patent Attorneys, San Francisco, who have been particularly active in the radio 
field for many year., and from whom may be obtained further information regarding any of the patents listed below. 

L. B. Turner, Pat. No. 1,422,013: July 
4, 1922. Thermionic Apparatus applica- 
Me for Wireless Telegraphy and other 
Purposes. 

A combination of two tubes, 1 and 2, is 
arranged so that the plate 13 of one is con- 
nected through a high resistance to the grid 
12 of the other, and plate 14 is similarly con- 
nected, through a signaling source e, to the 
grid 11. By proper adjustment of the re- 
sistances R, r,, R, and 1.3, it is possible to ob- 
tain high amplification, due to the cascade 
arrangement from one tube to the other 
which serves to reamplify the signals. Any 
suitable translating device may be connected 
across any of the resistances. 

H. W. Nichols, Pat. No. 1,422,822: 
July 18, 1922. Radio Transmission. 

In order to modulate the waves transitted 
by the antenna circuit 1 -2 -3, supplied by a 
source 16, without the necessity of handling 
all the modulating energy at a transmitter 
14, this transmitter is made to affect the im- 
pedance of the output circuit of one or more 
thermionic relays 7 in parallel. The output 
circuit is connected in parallel to a portion of 
the antenna circuit, so that that portion of 
the energy which may pass through this 
parallel path is modulated. The output cir- 
cuit of the bank of amplifying relays 7 can- 
not be directly placed in the antenna circuit 
due to the high impedance of this output cir- 
cuit, and therefore the parallel arrangement 
is used. In this way only a very small power 

is handled at the microphone or other trans- 
mitter 14. 

David G. McCaa, Pat. No. 1,423,345: 
July 18, 1922. Signaling Method and 
Apparatus. 

Continuous oscillations to be detected in an 
absorbing circuit A are made to combine 
with oscillations locally produced by an os- 
cillator tube Y so as to influence a translating 
device T in the output circuit of the tube. 
The oscillations produced by tube P are pre- 
ferably of the same frequency as that re- 
ceived, and detection depends upon the alter- 
nate neutralization of the two sources of os- 
cillations, and cumulation, at audio fre- 
quency. This effect is produced by the aid 
of a transformer having coils P2 and P. in- 
ductively connected to coil S. in the tube cir= 
cuit, and a commutator D arranged when 
rotated to make either P, or P, active. These 
are oppositely wound so that when said P, 
is active, the energy transferred to S, is in 
phase with that generated by tube V, but if 
coil P, is active, the energy so transmitted is 
180° out of phase. 

Claude R. Fountain, Pat. No. 1,424,091: 
July 25, 1922. Radioelectron Oscillator. 

A dynatrone arrangement of large capacity 
is described, in which the electrodes 12, 14, 
15, 16, 17 and 13 are annularly arranged 
and in such a way that a vacuum may be 
maintained between the inner cylindrical 
electrode 12 and outer cylindrical electrode 
13. For purposes of cooling, also, and for 

vacuum sealing, the entire device may be 
immersed in an insulating liquid, such as 
oil. The source of electrons is the series of 
filaments 11, 15, heated from the terminals 
of a power transformer 6. Bombardment by 
the electrons of the outer cylinder 13 causes 
secondary emissions. The extent of the bom- 
bardment is controlled by electrodes 12 and 
16 which are in circuit with the transmitting 
system 5, 9, 10, 11, as well as by the poten- 
tials applied to electrodes 17 and 13 from the 
d.c. source 1 -2. The resulting oscillations are 
impressed on the oscillating circuit 4-7. 

L. F. Fuller, Pat. No. 1,424,141: July 
25, 1922. Electrical Oscillation Gener- 
ator. 

An arc generator is described, in which 
there is a carbon cathode 3 and a metal 
anode 4, operating in an atmosphere of hy- 
drogen. The anode 4 is in the form of a 
hollow tube through which cooling fluid 
may be passed, and due to its smooth out- 
line, the liability of carbon projections form- 
ing thereon of appreciable extent is materially 
reduced. 

E. H. Loftin and H. H. Lyon, Pat. No. 
1,424,365: August 1, 1922. Radiosig- 

t A directional receiving system is described, 
in which use is made of groups of antennae 
1, 2, 3 having divergent directions. These 
antennae are low, and may in fact be buried 
conductors, and those in each group are of 

Continued on page roo 
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Quork'c&'Pojfrc 
on C.1.12 prachco 

Cbrald II'íJQÇt 
rxnrtcal aauisvr. 

CoMtl 'obtained for answer in tide department dumb! be typewritten or la ink, written on ow 
of the papa. All answers of general Merest w0l be published. Readers are invited to axe this 

by 
without charge, except that 25 oente per gamsttoo should be forwarded when personal answer 

I bave a number of British tubes, 
Type LT -2, which I wish to use in a 
radio frequency amplifier circuit, as I 
understand that these tubes are particu- 
larly well suited for radio frequency 
work. Will you please publish a cir- 
cuit using three of these tubes u radio 
frequency amplifiers, to work with a loop 
and suitable detector? 

H. H. B., Vancouver, B. C. 
The circuit is shown in Fig. 1. The 

LT -2 tubes burn at an exceptionally low 

left in the circuit, as it is of very low 
resistance, and will not interfere with the 
operation of the tuned circuit. 

Please publish a circuit using three 
honeycomb coils, five tubes, two radio 
frequency and two audio frequency trans- 
formers, using variable condensers. 

G. M. F., Los Angeles, Calif. 
The circuit you wish is shown in Fig. 

3. You will have to use more than three 
honeycomb coils if you wish to take ad- 
vantage of the regenerative feature for 

Fig. 1. Three -Tube R. F. Amplifier Circuit 

filament voltage and current, and since 
you probably wish to use the amplifier 
in connection with your regular receiv- 
ing set, which has American tubes, I 
presume, I have shown the filaments of 
all three tubes connected in series, across 
six volts. A filament rheostat of 3 ohms 
or more should furnish sufficient resist- 
ance to control the tubes without danger 
of burning them out. The chokes should 
be large enough to keep all radio fre- 
quency out of the B battery circuit; 
to 1 henry will do. 

How many turns on a 4 in. tube will 
be necessary to cover a wavelength range 
of 150 to 500 meters with an .001 mfd. 
condenser, as shown in the sketch. Will 
it be necessary to short the milliam- 
meter when using the buzzer? 

R. W. K., San Francisco. 

e,ey.ynnc Wr. 

Fig. 2. Wavemeter Circuit 

The wavemeter circuit you sent is 
shown in Fig. 2. Fifty turns on a 4 in. 
tube, with taps at the 15th and 30th 
turns will enable you to cover the range 
you desire. The milliammeter can be 

Fig. 5. Nickel Plating Battery 

across the secondary is not necessary 
when you already have a variometer in 
the grid. A .002 mfd. phone condenser 
is necessary, in shunt across the pri- 
mary of the first audio frequency trans- 
former. 

Kindly advise as to the best method 
for nickel- plating some brass fittings, 
with a dull nickel -plate. 

C. F. J., Brooklyn, N. Y. 

Fig. 3 

receiving C. W. telegraph stations; five 
are shown in the sketch. 

I am enclosing the hook -up of my set. 
Please tell me why it does not receive 
signals from a distance, or loudly. 

J. C. S., Santa Clara, Calif. 
Separate B batteries, as you have 

shown them, are not necessary. One 
battery will do the work. You have pro- 
vided no means of making the grids of 
your amplifier tubes negative with res- 
pect to the filaments. This can be ac- 
complished as shown in the corrected 
sketch, Fig. 4. A variable condenser 

In a wooden or non -metallic con- 
tainer place a saturated solution of nickel 
ammonium sulphate, known commer- 
cially as double nickel salts. As shown 
in Fig. 5, the anode is of pure nickel 
and the cathode is the article to be 
plated. The current flowing through the 
battery depends upon the size of the 
piece to be plated. Brasswork should 
be thoroughly cleaned before plating. 
You had better consult a nickel plating 
fiandbook at your nearest public library. 

Fig. 4 
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THE BRADLEYOMETER 
Another application of the compression re- 

sistance principle has been made by the 
Allen- Bradley Company, Milwaukee, in the 
Bradleyometer, a new potentiometer embody- 
ing graphite discs operating under pressure. 
In placing the Bradleystat filament rheostat 
on the market, the Allen -Bradley Company 
had applied a principle they have been using 
for twenty years in the manufacture of rheo- 
stats and motor starters for industrial pur- 
poses. The smooth current control obtainable 
with this type of resistor was especially de- 
sirable for radio circuits, where the sensitive 
units require the finest of adjustment. 

tiometer, while a connection between the two 
columns serves the same purpose as the slider 
of a wire potentiometer. . 

The Bradleyometer controls the resistance 
gradually as the pressure is increased or de- 
creased on the discs. This provides for an 
even balancing of the potential in the plate 
or grid circuits, wherever the Bradleyometer 
may be connected. No foreign noises are 
introduced into the circuit. The Bradley - 
ometer accomplishes the full range in con- 
trol with 180 degrees rotation of the knob. 
It is made in 200 and 400 ohm capacity. 

Rauland "All Rmeri- 
ran" Shielded Tram- 

former 

In the Bradleyometer this same idea has 
been utilized with the result that a potentio- 
meter with all the desirable control charac- 
teristics of the Bradleystat, is available. 

Two columns of discs are assembled in the 
porcelain container, each column with a 
separate and independent pressure plug ex- 
tending through the top cover plate. The 
pressure knob rotates through 180 degrees, 
and through a special shaped cam applies 
pressure to one column in one direction of 
rotation and to the other column in the other 
direction. As pressure is applied to one of 
the columns the pressure is released on the 
other. 

The resistance of a column of the discs 
varies with the pressure, so that the action 
of the Bradleyometer is to decrease the re- 
sistance in one column and simultaneously 
increase the resistance in the other column. 
The total resistance of the two columna re- 
mains constant, u in any wire -wound poten- 

1 

eat-rea. 

Bryant Radio Receiver 

BRYANT RADIO RECEIVER 
A receiver of unique design, consisting of 

detector and two stages of audio frequency 
amplification, is announced by the Bryant 
Radio Co. of Palo Alto, Calif. As may be 
noted from the illustration, the panel is set 
at a 45 degree angle, thus adding to the 
compactness of the set and to convenience in 
tuning. Tuning is accomplished by rotating 
one dial and change from one to two stages 
of amplification by turning a switch. All 
connections are at the back and the "B" 
battery is inside. The circuit is a special 
one developed by the Bryant engineers to 
eliminate spark signals, this set being in- 
tended primarily for broadcast reception in 
the home. 

A NEW COUPLED CIRCUIT 
TUNER 

The Atwater Kent Manufacturing Com- 
pany of Philadelphia have developed a new 
tuner with the idea of simplifying operation 
and still retain, maximum performance. It 
takes the place of a variometer and vario- 
coupler in a coupled- circuit receiver, acoem= 

pliahing the results with but one adjustment. 
Tuning of antenna circuit is unnecessary. 

Three binding posts are provided on the 
back for adjusting the instrument to the par- 
ticular type of antenna being used. Once 
this adjustment' is determined, no further ad- 
justment is necessary for broadcast reception. 
It is unaffected by body capacity at the dial 
knob. All insulating parts are sturdily made 
of moulded condensite. 

"aT.amen.. 
,s { 
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New Coupled Circuit Tuner 

The manufacturers state that at their sum- 
mer laboratory in Kennebunkport, Maine, 
using this tuner, in conjunction with a stan- 
dard circuit and 2 stages of audio frequency 
amplification, Broadcast Concern have been 

clearly received from Porto Rico, Davenport, 
Iowa, Chicago, and many other distant 
points. The instrument can be used with a 
crystal detector and the crystal detector later 
discarded when a more pretentious set is 

desired. 

SHIELDED A. A. TRANS- 
FORMERS 

One of the hits of the Chicago Radio 
Show was the completely shielded "All - 
American" transformer made by the Rauland 
Mfg. Co. of Chicago. This embodies a 
standard transformer, designed to give maxi- 
mum amplification without distortion, com- 
pletely shielded in a nickel -plated glass care. 
The shielding is claimed to make it possible 
to mount the transformers close to one an- 
other without induction disturbances or 
howling. 

This transformer is made up in three 
ratios: 3 -1, 10 -1, and 5 -1. The first named 
is recommended for the third and fourth 
stages, although the others can be used for 
as high as three stages without howling. 
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LOS ANGELES RADIO SHOW 
Los Angeles held its first Radio Show 

October 9th to 15th. In point of interest on 
the part of the trade, it proved very success- 
ful, there being represented more than fifty 
firms, manufacturers and dealers. The ex- 
hibits were located conveniently on the large 
roof of the Arnold Building and were housed 
in very attractive booths. Working demon- 
strations of apparatus were most interestingly 
afforded by most of the exhibitors and, al- 
though there was very little in the way of 
actual novelty, the standard equipment shown 
was of wide variety and excellent character. 

Los Angeles Radio Show 

is invaluable to anybody who wants to "roll 
his own." 

Radio Catalog No. 58 R from the Electric 
Appliance Co. of San Francisco is intended 
only for dealers, as this house sells to the 
trade. It lists the products of standard man- 
ufacturers. This jobber maintains a techni- 
cal service department ready to assist the 
dealer in building his business. 

The Mazda Radio Mfg. Co. of Cleveland, 
Ohio, has issued a series of leaflets illustrat- 
ing and describing their high -grade radio 
parts which include vernier condensers, re- 
sistance pile type rheostats, sockets, plugs, 
jacks, knobs and dials. 

Exhibit at Los Angeles Radio Show. The Kohler Decremeter on Center Showcase 
Li Available for Amateur or Commercial Testing Purposes. 

The exposition was held under auspices 
of Southern California Broadcast Association, 
the Radio Trade Association of Southern 
California and Southern California Radio 
Association. Largely owing to the fact that 
the principal reliance for publicity was upon 
mention of the Show in broadcasting pro- 
grams, there was very little attendance of 
the general public, most of the visitors being 
those who possess receiving sets and are ac- 
customed to listen -in on the daily broadcasts. 

NEW RADIO CATALOGS 
Essex Mfg. Co. of Newark, N. J., have is- 

sued a loose -leaf catalog of parts used in 
assembling crystal and tube receivers, to- 
gether with complete tuner, detector and am- 
plifier units. 

The Handbook of Radio Facts from Frank 
A. D. Andrea of New York City supplies 
the technical explanations of design and con- 
struction of efficient radio receiving sets. It 

BOOK REVIEW 
Modera Radio Operation by J. O. Smith - 

138 pages 6x9. Published by Wireless Press, 
Inc., New York City, and for sale by Pacific 
Radio Publishing Co., San Francisco. Price 
$1.75. 

This is a book for the transmitting ama- 
teur, especially the one who is interested in 
C. W. telegraphy and telephony. The author 
is widely known as 2ZL, a pioneer in C. W. 
work. Starting with general comments on 
broadcasting, he soon gets down to detailed 
descriptions of the condenser transmitter, 
"constant current" modulation and such sta- 
tions as WDY, WGY and WJZ. The 
chapter on receiving equipment gives typical 
circuit diagrams for crystal and tube sets, 
including the Armstrong super- regenerative. 
Tube fundamentals and characteristics, types 
of C. W. t:ansmitters, and the work of such 

A,a,.,_rrlYr 

11. 

,-r 

41 

amateurs as 2ZL, 1ZÉ, SZG, 9ZG, SZA and 
6XAD form the subjects of three chapters. 
Complete details are given for a 5 -watt V. T. 
transmitter with electrolytic ;rectifier. Brief 
account is given of ,commercial C. W. work 
and considerable general information for the 
amateur. This text brings into convenient 
form the facts that have hitherto been avail- 
able only in radio periodicals. The treat- 
ment is descriptive and commendve. Theory 
and mathematics have been eliminated so 
that any amateur can gain an excellent idea 
of the accepted practice in C. W. trans- 
mission. 

Amateur Radio Directory and Call Book, 
edited by Walter B. Spiegel -116 pages, 6jfx 
91/2. Published by Radio Directory and 
Publishing Co., 45 Vesey St, New York City. 
Price $1.00. 

Herein is a complete list of all amateur 
stations in the United States, including spe- 
cial license and broadcasting stations. By its 
use the name and address corresponding to 
any call letter may be located. It is, of 
course, invaluable to the transmitting am- 
ateur. 

The Armstrong Super- Regenerali.e Circuit, 
by Geo. J. Eltz, Jr. -52 pages, 6j4x9/, 
paper cover. Published by Radio Directory 
and Publishing Co., 45 Vesey St., New York 
City. Price $1.00. 

The ambitious amateur looking for an un- 
derstandable treatment of the theory and 
operation of a super -regenerative receiver 
will find this book more helpful than most of 
the material yet published. This treatment 
is based on the fact that the action of the 
circuit is dependent upon the negative resis- 
tance being greater than the positive. Three 
cases are discussed in detail: variable nega- 
tive, variable positive and simultaneous vari- 
ation of both positive and negative. The 
hook -up and explanatory noted are given for 
each case, together with excellent pictures of 
a receiver employing the second method. 
Variometer control is used in each case. The 
text is concluded with comparison of ad- 
vantages and disadvantages of each method 
and a list of parts necessary to construct the 
sets. 

How to Retail Radio, by the editors of 
Electrical Merchandising -226 pages, 5 /8. 
Published by McGraw -Hill Book Co., New 
York City, and for sale by Pacific Radio 
Publishing Co., San Francisco. Price $2.00. 

Radio is such a highly specialized line of 
electricity that the would -be retailer has to 
make a special study of the subject to insure 
success. Here is a book for the dealer, a book 
telling of tested plans, methods and policies 
in selling radio equipment. It covers such 
topics as financing, location, store equipment 
and arrangement, buying radio, getting cus- 
tomers, advertising, displaying goods, train- 
ing salesmen, demonstrations, installation and 
service, "hook- ups," speeding up sales, estab- 
lishing a club room for amateurs, business 
records, overhead, turnover. It admirably 
fills its purpose. 
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CALL 
1 -BEARD 

Readers Ors invited to send in hats of coifs 
heard from stations distant 250 mass or more 
from their own station 

By SBY, A. O. Bata., Burton, Ohio: 
On Oct. lei, 4bv de Sxad, 8 bum de óiad, 

San de 7so, Tso de gave. 

By 2AZO 08 South Bide Ave, Freeport, N. Y. 
All O. V. -lao, lees, lee, (lagh), (lajp), 

1 ajn, lion, (last), 1sygg,, (lays), (last) 
(lasw (ebbs), (lbes), (lbgf), (lbkp), lbpJ, 
lbrq, lboa, lees, lego, echo, lcmp, lcmr, 
(lens), lape, lerf, (lib, ljt, lor, lxx, lee, Bain, 

8agr, (Sags), (8bgt), 8bhm, Shit, (8b1í), Shun, 
Sbrw, Seo, Bea, (8dt), 814, 8mk, Sot 4bt, 4bq, 
4b; 4d; Sea, Oft, 41k, 41p, Ono, 413, Abt, 5ek 
51se, bsk, 581, Aim, Sack, Safd, (Sakp) Bank 
Saab (Sal), gown 8awt, Sax, Bead, Baaf, Bbda, 

Bbj ) Bbtn, 
fibfm, 

Sbon, (BbLz), Bbha, Bb t, 
Shah, Bbau, fiber, 8bot, (Shwa) (Beak), (Sego), 
Begk, Begp, (Sera), Been, (Bel), Se h, (Beim), 
Bemy, Sent, (Soon), Sers, flour, adds, Shw, 
(8eb), Sap, (8vy), Ssat, Bag, gamgs, 9ajh, Daph, 
(Sapa), Sas, Dawh, (Says), (9bed), 9bgp Obey, 
edge, 9dp1, 91m, 9g1, Oli, Dky, 9kp, 91q, Bah, 
Suu, Oise. 

Can. -Shy. All elation, bearing ml 10 watt 
C. W. pie mil. 

By SEX while on ship from New York 
to Ban Diego 

Sept. 11. 1922. (120 miles south of New 
York)- Bpk:Sew, Bbda, Bah, Dbys. C. W.: 
lbbw, lcbj, 5ke, Bvq, (ivy, Sbgg, gnu, Stns, 
9b1, gdky. 

Sept. 12. (950 miles south N. Y.) -Spk.: 
ledm, Sew 8bda, San. C. W.: lib, Sain, 4bí, 
Ott, Sas, 5ke, Sago, Semi, 911, Save, Daps, Sawn. 

Sept. 18. (615 miles south N. Y.) -C. W.: 
Bab, 8w1, Bwr, Sago, Oii, eux, (788 mile south 
N. Y.) -C. W.: 8saa, 4jk, 4ny. 

Sept. 14. (815 miles south N. Y.) -Spk: leni, 
tad, 2om, ¿bu, Bbda, Sen. C. W.: 1fb, lbbs, 
lbga, 2bmi, 2bse, Ste, Sod, Sts, Sala, 41m, ¿ea. 
Ont, 8ok, Salo, Sago, Bbla, Beds, Scjb, Beer, 
Sox, 9ajb, Odyn. 

Sept. 15. (1050 miles south N. Y.) -8pk: 
2om, Sbds, Pan. C. W.: lajp, ana. Bain, 
8611, Oft, Ont, eat, 4tn, Ses, 5w; Ssa, Bvq, 8vy, 
Bwr, Balm. Sil. 

Sept. 18. (1500 miles south N. Y.)-O. W.: 
4bí. Sin. 

Sept. 17. (1750 miles south N. Y.) -O. W.: 
4bí. 

Sept. 18. (At anchor, Cristobal, Canal Zone) 
-C. W.: 4bt, 5eq, 5st. 

Sept. 19. (Off Cape /Wall, Pacifie Coast- 
Spk: 2om1, Ben. C. W.: lajp, 4bí, 4gh, Said. 

Sept. 24. (1789 miles from San Diego) -C. 
W.: 2ía. 4bq, 5be, 5px, Bwr. (Severs) spits in 
but lightning storm makes it impossible to copy 
any apt sign.) 

Sept. 25. (1450 miles from San Diego) 0. 
W.: 5di, ljd. (1200 miles from San Diego)- 
Spk: 5hd. C. W.: 5kc, 50. Styx, 9awm, 

Sept. 26. (1200 miles from San Diego) -O. 
W.: 21p, Sat, Bbea. 

Sept. 27. (1000 miles from San Diego) - 
Spk: eke, 8bds, Semi. Orw, gamic. 9dgw. C. 
W.: 2íp, ggk, Est, (1)h, Bbea, Sboi, Begx, Ssn, 
Ssaf. 

Sept. 28. (770 miles from San Diegol -Spk: 
6aau. C. W.: Bey. 5vy, Ssa, lep, Oaf, Oshr, 
6avd, Bbeg, Bbjq, Oboe, Osai. 

Sept. 29. (455 miles from San Diego)-Spk: 
(Sao, 8qr, Bbda. C. W.: 2íp, Ssa, Ben, Bet, 8bjy, 
Bbke. 9dx, tawm, 9dp1, 9sat. (275 miles from 
San Diego)-Spk: 8aqu, Sze, Spis, 9dhi. C. W.: 
Ssh. (lamb. 9dtm. 

Oct. 4. (Alongside dock at San Pedro. Cal.) -C. W.: 41x, bed, Sea, 711, Sis gang, tawm, 
gene, edam. 

Oct. 8. (100 miles south of San Franeisco)- 
21p, very qua. 

Met Is dated according to 75th Mer. time. 

By DDB, 1930 Stevens Ave, Minneapolis, Minn. 
C. W.: (lajp), (2brb), 2fp, 8bna) Sdc, 

Bot Bvw, 4bq, (5be), bey, (5d1), 5ek, 5fv, Sir, 
(5kc), (bur), (5ps), 5qi, 5qe, Set, 5ek, Sun, 
5no, 5va, Syr, Sag, Ssh, Gen, Ges, (leb, Ben. Bjd, 
Oka, 6ma, Bag, (Barb), 8saa, Shoe, (Bbea), 
(ßxad), (71u) 7xe, (Bab), Bai, (Bbo), Sci, SII, 
(Sib), Ski, tab, Sep, Bue, Buk, (8vy), Bsy, 
(Bas), Babb, (Badt), Safd, Bafy, Bairn, (Salo), 
(Bakp), (Saul), (8av), (Saab), Seim, Bass, 
Bead, Bbda, She ?, (8sfm), Shen, Sbgo, (Bbho), 
Bbji, Bbke, (Bbkn), Bbnj (8brq), Bbtl, (Bbge), 
Obus, Bbwa, 8bwk, Beak, Beds, Begs, (Seto), 
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(Bcon), Seed, (Beta), Sear, (Bcyt), Bdaf, Saat, 
Bang, Baje, (Sep), (get), (Sew) (Sii), (9mn), 
(Spe), (Sun), (gabs), (Bamb), (!9agm), (Days), (9 y), (Ob ), (gbxe), (Shit), (Odi), (Sdah ), 
(9dkq), (9dkb), (edam), (9dug), (Han), 
(gdsb), (tyak), (Seat), Canadian Beb (4bv), 
Spark: 5jí, 5xac, (Sae), (9cp), (9pe), (95c), 

(San), (parr), (9bmn), (9bws), (9bxc). 

By 9AQB, 3115 Olive St., Hanna City, Mo. 
C. W.:1fb, 2apd, 2fp, 8bij, 8bnn, 4bí, 4bq, 

(4eh), 4hw, 4kf, (5bq), 5eg, 5h1, 5j1, 51a, 51b, 
5mn, (5nv), Spx, 5qß, 55m, 5xac, brad, 5xk, 
5xv, (5sa), Sah, ób1, Sep, Ben, 6g; eke, Sib, 
also tone, Sag, Ssbx, Bajh, Oboe, Bbge, 71u, 7zu, 
Sub, Bap, Bak, Bwr, Bss, Safy, Bakp, Bspt, gaud, 
ebdb, Bbef, Bbje, Bbjf, (lbws, Scab, Bejh, (Sue), 
(Saog), (geed), (Sena), (Shed), (gbya). Can.: 
8ko, 4bv, Sal. Spk: 7gs. 

By BREW, Bouts Ns. 1, Lancaster, Oali!. 

Ord, She, , Oboea,Gbjx, Ober, Sib, 6km, Sep, 6h01 
8bmd, Bark, lbju, Seer, Sqr, Sic, Sex, 8e?, Sze, 
Sag, 5ss, Sab, 6xjb, Sib, 71n, 7jw, 7tq, 7th, 
Tay, 7sg, 75b, Sato, on Sept. 24, '22, abt. 9:35 

Sp.m. 
P. S. time. Sae, Bamb, 9dug, Sws, 9dtm, 

cjj Seat, Sawm, on Sept. 24, '22, at 9:57 p.m. 
P. 8. time. Sad. 

Also these broadeaters t whs, kls, kgg, kiek, 
try?, on Oct. 1, '22, at 8 :00 p.m. P. 8. time; 
k kyg, ken, kgw, butt, kdyi, Mat, kli, kwg, 
kU kau. 

By 6BQZ, 1912 West 23rd St., Los Angola., Cal. 
C. W.: 51s, (ask), (Bee), Sep, age, err, 

Bgx, Sui, arm, °nw, (Beat), (Sabi), Suds, 
(aseh), (Bagp), Oaly, Sajh, Saq , Barb, (easj), 
Oak" Gawp, 8awt, (abed), (8be ), Ober, 6bgd, 
(BbJy), óbkb, Sbmd, Mgt), 8 ql, Obeid, Bss, 
7aea, 71u, lee, 7pf, (71q), 7mí, Bamb, Sawm, 
Sema, 9dtm, Sauf. 

Spark: Sic, Stu, Sabi, (6ajh), 8bja 

By Claude Perkins, 347 Bo. Fremont Ave, 
Los Angeles, Calif. 

Sparks: 5xd, Sae, Bak, Bar, Sao, Bbp, Bea, 
Ses, Bey, Gag. Bex, agr, fig x, She, 8gy, Shy, 
6kn, aka, Oak, On; Sor, 8qt, Bun, Btu, Stw, 
óaí, Svh, 6sx, Goad, Sash, Oses, Sala, Sabi, 
Gahq, Oahe, Sal,, Sajh, Bajr, 8amk, Bagk, Bsgf, 
Barb, Sauf, Oats, Setp, Sat; Sag, 7mt, 75e. 

C. W.: Sea, Bib, 651, Sam, 61z, °sap, Bawl, 
Seam, Sae, 9smb, Sayu, 9dtm, Sad, 9ajs, 8g , 
Skid, Saab, Satp. 

By 7VX, 5411 South L St., Tacoma, Wash. 
C. W.: Saktons, Bec, Sep, Ben, Sea, Bab, 

6th, 6fíf,, 8g; eke, 6km, Sim, Bnz, Ord, err, 6t1, 
Bib, Saf, Sss, Sex, Seat Gab; ()ajt, 6ajh, Sala, 
lapw, Bagqw, Garb, 6a4 Bawp, Sawt, Sawn, Saud, 
Sate, 8beJ, 8bcr, 6beg, abes, Bbir, ab q, 8bkb, 
Bbko, Sbkr, Gbge, 8bgg, Oboe, 8bmd, Sbmn, 
Bbaa, 8bse, Sbum, Gxad, 7dx, 7hr, 7jí, 7jw, 71n, 
Tmf, 7na, 7nn, 7nj, 7n y, 7oe, 7oz, 7qw, 7rn, lea, 
7sy, 7th, 7tn, 7th, 7ab, 7sk, 7aea, 7sfa, Tala', 
7adp, 7110, tawm, Bad. Can. -C. W.: 4ba, 
5et, Sac. Can. -Spk: ben, 5do, bdx, Dbd. 

Spark: Sao, See, Bfb, 6ff, Ggr, She, SM. 81q 
eke, 6km, Sol, aqr, Btu, Sup, Bvx, easy, Gabw, 
Sabv, Bab:, Bacr, Saey, baht, 8sjb, Bakt, Sala, 
Bals, 6amn, Sams, Sani, ears, Sark, Says, Bevil, 
Savv, 8avb, abat, °bgy, 8bip, baie, 711. 71g, 7ge, 
7iw, 7jf, 7kj, 7mn, Tun, Tnw, 7oh, 7of, 7ot, 7re, 
75f, 7tw, Ive, 7vt, 7vo, 7wg, 7sg, 'Ilk. 7so, 
Taea, 7aem, Tabu. All correspondence answered. 

By 6BQD, 4517 W. 17th Drive, Los Angeles, Oki. 
C. W.: Sun, Sza, Ssh, Sep, Bgr, (Bgx), Bgy, 

(8abx), (Beek), (8ejh), Barb, Sate, Sate., Bawl, 
(abed), (ebcj), Sbcr, (8bjy), (8bkb), ebgf, 
(8bgl), 6xj, Bzb, 71u, 7mí, los, 71q, Dam b, 
9dtm, gxaq, Beef. 

Spark: 8gr, Btu, (Sah?), Bath, Bakl, 614u, 
Sue. Anyone hearing BBQD on spark or C. W. 
pee. QSL. 

By GAGS, San Diego, Calif. 
Spark: Bee, lfh, 8gr, Sgt, (Sic), Si?, (8km), 

Sob, Bel, (Bgk), Sqr, Stm, ate, Sty, (Bop). 6vi, 
(Bask), eaau, Sale, Babw, (labs, (tact, (bakt), 
6aly, eamk, Sags, 8avb, Saum, 8avr, (Saws), 
8bie, (abjg), (Sbny), (6bps), (Bhvd), 7ot. 

C. W.: Ssa, Sah, 8b1, 8br, 8cp, Ges, Bee, 
Bet, 6fh, aft, Bgx, 61v, Sly, Oqa, Beat Sahp, 
Sahq, óapw, Sags, barb, Sarv, Batch (levy, Gawt, 
8bcd, abed, Bbeg, Shen, Bbjs, ebjr, Sbmd, Oboe, 
6bps, Ghge, Bbgd, lbgg, 6bgo, 8bgs, 8brg, ebrk, 
Shea, Bbvq, Sbsj, 85f, 7br, 71n, 7afw, Bamb, 
Sawn, 9dtm. 

By 78G, Midson, Wash. 
C. W.: 4hw, Sect, 5acu. Sek, 5fv, bhb, 5ke, 5nk, 

5nn, Spx, Sek, 55m, 50, 5tm, 5uk, 5uo, 5vy, 
Brad, 5xn, bxy, Ssa, brag, Slew, 5eg, bah, Snag, 
Seat, Bshq, 5ajh, Oak, Sala, Samh, (lanp, Sagw, 
esej, Sate. 6a0, Batch Satu, Bev, 6avd, Barn, 
Sawt, 6bcj, Bbdw, Bbeq, 6be., Bbfy, Obit, Bbjc, 
8bjy, Bbko. 8bmd, 6hmx, Shod, Shp?, Bbps, Bbec, 
6bgd, 8bgt, Sbgg, Bbgp, Sbtb, .bum, Shun, ace, 
Sep, Se , Beb, Sen, 8gr, 6ka, Blo, Gov, Spi, 6rd, 
Ott, tied, etw, Saud, ash. Sax, Sea, 6vt, 7sad, 
7ad, Taft, 7afw, 7agn, 7aiu, 7bb, 7b), Tes, 7du, 
Ihm, 71u, Inn, Inv, 7oe, 7qí, 7ri, 7rn, Tae, 7sy, 
7th, 7tg, 7tq, 7wm, 7wx, 7ya, 7sh. 7sk, Bach, 
Bbta, Sep. Semi, Bcpm, Fleur, Bib, 81k, Sae, See, 
9aap, Saba, 9afd, 9ajh, 9smb, 9ami, Same,, 

Sant, Danq, gap', Dapw, Stark, gara, Saul, Save, 

Sbj9brrrii, 
flaws, 

bsa, Sbtbtc 9buw,, ;Dbiqg,, Secs, Soc, 
Degk, 9cmk, Sena, gene, fiery, Odef, edge, Sdky, 
edam, 91m, S k, 9g1, Sii, 9km, Spi, 9qt, Dvl, 
exec, Sxaq, Sil, 9yw Seau, tea[, Sax, btS, 
kdpw, wvx, kla, tone. All heard Oct. 12, 18, 
14 and 15 ou one step and one wire aerial 20 
ft. high. Will answer all correspondence 

By 8B0, Orange, Calif. 
C. W.: ¿b. (Can.!), Abe, Sgx, Spi, boo, Sua, 

Sbl, Sbr, ace, 8cp, Sth, O Spi, (6rd), (Sas ), 
Bast, Oman, Sabi Baer, (carp), eahq, Gaie, Bath, 
Gaol, Saps,, ¿Sagw) Garb, Sate, (Mktg), 
Sava, Bawl, (abbe), 8bej, 6bep, Sbeg1, (Sbeq), 
Sbbs, abic, gbh., Obis, abjg, Gbh, ewe, 
lbjx, (Bbjx), Bbjs, Gbko, abmd, (6bnv), 6bob, 
6boq, abpq, 6bps, (lbws, 6bgd, (Mgt, 8bqp, alum, 
abrd, Bbrg Bbrk, !bum, Shag, Oxj, Sig, See, 
Sze, Sex, (Bet), ()sap, Tad, 71n, Tats,, lie, 7ab, 
7so, Sao, Stun, (9wd), Damb, Sape, Ravin, Sb1y, 
(9dte), 9dtm, Sxaq, that 

Spark: err, gt Sit, 6qk, 8qr, Sup, 6v; Bahn, 

(laic, 
Bala, 6aid, Batt, Garr, Saws, ebaj, abjg, 

By 7LII, Billings, Mont. 
C. W.: beet, Gans, Sdi, tidy, beh, Shk, 

bit, 15)1, Ake, 61b, 51a, bnv, Sol, bps, 55m, buk, 
5z beg, Ssh, hew, Baby, Garb, Gaol, (ate,, 
(8abx), Baer, Saw, Oast, bard, Sawt (Gamh), 
Gbec, (Sbgg), Gbvj, Obis, Oboe, Sbmd, Gbk, 
Sbco, able, 8bcr, ace, Bed, Sep, lien, Sgx, Ski, 
5vy, Sied, Ssaj, 64, Gab, 63m, Sae, Tae``, Tees, 
'Tage, 'Tamo, 7aot, 7e; 7tq, 7hm, 7jf, 71a, 7tn, 
7xc, 7so, Sboy, Bbke, 8vy, Bayj, Sanaa, gabs, 
9awm, gave, Says, gas, Sao``, game, 9smb, Saar, 
Sapw, Sad, Sawn, Saws, Saiy, 9bbf, Sbet, 9bjv, 
9bxt, Sb?, Sb.. ebjq Obeli. Obis, Sbmi, gbkp, 
gbu, Shad, 9ba 9 bed, Obis, Stijl, gbh Obsi, 
9cmj, Safi, 9 j, Sek, Sckm, 9cmk, Sena), 
9ctr, gees, germ, Ddky, edge, gdzq, Sdgm, 9dtm, 
gdsd, 9dig, 9dr, 9dkx, fiche, 9dbl, 9dkq, Sdef, 
edit, gdr, Sew, 9fm, Sgk, 911, Dkky, gnu, Opi, 
Spa, gun, 9ve, ewe, Sena (9xaq), 9x1, Syae, 
Syaw, Dye), (Seat), Seas, 

blv, .son, Sank Si,, Si., 5Q, bas, asg 
Sacr, Sawh, Sapd, 8bse, See, Sgr, ale, Skn, Sti, 
Sei, 7awa, 7ge, Tks, 7pf, 7th, (7wg), 'Tye, 
(71g), Taws, Basso, gay, gayw, gaew, (gale). 
gsmg, Sass, Sawf, gain, (9blx), Bbge, 9bwj, 
9bxy, Dbd, Bblx, Ohio, (Sbts), (9etw), Scew, 
gdtx, gdkq, 

Voice: (4bv), big, Sig, Tai, ggk, (Sens), 
(Spi), gait, 

Canadian Stations: 4bv (C. W,), Bbd (C. W.). 
Sao (C. W.). 

By SIX, Arcata, Calif. 
(Can.) bbq, bt8. 
Bee, Gen, Spi, firm, Saw, asp, Sib, gas, (leek 

Saga, Gahp, Bag, 6ajh, Saos, lagw, Oauq, Oate, 
Batg, Gat%, Sat,, Senn, Sann, 6avd, Gavf, Shat, 
Aber, Gbdw, 6bea, ebjj, 8bjy, Sbkb, ebki, ebko, 
8bmu, .bol, 8bgg, 8bgs, abrí, 6btb, Obty, Sbag, 
Sham, Bias, asao, deaf, Saal 7bj, Iba, 7jí, 
7jw, 7mn, 7nn, Toy, 'Toe, 'Tp f, 7rn, lee, 7tq, 
7w1 7wm, 7x1, 'Tab, 75k, 7sad, 7att, 7afw, ggk, 
Dio, 9zp, 9awm, Sbji. 

Phone: Gbtb, Seal, 65a. 

By BBIIB:, Salt Lake City 
C. W.: 5de, 51a, 5e,, Sao, Sea, Sah, Gab:, 

Sad, 6ajh, 6a3s, Ospw, Sagw, Bate, Oat%q, Sault, 
Barr, Saww, (Maw, Bbaa, abej, 8be., Bbjq, able, 
eblq, Bbgd, 8bgs, fibre, able, Sbum, See, 61f, 
61h, (So, Sed, Saw, fixed, 8xav, 8x3, Sai, 7ab, 
7aem, 7afw, 7b), 71o, 71n, 7ot, 7pr, Said, Damb, 
Saul, Sawm, Bbea, Obey, Dbji, Sbud," 9buo, 9bvo, 
Obis. 9bxq, Secs, Bcty, 9emd, Sens, edge, gdn, 
edam, 9dte, 9dtm. ggk, Slit, Spi, Spn, Siuq, Syw, 
Deaf, Sex, 9aw1. 

Spark: Sea, 81; 7wg, leg, Ten, . 

Phone: kfat, kfl, Sse. Anyone hearing 
8B1TH pee QSL to 488 D. St., Salt Lake, Utah. 

By ITT, 7126 54th Ave. S. B., Portland, Ore. 
Canadian -C. W.: ¿by, bet. Spk: ben, Dbd. 
U. S.-C. W.: 5sa, 6bj, ODq, Sen, acu, Sep, 

Sec, 6gr, bhp, aka, 6ka, Blv. Bpi, Ord, Sup, (kw, 
arm, Sabx, 8aeh, Said, Bajt, 6ajh, Bale, Bapw, 
Gasj, Sate, (latch Sawt, Sbe), ()beg, ebko, Oboe, 
6bps, Bbge, 8bgg, Gbgs, °brt, Obits, Bbum, 
exad, Sag, Est, 8saf, 'Tad, Ti?. 7iy, 71u, Tmf, 
'Tom, Tee. 7th, 7tn, 7tq, 7xe, Dawm, Stm, Seal, 
¡iamb, bte. 

Opt: Btu, Baer, Sark, Ter, 7ge, 7ya. Any- 
body hearing 7tt C. W. Pise QSL. 

By 8AOII, 820 18th Aye., Ran Francisco. Calif. 
All C. W.: Canadian -Sb,, 8hb, 4bv, Sae. 

American -4eb, 5aa, Sag, 5fv, Sim, 5nk, 5tj, 
5xd, his, Ssa, Ssap, Set, Bqk, Bacg, Basv, 86íf11 

8bna, Sze, Bang, 9aog, Saps, Dapw, Bamb, 9a3h, 
Says, Saul, Sass, Dawm, gain, Says, Bbji, Obig, 
9bvo, 9cfy, gene, 9dfb, edge, gdjm, 9dky, 
9dkq, Hem, Bdr, gem, ggk, Oct. Sii, Spa, Spn, 
gnu, Ove, Sxae, Sxaq, Sxan, Siai, 9yej, Seat. 
Would like to hear from above stations by 
card. 

By BAWT, 653 Union St., Elan Francisco, Calif. 
C. W.: 41k, 4bv, (5di), 5ek, bpb, (bpi), 

5eb. (50), Sui, (Suo), (bid), (51e), (Sea), 
(Sea), (Seb), (Ben), (Ott), (Spi), (Sis), !s; 
(Beep), (Sala), (Dapw), (abbe), (Ship). 

Continued on pose 44 
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KÉIiiIDY` 
EQUIPkI FN T 

KENNEDY 
Regeneraliee Receiver., 

we licensed under 
Armstrong' U. S. Paient 

No. 1,113.149 and are sold 
by good dealers everywhere 

am. 11.100 

K "ROY 
Regenerative Receiver 
some day-why not now? 
Kennedy Regenerative Receivers, because of their superior construction and 
because they correctly apply the principle of inductively coupled circuits, are 
the standard by which all other radio receivers are judged. It is well to re- 
member that it always is safer and cheaper to buy the best. 

WRITE FOR OUR LATEST BULLETIN C-3 

Address our nearest office 

This Bulletin supersedes all others and illustrates and fully describes all 
Kennedy Radio Equipment. 

TICQLINE.KENNEDYCO MPANY 
INCORPORATED 

SAN FRANCISCO U.S.A. SAINT LOUIS 

Tell them that you law it in RADIO 
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HARD 
our 

1ZADI0 
BATTER 

ydr, A NICKEL 

RADIO for DECEMBER, 1922 

ENJOYABLE RADIO CONCERTS and maximum moving range are obtained only 
when your battery is fully charged. 
Don't be bothered with the inconvenience and expense of taking your battery so a 

service station every few days for recharging. The New 

RADIO I O 
NOMCHARGER 

DE LUXE 
has been designed especially for this pnrpoee. It charges your "A" or "B" battery 
over night without removing from the living rooni-gives taper charge-cannot harm 
your battery in any way. Simplicity itself. Only two wearing parts, replaceable after 
eevaral thousand hours' nee for One Dollar. 

AN ORNAMENT FOR YOUR LIVING ROOM 
Beauty has been combined with utility in the NEW RADIO HOMCHARGER DE LUXE. 

The body is beautifully finished in rich Antique Mahogany -the bees and fittings in a 
handsome doll gold. Equipped with rubber feet, it cannot mar polished surfaces. It 
harmonises with the finest living room. 

OVER 50,000 HOMCHARGERS IN USE 
80,000 users have heartily endorsed the HOMOHARGER. Beware of imitations. When 
buying insist on obtaining the genuine, which bears one registered trade name, HOM- 
CHARGER. 
Furnished complete. No extras to bay. Price $18.50 (826.00 to Canada) at all good 
dealers, or shipped prepaid upon receipt of purchase price. 
Booklet illustrating the NEW RADIO HOMOHARGER DE LUXE in actual colors is 
FREE for the asking. Bend for your copy today. 
DEALERS JOBBBBB: Over 150,000 HOMOHAROERS will be sold this Pall and 
Winter. Send for your Copy of " HOMCHARGER Business Builders" and see how 
you can get your share of th.. business. 

CAUTION 
When buying a Rectifier insist upon the following: 
1. BELFPOLABIZING feature, otherwise your battery may be rained through re- 

verse charging. 
2. AT LEAST FIVE AMPEB88 CHARGING RATE, otherwise it will require avers/ 

days to full chug* your battery. 
S. UNDERWRITERS' APPROVAL, otherwise in cue of fire your insurance may be 

void. 
The HOMCHARGER is the only Rectifier at any price which combines the above. 

three NECESSARY HOSICHARGING features. 

The Automatic Electrical Devices Co. 
117 West Third Street Cincinnati, Ohio 

Largest Manufacturers 

of 

Vibrating Rectifiers ,n the World 

BRANCH OFFICES 
New York Chicago Fit.shurgh 

I)tro,t tallas 
Fhiledrlphie Lo. Angeles 

Baltimcte Minneu..lts Atlanta 
St. Lows New Orleans 

%M LLiloPl PoINT JKINERAIL 
e Worlds Gre at e.rt Radio Crystal 

M. P. M. k supertatm, t.vc reproducer: from every point on its 
surtace and itas iet:ord of receiving concerts over six hundred 
miles. 
Ask your dealer for M. P. M. or send 50c for two M. P. M 
Crystals, Crmcctt (i'ltd iii.l t ;ttararttctd. 

M. P. M. SALES COMPANY 
t7 o Ceutral Dept H Las Angeles, Cal. 

Tell them that yea saw It la RADIO 

CALLS HEARD 
Cc/mttnwed from page 4e 

(6boe), (6bps), (Obgd), (6b a), Iliac, (nrra) 
(7bb), Tdp, (7iy), (7hm) 7jf, (7jw), (71ni, 
7mw, Ina, Inn, îoe, Toi, +qqn, (7sc), 7th, 71n, 
(7tq), 7wm, ?xc, lai, (7zb). 7zk, Izo, 7tu, 
(7aea), (Oct), (Sib), 81v, 8nb, byd, (Sblm), 8bfp. 
8bke, Ahxh, (9arCan.), 9cp, (9dp), 9kp, 9ps,? 
9yi, Oyu, Oto. 9afd, 9ajp, (9amb), 9ami, 9anf, 1 

(pang), (9uog), pion, (pape), (9apw), 9aut.' 
9awm, 9aye, 9ayu, Shed, 9hek, 9bxc, (9ensi. 
Drue, 9dtm, 9xaq, 9yaj, (Deaf), kfi, klc, ken, 
kfay, warn. , 

By 7711 Walla Walla, Wash. 
Can. -Spark: 4ee, 5dx, (9bd), (San). C. W 

(4bv), (5ct). 
U. S.-C. W. Idi, 5vn, 6ak, 6cc, 6cp, (Bev), 

(6es), (Beb), Beo. Eft, 6gx, 6qm. firm. (Una), 
Mast, Bang. Bach, Oajh, óetu, Otpw, Oagw, Garb, 
bate. 6114, Bswt. Bbed, 6bcj, (Chic), 8bjc, 
6bko, 6bmv, 6boo, tibps, Cage, 6bqp, (Ariz, 
ebrf, 6bea, 6hum, 6bun. spark: 6ec, Etc, 
(6iv), 60, 69r, etc, óvx, tlamk, bang, Cani, 
Bala. Bala, 6bju. C W.: (9p8), 9amb, Sani, 
pang, Pegg, Pave, 9awm, 9bgw, 9bsa, 9bxt, 
pece, Defy, 9dtm, Oral.. AU stations hearing 
my 10 watt C W. pl. Q8L 

By 800, 88 Peralta Ave., San Francisco 
hey, 8aev, 9wd, Oso, 9amb, 9aap, 9bji, 9cua, 

9dtm, 9saq, 9zaf, 71r, 7rn, 7zn, Tab, (6agp ). 
(6apw), gee, Bell, dhh. All C. W. on 1 step 
amplifier. 

By 815Y, Honolulu, Hawaii 
4bq, 4bx, deb, Mi, 5jw, 5kc, Sits, Spa, 5th. 

5za, Sait, Balls, Balm, fink, Bath, flaw, howl, 
Rapw, habq, ttajh, 6aej, Bar, herb, Oelu, 8atg, 
tbzy, fibre, ßbr, fiber. 8bec, 6bpz, Mbgl, 6bun, 
Ubac. 6bea, 6bfe, écu. 60, Bee, 6cp, Gen, Bec, 
Bea, Beb, Gex. 6gx, 6jd, Oka, erotic, 8mdm, Bpi, 
Used, Bxwi. euh, 6zx, 6zm, 6ze Liza, Bert, Beg, 
7kj, 71u, 7mf, 7xe, 'Teo, Sah, Sah, 8stt, Bahr. 
Abg, 8bfm, 8óp1, Shea, Abdo., Sib, 8kg, soh, Sot, 
Sow, (leap, Sac, 9aja. 9awm, 9ap h, gars, Papa, 
9aog, 9n1í, Sao, 9amb, gaga, 9bhf. 9bno, 9hbl. 
Ober, 9bed, 9bjv, 9bzi, Pena. 9cpb, 9dhb, 9dam, 
9dq, 9dpl, 9dg, 9dtm, 9dph, Ppa, Pun, 9zaf. 
wuba. 

Spk: Setif, Ben. Sup. 6bju, 6bfe, tas. 

By 8ZA0, Walinka, Mani. T. H. 
C. W.: 2fp, 2gk, 4bq, Can 4bv, Serf, 5nk, 

Spa, 5nf, 5tj, Sea. Sah. 5zaw, flak. 6seh, 6ajh. 
(Cabe), 8ahq, (6aej), haar, Bead, abet, (Obis), 
Bbpf, °bps, 8hgc. ehgd, 6bju, Obre. ((ice). (8es). 
Bec, (6en), °cu, (Rep), Ojd, (Oka), Bku, Opi, 
Ord, firm. (6tq), (6xj), ßxad, Bsb, Oaf, ósz. 
ezaf, ((kg), (7ec), lay. (Tot), (lei), Tsb, 8bum, 
9amb, Pang. 9aph, 9aog. Palm, Obey, 9bji, 9dam, 
9gk, 9mf, Quart. 9yaj, 9zaf. 

Spk: Sea, (6eG). (Baqu), ate, 9yak. 

By 7ADF, Montesano, Wash. 
C. W. 4bv (Can.), 5ck, Set, Sen. Set, Sdie, 

time, Std. Sva. 5sa. Sep, Baal. Bast, Gabm. 
(tabu, (6abx), 6afw, 6shp, Bajf, flaps, Bart, Oars, 
Oste, 6atg, datq, 6awe, 6swp, Uawt, °bed, 6bcj, 
Ober, Bbie, Obiw, Chia, (Ubum), Oak. 6be, 8bg, 
6br, Oho, Ohq, Bcc, écu, Bdj, Bea, 6gf, (Bgr), 
8ku, 8po, Opt, 8uw, Ovni, Ovv, Bxj, Bsf, Bea, 
eau, Bet, Toad. Tabh, Tab*, 7aes, (7sem), 7afw, 
7agx, 7bk, Tbj, 7bx, Tdp, Tic, 7iy, (The), 71s, 
71f, 71r, Tin, 7mf, 7mu, (Tot), 7iy, (7th), 7tn, 
7tq, 'Jett. 7zf, 8bu, 9amb, 9amg, Papa, 9awm. 
9bed, 9bie, 9hgq, 9bwi, Pena. Dpi. 

Spk: Sep, (tribe, Oabk, Oser, Osla, Bals, Bamk. 
Bark, eatq, Chew, 8bjc, 6biq, Rbmd, Obus. Oal, 
Baq, fire, Bev, Bdp, Bfr, °gr, Olu, Bpo, Ord, fit*, 
61v. 8uw, labs, 7bb, Ifs, Tge, 7je, 7jf, 7jw, 
7mf, 7mu, Tqf, Ire, 7vf, 7wp, 7yw, lag, Tek. 
lau, 9bd (Can.), 9ge, Pus. 

Font: kfz, kick, kfed, kys, kfg, kle, kfdc, 
kit, keno, klp, ken, kdyl, cheq, kfbk, kbb, ctelz. 
kdzf, ktam, kdye, kas, ksv, kdei, and many 
others. 

By 78N, Seaside, Ore. 
C. W.: Sea, Sxad, 5di, Sek, Spa, Disk, Sak, 

54, Sae, 51v, Big, Oak, (ice, 6gy, 81v, figs. Gem. 
Bpi Brd 6gd. Oen, Owe, 6ee, es*, 61k, 8vf, tins. 
8eo, 61h, fish, 8bh, heu, Boo. flute, 8gt, Ocp, 
Oba, 8qr, (tithe, 8slu, Bajh, Mute, Obej, 6hgg, 
Baor, Bheg, Bbpf, Obgz, 8bed, Maat, 8bgd, Rawt, 
Ober, Ubum, fibmd, Rehr!, Obgl, Raaj, Cava, 6aqw, 
Oatçç Rase. 6bdw. 6bmx, Oat), Obtb. 8anp, °brf, 
Osod, Uahr, ebdb, Oavn, fibre, 8xas, 6blu, 8b)y, 
Osiy, 8bnt, Bxad, hate, Oauu, Obii, Bbud, 8soi, 
Base, 7ng, Tie, leu. Inn. 7iy, 7dx. 7tg. 70, law. 
Tee. Tdp, Tbj, Twin, Ito, 7p1. 7th. 71w, lad. 
7bk, 7jw, Ihm, Tot, 7nt, Tri, Taft, Tadt, Isom. 
7atw, Tpaf. Seek, edx, fies., Semi, Seim, 9gk, 
Oyu, 9yf, 9zaf, 9bed, Piss, 9aaq, 9dky, 9awm, 
9ami, Parz, 9xam, 93,0. 9cnn, 9dam, Pagen, 
9bhd. 9zag. Can. --4oq, 4bv. Sbq, Set. 

Spk: Oqr, 8dd, floh, des, Ugr, Bea Bic, five, 
61u, Obus, Bark, Oabw, Mier, 8amk. Oakt, Osiv, 
eggt, Obak, Buse, eats. Obin, Oamre, Bbip, Tof, 
7wR, 71w, ;nn, 70, lob, Iba, 7ge, Toe, Tin, 
71'O. Teen. 

Continued oa pogo' 64 
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TypF. FW 
PART N°- 274 

HA,RGE 
AT 

C .P iif: AMp 

It's Made in 3 Sizes! 
This new battery -the Willard FW -is of 
the 6-volt type mi made In three s M , 40, 

hour 
are priced follow.: 40 a. 141,113.60. 0 
a. h., $17.50 100 s. h., $22.00. A a{isht 
addition to these prices is made in the ex- 
time South and West of the Mississippi 

Th4-: . 
jw'awii_ 

Here's a Christmas present that will go big, you can be sure 
-with yourself or anyone else who has a radio set. 

It's a genuine Willard "A" Radio Storage Battery at the 
lowest price for which a Willard Radio "A" Battery has ever 
been sold. 

And when we say genuine Willard we mean just that, for 
this new battery is fit in every detail to bear the name. We 
are no less proud of having been able to produce such a good 
battery to sell at such a low price than of being the makers of 
the popular Willard All -Rubber Radio Batteries, the last 
word in radio battery construction. 

Why This is a Real Willard 
It is made in the same plant and by the same men who make 

the higher -priced Willard batteries for both radio and auto- 
mobile service, and they bring to it the same care, skill and 
experience. 

It has Willard quality plates, selected wood separators, 
tested rubber jars, acid -proofed container. 

It includes such features as special terminals to insure easily - 
made and tight connections, special marking for positive termi- 
nal; patented rubber gaskets to prevent leakage; a convenient 
durable roller -type handle, and other advantages. 

All Willard Radio Batteries, too, are shipped from the 
factory dry and fully charged, so that you always get a brand 
new battery and one that is ready for use just as soon as the 
acid solution is poured into it. 

Go to the nearest Willard Service Station or your 
dealer's today and see this new Willard Battery. 

WILLARD STORAGE BATTERY CO., Cleveland, Ohio 
Made in Canada by the 

Willard Storage Battery Company of Canada, Limited, Toronto, Ontario 

STORAGE 
BATTERY 

Toll them that you saw it In RADIO 
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"There's No Place Like Home" 
To Charge Your Radio Battery 

A 

_ 
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Tu a r 
EUREREPII 

S amp Tungar 
Charges a 6 -volt slnrage 
battery at 5 amperes 

.p smaller sue 2 amp.) 
charges a 6 -1.oh battery at 
amperes. 

If you use tubes in your radio receiver you use a stor- 
age battery. 
If you use a storage battery it must be charged. 

Charge Your Storage Battery at Home 
with a Tungar Battery Charger 

Without taking the battery out of the house -in fact, 
without moving it at all -you can charge it easily and 
quickly at a minimum of expense, trouble and lost time. 

Isn't this much better than taking the battery to a 
charging station, leaving it a day or two, paying from 
75¢ to a couple of dollars and then carrying it back again? 

The Tungar is a small, compact rectifier which connects 
to any a -c. lighting circuit wherever there is a socket or 
receptacle and requires no attention while operating. Its 
first cost is not high and it can be operated by anyone 
without the slightest danger of injuring the battery. 
Send for new radio booklet and prices. 

Address Merchandise Dept., General Electric Company 
Bridgeport, Connecticut 

Genera1\ME1e 'Electric 
K Company , v.,c 

Special Service to Radio 
Jobbers and Dealers 

Oregon and Washington 
Manufacturers' Representatives 

We Exclusively Represent Many Leading Manufacturers 
of Standard Radio Equipment. 

WESTERN RADIO DISTRIBUTING CO. 
L. C. Smith Bldg. Seattle, Wash. 

Tell them that roe usw It in RADIO 

CHRISTMAS PHANTOMS 
Conriwurd Irem ¡age ej 

Captain ¡famish was oiling the Con- 
trol on his engine -room telegraph. He 
grinned sociably as Norris came in. He 
xvas a pleasant -faced man of forty, with 
the skin that goys with sailoring and a 
pair of quizzical blue eyes. It was 
their first cruise together and he liked 
the unconventional off- handedness of the 
new operator. 

"Well ?" he asked. 
"You're tranteid on the phone," said 

Norris dryly, with just a hint of a 
smile. The Captain's eves narrowed. 

"I-fuh! What's that ?" 
Norris shrugged. 
"Sorne as, on a radiophone just called 

you up," he explained. "Refused to 
give a Sltle. Got nasty when I asked 
him for one. Insisted on having you in 
a hurry." He waited. 

The Captain stared at him with open 
mouth. Then he chuckled. 

"Feel all right Bob ?" he asked. 
Norris flushed. 
"Go on," he said. "Rub it in. That's 

the way I felt when I heard it .... a 
voice, two hundred miles off the Mexi- 
can coast. He comes in like a hammer 

. not far away . " 
Something flickered back in the Cap- 

tain's eyes- something that made Nor- 
ris wonder. He straightened up. 

"All right," he said. "Let's see 
what this bird has to say." 

He led the way doit n to the oper- 
ating room. At the door he paused and 
swept the horizon with keen eyes. There 
was the yellow haze, the copper rim of 
the sinking sun, and limitless distance. 
Nothing more. He stepped inside. 

Norris plugged in an extra pair of 
telephones so that the captain could 
listen with him. Then he set his gen- 
erator to humming. 

"O -K . G. -A . . go ahead . . . 

WWMQ," he spelled into the placid 
air. Instantly came the hollow drone 
of the carrier wave. 

"Captain Hamish there ?" demanded 
the voice. 

"Yes," Norris answered, on the key. 
"All right," ordered the voice, "give 

him the phones and stay off the air 
yourself." 

Norris swung in his chair. Captain 
Hamish's face was a study in conflict- 
ing emotions, but he nodded and indi- 
cated that Norris remove his head- 
pieces. Norris complied, tapping a brief 
"I -I" on the key. He was game to see 

it through. 
The Captain stood motionless -lis- 

tening intently. Norris could hear the 
voice issuing from the receivers on the 
table but could not make out the words. 
The tones were quick and incisive and 
seemed to be giving orders. Hamish 

Continued ow page ag 
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Why Magnavox is the 
Reproducer Supreme 

O FFICIAL tests with the 
oscillograph prove 

that the Magnavox electro- 
dynamic receiver repro- 
duces incoming wave forms 
with maximum accuracy. 

The Magnavox can be 
used with any receiving 
set -the better the set, the 
more Magnavox can do 
for you. 

When you purchase a 
Magnavox you possess an 
instrument of the very 
highest quality and effi- 
ciency. 

R2 Magnavox Radio 
with 18 -inch horn 

cas illustrated) 

This instrument is intended 
for those who wish the ut- 
most in amplifying power: for 
clubs, hotels, dance halls, large 
audiences, etc. It requires only 
.6 of an ampere for the field. 

Price $85.00 

12.3 Magnavox Radio 
with 14 -inch horn 

The ideal instrument for 
use in homes, offices, amateur 
stations, etc. Same in prin- 
ciple and construction as 
Type R2. Price $45.00 

Model C Magnavox 
Power Amplifier 

For use with the Magnavox 
Radio and insures getting the 
largest possible power input. 

2 -stage $ 80.00 
3 -stage 110.00 

Magnavox products can be 
had of good dealers every- 
where. Write our nearest 
office for copy of new illus- 
trated folder. 

if 

4 _ 
a eit. 

1' 

sR- TE adio 
Chñstmas 4-4,-J 

HE gift of all gifts is Magnavox 
Radio, the Reproducer Supreme 

-the gift that will mean most to 
every member of the family -old 
and young. 

Let Magnavox tell you the world's 
daily news and entertainment -so 
clearly that voice or music can be 
enjoyed by all, as though from your 
own phonograph. 

The ;Magnavox Co., Oakland, California 
\.r., York . 370 Seventh Avenue 

AGNAVOX 
8?adio 

c7he 9?eprodacer Supremi 
Tell them that you saw It In RADIO 
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"ILLINOIS" THE RELIABLE 
CONDENSER THAT IS MADE RIGHT 

AND STAYS RIGHT 

67 Plates 
48 " 

Panel 
$7.00 
$3.50 

Cased 
$8.50 
$4.75 

23 Plates 
13 " 

Panel 
$2.75 
$2.25 

Cased 
$4.00 
$3.50 

Vernier with single movable plate applied to 18, 28 or 43 sizes, $2.00 extra. 

Above list is for our Regular Style with Knob, Pointer and Scale. We also 
furnish the Condenser with smooth 8/16 inch staff suitable for Dial at 15e off 
list. 

A 8 -inch Bakelite Dial with Condenser, add 50e to list. 

Fully Assembled and Tested. IMMEDIATE SHIPMENT. 

Money back if not satisfied. Just return within 10 days by insured Parcel Post. 

Sent Prepaid on Receipt of Price, Except: Pacific States, Alaska, 
Hawaii, Philippines and Canal Zone, add l0c. Canada add 25c. 

No Discounts except 5 per cent on orders of 6 or more. Send for Bulletin. 

G. F. JOHNSON 
625 Black Avenue 

Springfield, Illinois 

CW By J. B. Dow $ 1.00 Postpaid in U. S. 

The only complete textbook on vacuum tube transmitters 

PACIFIC RADIO PUBLISHING CO. 
Pacific Building, San Francisco MANUAL 

Tall than that you saw lt is RADIO 

Continued from page f6 
had grown suddenly white. His eyes 
were staring. 

Suddenly with a cry he threw down 
the receivers and dashed from the oper- 
ating room. Norris stared at his re- 
treating back in amazement. Then he 
grabbed up the head -set. All was silent. 
Save for the crack of the static there 
was no sound. 

Down below, the ship's telegraph 
jangled suddenly ... The Susan Rey- 
nolds began to veer around, heading 
inland at twelve knots an hour. Hamish 
on the bridge .... 

A shadow flitted over the deck, and 
a black smudge laid down beside the 
ship. The operator opened his door 
and glanced upward. Great billows of 
smoke were rolling from the short 
stacks, as the vessel, under forced 
draught, gathered her heels under her. 
He caught the change of direction, and 
the rapid movements of the crew. 

Hamish and his stricken face kept 
coming up . 

He turned back to his instrument, 
and calibrated the adjustment for fu- 
ture reference, logging the circumstance 
among his records. What did it all 
mean ? Whence came this mysterious 
voice that tore the soul out of a man 
like Hamish, and sent a tanker veering 
about on a strange course? 

It is no part of a radio operator's jeb 
to question a captain. Yet some radio 
operators possess privileges. Norris, 
pacing the deck in indecision, suddenly 
took the bit in his teeth .. 

Captain Hamish was absorbed in a 
chart, spread out on the table before 
him. Measuring distances with a pair 
of calipers, he did not look up as Norris 
entered. The latter could see that he 
was still gripped by fear, by a feverish 
anxiety to get to some place .... The 
face of the first officer stopped his 
tongue. The man was staring at 
Hamish with a curious, puzzled ex- 
pression. 

Norris dosed the door softly and 
stepped back to the deck. Whatever 
lay behind, the captain had not 
talked . . . 

The sun was dead astern now 
Only that noon, Hamish had said "all 

hell" wouldn't keep him from making 
Callao by the fifth. Now he was going 
almost dead away from it. Wherefore, 
reasoned Norris, the voice out of the 
ether, had represented "hell" or worse. 
He went back to the radio room. 

The second officer dropped in present- 
ly, an over -casualness in his manner. 
Had heard the radio working. Any 
news? Any excitement? His hands 
were unsteady as he rolled a cigarette. 
Norris shook his head. 

"No -just testing to see if the old 
set was working after the blow ... . 

never know when you'll need it." 
Continued on page } 
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I3 Tests 
MÏe li!adio Enóiiieers 

%'tail Price 

$1.85 
P. P. 10c Extra 

Startling Effects revealed 
by Laboratory Tests 

Following are extracts from the unbiased report 
of the Amorc Laboratories, New York and San 
Francisco- 

"Tested Bradleystat after 32 hours of continuous 
burring of tube. Battery voltage dropp d from 
6.88 to 6.01, but current varied only 2 points, 
which was unimportant. 

"W'e discovered a very important point thereby. 
As voltage dropped, your device automatically 
adjusted itself through temperature of discs and 
thereby maintained better adjustment 
than any other rheostat. 
You have rendered radio a great service with your 
device.'' (Signed) H. Spencer Lewis. 

Are you getting the benefit cf our twenty years 
of experience with graphite rheostats? Order 
your Bradleystat, today, for better radio. 

Electric Controlling Apparatus 
288 Greenfield Avc.,Mi1wtukec,Wis. 

¿Member of the National Radio Chamber of Commerce 

Ask (Tia-serest 
:.c lo.......r . .. d: al- 

erv 1: yr,,r de.: 

,,,... , 

;....,,t,.. 

ems w NNIftwip- .® 
(ï-í`. I'ERED U.S. PAT. 

PERFECT FILAMENT CONTROL 
Tell them that you saw it is RADIO 
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M Assembled 
But Not 
WIRED 

A New Method 
of Buying 

Radio 
Equipment 

Buy your radio instruments according to the Standard Idea -a new 
way and a cheaper way. Our full line of instruments, including the 
popular Detector and Two -Stage Amplifier and the Multiple Wave 
Tuner, embody the latest developments in radio practice. These instru- 
ments are delivered to your -- completely equipped but not wired. You 
do the wiring yourself, using our simple diagrams and instructions, and 
save fully 2o' ;, over what you would usually pay for an instrument of 
this kind. 

The S"l':1NLARI) IDEA is the latest thing in Radio. It saves your 
money and improves your knowledge of the science of radio. It saves 
money because it enable; our factory to eliminate the costly operation 
of hated wiring; an interesting job that you can do in your spare time. 

STANDARD ASSEMBLING CO. 
6 Stone Street New York, N. Y. 

WRITE TODAY for a des - 
cription of the various instru- 
ments we make and their 
prices. Ask about our offer 
to ship any instrument on 
receipt of one -third the pur- 
chase price, subject to refund 
if the instrument does not 
come up to your expectations. 

THE RADIO RUSH HAS STARTED 
THE MAN BEHIND THE COUNTER NEEDS HELP. AN EBY SILENT 
SALESMAN WILL INCREASE YOUR BINDING POST BUSINESS 
AND ENABLE THE CUSTOMER TO WAIT ON HIMSELF. 

I?ïE r 
Y E P.;i.:. 

. nE T?ip,'}; gTTEi ACTIVE no 1E1t`; 
. ';'n t 

}?..bL`; E THE p1'tir-T wF:SF; 

THE H. H. EBY MANUFACTURING CO., PHILA, PA. 

Tell them that you saw it in RADIO 

Continued from page 8 

Fencing. Nothing gained. The sec- 
ond officer left after a bit, plainly know- 
ing nothing. 

Down in the engine -room, oilers and 
tenders watched the gages, making swift 
calculations. They shook their heads. 
If this continued ... 

Six o'clock. The sun down behind 
the haze. The black smudge flattening 
on the water. The boilers straining.. . 

Hamish came into the radio room 
suddenly, coatless. His face haggard. 

"Have we any code for work with 
Fuente?" he demanded, harshly. 

Norris shook his head. 
"Standard ABC," he said. "Nothing 

private." 
The captain turned away with a ges- 

ture of despair. Norris was beside him 
in an instant, his hand on the other's 
elbow. 

"Anything ... I can do ?" 
The Captain lifted a face wrenched 

with mental pain. 
"I'm afraid not, Bob," he grated. 
The door slammed between them. 
Nothing there. What then . ? 
The cargo? Oil -direct from the 

Associated pipes at Richmond. Clear- 
ance all according to Hoyle. Nothing 
contraband. Norris checked back in his 
mind ... he had watched the supplies 
come aboard. Bacon, cased stuff ... . 

no bootleg. Nothing there. What 
then .. ? 

The radio offered a possible solution. 
He cut in on the carrier adjustment 
again, taking care that his tubes did not 
betray his position by oscillating . . . 

turned low, an amplifier in to make up 
the difference ... a war trick. Distance 
stuff ... static -lots of it ... miles to 
the southwest, the crackling smash of 
cloud- banks. 

Nine o'clock. The carrier wave ... . 

and the voice! 
"Susan Reynolds .... are you in ?" 
Norris' hand went out. Then he 

pulled it back, smiling grimly. The 
cards were his now. Waiting! The 
call came several times, then . . . 

"The damned operator's gone off ..." 
Not spoken to him, or to the transmitter, 
but in the operating room, to someone 
else . voices, persons talking ... But 
where? Silence, as the carrier again 
went off. 

Captain Hamish came in a moment 
later. 

"Anything ?" He asked. 
"No." Norris lied convincingly. He 

wanted to be in, must be in. With the 
Susan Reynolds off course, forced 
draught, and the Voice loitering in the 
background . . . 

"Let me know .... if he ... comes in 
again." 

Hamish went out after this. Norris 
turned on his tubes. 

Continued on page p 
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The Tower of Babel will be 
Sending this Winter 

Forty powerful broadcasting stations, all oper- 
ating on one narrow wave band - that's the 
situation confronting the radio fan this winter. 
With the ordinary single circuit it will be like 
listening in on the Tower of Babel. 

The PARAGON three circuit receiver, because 
of its greatly superior selectivity and sensitivity, 
can pick and choose between broadcasting sta- 
tions of about the same signal strength with 
less than one per cent differential. 

PARAGON three circuit receivers are always 
more satisfactory to operate. This winter any 
other kind of a receiver is obsolete and practi- 
cally useless. When you pay out your good 
money, get a modern receiver - the PARAGON. 

ADAMS- MORGAN COMPANY 

2 Alvin Avenue Upper Montclair, N. J. 

s 

J 

Type RAS Regoomal e Rec twer (Includin. Detector) 

(Licensed Under Armstrong Patents) 

Also Manufacturers 
of 

PARAGON 
Radio Telephone 

Transmitters 
V. T. Control Units 
Rheostats 
Potentiometers 
V. T. Sockets 
Amplifier Transformers 
Detectors 
Control Dials 
Amplifiers 
Receivers 
Switches 
Variometers 

PARAC 

.21 

o 

o 

RADIO PRODUCTS 
Tell them that yoo'eaw It In RADIO 
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:1'ANDMANS 
sToT?Y 

On a Tusks Radio Receiver, every evening 
you can hear "The Sandman's Story". This de- 
lights the children. Later coma entertaining 
Radio Broadcasting for grown-ups. 

Tuska Radio will bring dependable broadcast- 
ing into your home, A Tusks Radio Receiver 
makes a wonderful Christmas Present. 

Tusks Radio is substantial, reliable, dependable 
and recognised. Inspect today at your dealer's. 

THE C. D. TUSKA COMPANY 
30 Bartholomew Ave. Hartford. Coca. 

wean. Gun Office. 711 MI"I.. avis,. Sao rr.A<Yee. CAIN. 

Western Office, 798 W. Monroe St., Chicago, M. 
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1.. "Chi -Rad" Storage 
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No. 109. -"Chi -Rad" Storage "B" Battery, 

"B 
built for service. Absolutely un- 
equaled in quality and price- 
half the oust of the cheapest well- 
made storage 'B" battery. Bet- 

f ter and cheaper than dry cell 
' B batteries because recharge- 
r able. 

Will operate tube approximately 
1,000 hours on single charge. 
Recharged over night with "Ohl- 
Bad" Storage "B" Battery :' Charger at a cost of about 6e. 
No noises or leakage losses with 
"Chi-Bad" Storage "B" Bat- 
teries. Guaranteed for service, or 
to be returned at our =penes. 
Order your battery NOW. 

Write for your free copy of our 
catalog. 

22% volt section (mounted) $6.00 
2% volt section (single cell) .50 

NCB Chi -Red" Storage "B" Battery 
1.90 

DEALERS: Write for territory 

eÑte -thhe ddeemaná 
radio Wks 

reasing. 

Chicago Radio Apparatus Co. 
415 S. DEARBORN ST., CHICAGO 

Tell them that you sew it in RADIO 

Coseisued from hie 
it eynolds, are you in, are you 

in . . ?" Over and over monotonously. 
It was a Federal violation not to 

answer if one heard. So Norris turned 
over to the navy length, taking weather 
from Loma, and logging it against offi- 
cial investigation. There are tricks in 
every line .... For the present, he 
could only wait. Sometime Hamish 
must break .... no man can grow fear 
of his kind and carry it. Norris was 
waiting for that. He heard the watch 
changing. 

Hamish came in-suddenly. He had 
been drinking. He clung to the door, 
reeling in the swinging light. Norris 
flipped on a switchboard light with a 
green shade. It had a calming effect. 
Hamish sank into a chair and buried his 
face in his hands. Norris passed over 
the cigarettes but the captain shook his 
head. 

"Not yet," he said. 
Norris waited. The other's eyes were 

bleared when he raised his head. 
"Bob .... I've got to talk ... to tell 

... somebody. A man can keep bottled 
just so long, and then the yeast starts 
working " 

The operator nodded. At last! 
"I know," he said. "A friend ... 

you know where I stand." 
The Captain's hand shot out. Their 

fingers gripped. 
"Has it .... have they .... ?" He 

gestured toward the instrument. Nor- 
ris nodded. 

"Three hours ... constantly. I cut 
'em out !" He waited for the explosion. 
Instead 

"I thought so. Somehow, I had a 
feeling that you were standing be- 
tween ..." 

His shoulders squared. Norris saw 
him take a resolve ... read it silently .. 

"Bob !" The Captain spoke with dif- 
ficulty. "I'm a dog ..." 

"We all are." Norris' tone was 
equally quiet. 

"Yes ... but -this is different. I'm 
not fit to wear this uniform." He 
spread out his hands. 

"Quit talking riddles.- Speak your 
piece," Norris spoke shortly. The other 
reacted decisively. 

"Bob -I've sold out." 
"How? Why ?" 
Hamish jumped to his feet and began 

pacing the narrow cabin. The swing- 
ing light annoyed him and he turned it 
out. There was only the reflection 
from the green glass globe. 

"I've been driving for Reynolds ten 
years, Bob. You know the game -low 
pay, little thanks. Yet I stuck. You 
ask why? Damn fool I guess. Took a 
pride in the record I had rolled up. 
Wireless operators are the same. They'll 
stick and stick ... There's no answer 
save in your own soul. Ten years . . . 

Continued ow page 34 
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Peerless Radio Laboratories 
itansple s ers of Parries, Radio 

Praranac7, RRors.igSW 
SanFsamd.eo 

November I, 1922. 
RADIO Dimas Co., 

693 Minion Stret, 
San Francisco, Cal. 

GENTLEMAN : 

In complia.ce with your request, we 
wish to state that until we used the 
Aerovoz we had no end of disappoint- 
monts owing to the fact that there are 
so many Radio Frequency Amplifying 
devices of indifferent make and none 
seem to stand or give the satisfaction 
that we derive from the Aerovox in 

connection with the Variometer that 
you have been making. These two corn- 
biped, we feel, are about the most im- 
portant item of our set. We hope our 
pleasant business relationship may con- 
[Ince forever. 

Yours truly, 
PEERLESS RADIO LABORATORIES. 
By ARTHUR Amos, President. 

Arthur Annis/M R 

EDW. M. J O N E S 
lasrraare 41ral rs 

SAN FRANCISCO, CALIFORNIA 

October 28, 1922. 
AEaovox CORPORATION, 

47 Kearny Street, 
San Francisco, Calif. 

GENTLEMEN: 
You will no doubt be interested in know- 

ing the results obtained by me in the use 
of the Aerovox Inter -Tube Coupler which 
I installed about a month ago. 

1 have received the concerts from thirty- 
six surions in si: States and Canada. These 
were brought in using one stage of radio 
frequency and one of audio frequency. 

I have recommended the Aerovox to 
many of my friends, who are getting great 
results from it. 

In conclusion I might add that the effi- 
ciency of my set has been increased 100% 
since installing the Aerovox. 

Yours very truly. 
EDW. M. Jolies. 

BOYLE N K ENNA 
General lsurrmsae 

294BUSf STREET, SAN PRAPPC1300 

RADIO ions November I, 1922. 
693 Mission 

Francisco, San Frsnúsco, Cal. 
GENTLEMEN: 

1 have been using your Arroyo" for the last aev- 
eral months and have experimented with one and 
two stages of radio frequency amplification. I have 
used your published hooka with the exception of g D, D P 
adding van in the plate circuit. 

I haver been able hear stations from San Diego 
to to Seattle, Wash., and in the interior, ba.;; 
to Detroit, Mich., taking in Kansas Mo.; Gr, 
Davenport, Iowa; Phoenix, Ariz.; Denver, Colo.; Po 
Salt Lake City, Utah; Great Falls, Mont., and 
Reno, Nevada. All of these stations, with the ex- 
ception of Kansas City, Detroit and Davenport, 
have been received on the loud k 

The results have been so amazingli y wonderful 
that I take pleasure in writing you Ibis letter to 
advise you of the result. 

Very truly yours, 
JRK :M Janes R. KENNA. 

t.i 

Radio Fre 
is simple enough 

enough 

The cut shows what 
like. The letters show 

Why not find 

If you cannot get it from 

RADIO DEVICES 
693 MISSION 

ii 

q uen 

for the 

the 
what 

out 

your 

P OV071, 

cY Amplification 
for the novice, and efcient 

adept professional 

AEROVOX Inter -Tube Coupler looks 

it has done in the hands of others. 

what it will do for you? 

dealer, send his name and the price, $4.50, to 

COMPANY 'Distributors 
STREET r SAN FRANCISCO 

Tell them that you saw It in RADIO 
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Can those shrieks" 
HOWoften have you sat helpless 

while some amateur Farrar 
has tried to hit "High C." But 
when your radio set starts in to 
show off its shrieking talent you 
need not go through another 
ordeal. Just drop in at your 
nearest radio store and order an 
Acme Audio Frequency Ampli- 
fying Transformer. Hook it up 
to your detector set and sit back 
easy. You'll be surprised how 
clearly and distinctly incoming 
sounds may be heard. Then, too, 
the tones are na- 
tural. Something 
usually so lacking in 
the ordinary set. 

You will also want 
the Acme Radio Fre- 
quency Amplifying 
Transformer because 
this will greatly in- 
crease the range of 
your set whether it 
be vacuum tube or 
crystal detector. Both 

Acme Audio and Acme Radio 
Frequency Amplifying Trans- 
formers sell for only five dollars. 
Your set is not complete without 
them. 

The Acme Apparatus Company 
(pioneer transformer and radio 
engineers and manufacturers) are 
also manufacturers of one and 
two stage aniplifyirígurnits, iÇtèd- 
tor units, detector -and tin; ;tágé 
amplifying units, the Acme Clear 
Speaker, the Acmefone. Acme 
C. W. and spark transmitting 
apparatus offer the amateur an 
opportunity to not only receive 

but send his own mes- 
sages. For sale at 
radio and electrical 
stores or write direct 
to the Acme Appar- 
atus Company, Cam- 
bridge, Mass., U.S.A., 
or New York Sales 
Office, -1270 Broadway. ; 

Ask also for instruc- 
tive free booklet on.. 
.the operation of am- 
plifying transfor- 
mers, both audio and 
radio frequency types. 
You need it. 

TypeA -2 Acme Amplifying 
Transformer 

Price $5 (Bast of Reeky Mb.) 

/òr amplification 

Tell them that you saw It in RADIO 

Continued from pet* 52 

and I banked it against my needs, 
against a doctor's bill ..." 

He paused and Norris waited -tense. 
"I've got a little home on San Fran- 

cisco Bay, Bob . . paid for . . two 
kids ... wife. She's ill- fighting for 
life. It's been a long battle .... hospi- 
tals, specialists. It's taken money. It's 
going to take more ...if she wins. The 
Prentiss line wanted me, but I turned 
'em down. I grew up with Reynolds 
and I felt he would do the right thing. 
He didn't. The old man might, but 
the young un's in the saddle now -an 
efficiency hound. Sees nothing but 
figures. I couldn't speak anything but 
sentiment ... He didn't get me, that's 
all." 

"Who did you sell out to ?" Norris' 
voice was cool, even. 

"The Consolidated. They've got big 
contracts down here. They want every 
gallon ... got to have it. Big money. 
Reynolds refused 'em fiat. They tried 
the underground then. Heard about 
me-someway. One of their agents 
met me just after I left Reynolds .." 

"Well -go on." 
Hamish steadied his voice. 

en' was %s*e ... /listened. Two 
ttiogsand "fi$ Tor -throwing the cargo 
sounded pretty -big, I -could do a lot 
with two thousand ... for her. ." 

"What was the plan ?" 
"I was to snag the Susan Reynolds 

inshore off Fuente. They were to 
handle it, from then on. As you know, 
it's all in barrels .... they'll float ..." 

He buried his face again. Norris sat 
silent. The whole dastardly plan was 
plain now. Hamish was to have 
wrecked his boat where the Consolidated 
crowd could salvage. 

"Did you see Reynolds ... personal- 
ly?" he asked apropos of nothing. 

Hamish shook his head miserably. 
"Some underling ... that's what 

made me sore. I sent in word it was 
urgent. Came back and said Reynolds 
was too busy. That's when I blew up. 
But, dammit man, it doesn't make the 
facts any less easy to face now ..." 

Norris cleared his throat. His face 
was stern. 

"You -you could go one .... to ... 
Calleo, yet ..." 

For a moment his meaning didn't 
reach the other. Then Hamish stood 
up. 

"That voice ... the radiophone . . . 

they're trailing me in the Clytie ... the 
Consolidated yacht. I don't dare ..." 

"You mean . ?" 
"She's an ex -sub chaser. She carries 

a torpedo tube .. " 
Norris' face hardened. 
"You don't mean . . . . they'd try 

that ?" 
Hamish nodded. 
"That's what they said. They'd do 

Continued on page 56 
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Listen to Half the Confinen 
This Christmas! 

HERE'S the latest De Forest triumph, the D -7 
Reflex Radiophone* Receiver. It's the newest 

and most sensitive set of them all, with a thousand 
mile range on a two -foot indoor aerial! That's 
what you've been waiting for. No outside,aerial is 
needed. The whole set is as you see it here. 

Easy to control with its single knob - small, 
compact,super -efficient -and an ornament to any 
library table! 

Economical to operate, too, because you get five 
stages of amplification on three tubes, and cor- 
respondingly longer life for your storage batteries. 

If you want to bring into your home the news, 
the music, the lectures of half the American Con- 
tinent -with no trouble -clearly, without interfering 
noises -this is the set for you. Remember it's a 
Radio Christmas -and here's one set that is all you 
ever hoped a receiver could be. Ask your DeForest 
dealer about D -7 and the other De Forest sets-today. 

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

What is, '. 

the Finest Receiving Set 
Made? 

To be worthy of this distinction, the 
set must have three characteristi 

World-wide receiving range- 
Reception in all wave lengths - 
Reception without distortion. 

RadioCraft D- 6-Regenerative Radiophone* (by 
permission of De Forest Radio TeL & TeL Co.) 
will receive even European stations, and of course 
all those on this continent. 

It receives on all amateur, broadcasting, and 
transatlantic wave lengths. 

In clearness and avoidance of distortion, it must 
be heard to be adequately described. 

D -6 uses outside aerial only, and head sets or 
loud speaker. 

It claims to be the finest receiving set now 
manufactured and any authorized De Forest 
dealer (who also carries the RadioCraft line) will 
be glad to prove this to you by actual demon- 
stration. 

RadioCraft Regenerative Radiophones* (by per- 
mission of De Forest Radio TeL & TeL Co.) 

liggenrruuwe Ietxtver 
Type D-6 

range from the simplest to the most elaborate. 
It is unnecessary to add that this entire line of 

De Luxe radio equipment is most exquisitely 
finished in every detail. 

The RadioCraft Co., Inc. 
139 Franklin St., Jersey City, N. J. 

Teil them that you saw it in RADIO 
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HERE is the nucleus 
of your future 
set. 

A 150 -300 meter au- 
dio detector equipped 
with potentiometer. 

Add other panels for 
loud speaking, greater 
distance and more se- 
lect tuning. 

Our Bulletin No. 302 
describes these novel 
sets with their out- 
standing features. 

Write for it: 

Till EDe MANUFACTURING CO. PH16.AD E L P 

BRYANT TRANSFORMERS 
FOR AUDIO FREQUENCY 

IMMEDIATE DELIVERY 
A better transformer for music and 

speech is not made. We leave the ap- 
pearance to you. 

Designed by former Government 
Expert RADIO AID 

Designed to amplify all audio frequen- 
cies in voice range with equal intensity. 
Takes up less panel space, is extremely 
rugged, has beautifully blued steel mount- 
ing frames, insulation resistances all above 
I O megohms. 

Both windings of heavy wire -will 
not burn out. 

Poaitiwyy Guaranteed as Represented 

Ratio 3%; to 1 $5.00 
Excellent Proposition to Dealers 

BRYANT RADIO COMPANY 
PALO ALTO, CALIF. 

Constant, study voltage. 
No battery not.e to your V. T. 
Really recharged st home. 
A life of troy 3 to 6 years. 
Jelly sl.rtrolrte, no spillage. 
014 on for any required voltage. 

-A TRW Or THE REASONS WRY 

SNELL CFI_I,S 
STORAGE "B" BATTERY 

should be ea YOUR set. 
At yn.r Sadie Dealer. or 

22 v.. 11 selle i 11.60 
44 y 22 e.ta 12.00 

a Cl.oal Restleer 1.25 
P it it Qen Pranei.vo 

Order veers now rar Immediato sllpaent. 

-zzufilt\AIILA 

MANN & SNELL 6BQL 4733 Geary St., San Francisco, Ca'. 

Toll Owen that you saw It la RADIO 

Coutiswed feat. pegs se 
anything .... for oil. They're a bad 
gang, Bob 

"But if you ran for it ..." Norris 
persisted. 

Hamish swung on him savagely. 
"It's not that I'm afraid -not for 

myself," he shot out. 
"What then ?" 
"It's .... it's her, Bob. It would 

kill her, if anything happened ...." 
The operator studied him through 

half -closed lids. 
"Know what the date is?" he asked 

quietly. 
The captain stared, puzzled. Then 

his eye sought the calendar. 
"The twenty- fourth ?" 
"Christmas Eve 1" 
"God . . !" 
"Hamish ...." He dropped the title. 

"Wouldn't ... she rather have you dead 
. than live with that two thousand?" 
It was brutal. He meant it to be. 

The Captain groaned. 
"Don't Bob," he begged. He fum- 

bled for a justification. It's her life on 
the one side, against ...." 

. "Against phantoms .... your honor 
. facts ... which would she rather 

have ?" 
Acute agony shot through the other. 

His hands, where he gripped the table, 
whitened. For an instant he stood 
backed against the door .... The sound 
of his feet running along the deck, came 
to Norris sitting alone beside the oper- 
ating table. 

Below, the ship's telegraph jangled 
suddenly, and the Swan Reynolds wal- 
lowed over on her beam ends ... 

Norris picked up his receivers. 
". . Hamish to the fone ... Swan 

Reynolds, are you there . r 
Smiling, Norris turned out his de- 

tector lamp and lighted a cigarette. 
Christmas Eve l 

Grey dawn, with the rocking swells 
astern off the northeast . . 

Captain Hanish staggered in, white, 
drawn ... He seemed older. 

"We lost only six hours .... off the 
schedule." 

Norris forced him down in a chair 
and poured out a drink. 

"Throw it down," he said. "You 
need it I'm glad." 

Hanish picked up the drink. Norris 
turned to his drawer and scribbled on a 
bit of paper with a fountain pen. Then 
he turned and held out ... a check. 

"It's worth two thousand," he said, 
"to meet a man..." 

Captain Hamish stared at him with 
stricken face, breathing heavily . . . 

"In God's name ... who .. ?" 
But Norris held up his hand. 
"I'm Reynolds," he said. "Robert 

Norris Reynolds .... " 
He went out and dosed the door. It 

is not pleasant to see one of your com- 
manders crying over.a bit of paper . . . 
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The . uture 
of O 

The fun and entertainment that you and your friends 
get from Radio should never be marred by failure of 

your apparatus to properly do its part-and it won't fail 
if it is properly made. 

The Radio "fans" of today will be the Radio ex- 
perts of the future -provided the equipment used non' 
gives service and satisfaction. If you are interested - 
much or little -in Radio, don't let inefficient equipment 
discourage you. Insist on SIGNAL parts and SIGNAL 
sets. 

Every SIGNAL item is made in a factory that has 
grown up with "wireless." One of the earliest manu- 
facturers of such equipment, SIGNAL offers you, now, 
Radio parts and Radio Sets that are right, and are de- 
pendable. To insure getting all there is-to be confident 
that nothing goes by you without your consent -say 
SIGNAL, and stick to it, when you buy equipment of 
any kind. 

Mt o. 
Factory and General Office 

1913 Broadway, Menominee, Mich. 

Atlanta, Boston, Cleveland, Chicago, Minneapolis, Montreal, 
New York, Pittsburg, St. Louis, San Francisco, Toronto 

Signal Junior 
Detector Units 

For the amateur, and also the rap- 
idly growing commercial field, we have 
developed an entirely new line of ap- 
paratus, in which is incorporated the 
very latest advancement of the science 
of Radio. 

Each individual unit is primarily a 
separate and distinct device, complete 
in itself, yet by adding one to another 
any combination may be obtained. from 
the simple crystal detector through all 
the stages of radio-frequency and 
audio-frequency amplification. 

Seasoned knowledge and experi- 
enced handicraft are built into these 
units -the product of a plant and an 
organization whose history in Radio 
dates back to the earliest days of 
"wireless." 

You'll find our local address in 
your Telephone Directory. 

COUPON FOR GUIDE TO 
RADIO SATISFACTION 

Please send, without obligation, your 

interesting book about SIGNAL parts 
and sets. to the name and address 
written in the margin of this page. 

Tell them that you maw It In RADIO 
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Don't spoil the appearance of your set with 
dials that don't match up. The dials on most 
rheostats won't match the other dials on your panel 
-the rotation is too great. The dial on the 
PARKIN Rheostat (Patented) will match the other 
dials on your panel -the scale is the same (100 
divisions), the rotation is the same (180 °). And 
this is but one of its many superior features. The 
resistance element is mounted in a recessed groove 
in the back of the dial outside the'cabinet, which 
gives a host of important advantages found in 
absolutely no other rheostat. Read the complete 
description in the new PARKIN Guide and Catalog. 
Send the coupon below to us, with your own name and 
your dealer's name, and secure a copy absolutely free. 

This will be a RADIO CHRISTMAS. 

Parkin Manufacturing Co. 
San Rafael, 
California 

The handsome new illus- 
rated Guide and Catalog 
to PARKIN "Peak of Per- 
fection" .parts and supplies 
is now ready. Just in time 
for you to use in picking 
"Peak of Perfection" parts 
for CHRISTMAS. Dials, 
rheostats, knobs, condensers, 
sockets, switches, lemrs, etc. 
-the best that money can 
buy, every one the "Peak of 
Perfection ", yet the price is 
no higher. Quality dealers 
sell them. 

Send us your name and 
your dealer's name in the 
coupon below, and we will 
mail you a copy of the new 
PARKIN Guide and Cata- 
log, the little wonder book of 
radio, absolutely free. This 
will be a RADIO CHRIST- 
MAS. 

Mail this 
coupon 

NOW! 

PARKIN MFG. CO. -SAN RAFAEL- CALIFORNIA. Gentlemen: - 
Please rush me copy of the new Guide and Catalog to PARKIN Peak of Perfection PARTS so I will get it in 
time to use for Christmas. My own name and address, and the name and address of the radio dealer where I 
do most of my buying, are u follows- 

Nane Dealer 

Address Address 

Tell them that you saw it In RADIO 

INDUCTANCE DESIGN 
Continued from pegs r6 

F" from the curve. Knowing this, it is 
a simple matter to calculate the induc- 
tance of your coil from either equa- 
tion (1) or (2). 

The accuracy of this universal form- 
ula for all closely wound coils has been 
compared with the various precision 
formulas such as Stefan's, Kirchoff's and 
others, and the variation found to be 
very small, less than 3% in most cases, 
and in many cases the deviation was 1%. 
It is therefore evident that for all prac- 
tical engineering purposes the Brook's 
formula is satisfactory. This accuracy 
holds even the extreme case of the in- 
ductance of a single turn. 

The shape factors F F' have a physi- 
cal significance. A given length of wire 
has a definite constant resistance (at 
normal temperature) regardless of how 
it is wound. However, it has a dif- 
ferent inductance for each different 
shape into which it may be wound. 
There is one shape which will yield the 
maximum inductance for the given 
length of wire. This shape will natur- 
ally be the most efficient design for this 
inductance, since the L/R ratio is a 
maximum. Every other shape of coil 
will yield an inductance less than this 
maximum, but a definite percentage of 
the maximum depending upon the shape. 
The first part of the Brook's universal 
formula, namely 

Cms 

b +c +R 
gives the maximum inductance obtain- 
able with a given length of wire when 
wound in the most efficient shape. The 
second part of the formula, namely the 
shape factors F F', represent the devi- 
ation from this maximum due to wind- 
ing in other than the most efficient 
shape. The shape factor then gives the 
percentage of the maximum inductance 
obtainable with a given length of wire 
when wound in any shape other than 
the most efficient. 

Numerous curves have been prepared 
giving for different lengths of different 
sizes of wire the maximum inductance 
which can be secured with these lengths 
when wound in the best shape. One 
such curve is given in Fig. 4. By the 
use of these curves and the shape factor 
chart of Fig. 2 and 3 the inductance of 
any closely wound coil may be easily 
obtained with hardly any calculation. 
Thus by knowing the number of turns 
and diameter of coil we know the 
length of wire used. From Fig. 4 or a 
corresponding figure we find the maxi- 
mum inductance which can be obtained 
with this length and size of wire. From 
the coil dimensions a, b and c we obtain 
from the shape factor charts, Fig. 2 and 
3, the shape factor of the coil, which, 
when multiplied by the maximum in- 
ductance, gives the actual inductance of 
the coil. 
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SERMONS 

J'fahe the most of 
Your Christmas Trade 
Sell Crosley Radio Instruments 

CROSLEY Instruments and Parts will be your 
best sellers during the Christmas Season. They 
are what the consumer wants. A moderate 
priced instrument with all the good qualities of 
the more expensive sets. 

The demand for CROSLEY Instruments has 
been increasing by leaps and bounds. The 
reason is simple. All of our larger un'ts in- 
corporate one stage of Tuned Radio Fre- 
quency Amplification. We were the first 
to bring this feature on the market and we 
have developed it to its highest degree. This 
simplifies tuning. increases the range and 
clarity and eliminates interference. Crosley 
instruments are popular wherever they are 
tried. 
Advertisements such as this and others of a 
similar nature will appear in all the leading 
Electrical and Radio Publications during De 
cember and the succeeding months. Combined 
with our previous national advertising, our 
continued publicity will create a demand for 
CROSLEY APPARATUS such as you have 
never experienced bcf.:rc. 
You cannot afford to he without a supply of 
CROSLEY Instruments during the Christmas 
Season. 

Write for fully descriptive 
catalog and discount sheet. 

BETTER -COST LESS 

ae 

RADIO 
CROSLEYMANUFACT[JRING CO 

Department B+ 

CincinnatiOhío 
Tell them 

(41 
.) 

,S1 

.. 

CROSLEY RECEIVER MODEL Z. A four tube outfit the same as 
shown in the above scene. It consists of tuner, one stage of Tuned 
Radio Frequency Amplification (the feature that has made our larger 
sets so popular), Detector and Two Stages of Audio Frequency Am- 
plification, in a beautiful mahogany finished cabinet. It will bring in 
distant stations loud and clear. Price without phones, batteries 
sr tubes $55.00 

that Tou saw it in RADIO 
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Listen to the World with Tresco Tuners 
Regenerative Type Tresco 

Super -Universal Tuner 

.- 

1 

se";11: ' 

Cabinet 17:17% Inches. 
Formica or Hard Rubber Panel. 
Weight, 15 lbs.; shipping, 25 lbs. 
Wave length range, 150.95,000 M. 
Tuners 1n11á6- three, AS BB, HS. 
Recommended by users of the Bureau 

of Market Reporta and guaranteed to get 
MI the wireless signals, either OW, spark, 
or telephone within the range of the 
sending station. This Is the only tuner 
In the world that has this range of wave 
lengths and beta Ilse signals on the small- 
est possible single wire aerial. Arling- 
ton time, Annapolis, San Diego signal, 
clearly read through even a violent thon- 
der storm. Nearly all stations in the 
United States of the Bureau of Markets 
come in ou this toner in the center 
of (be United States, and no point In 
the country would prevent the recep- 
tion of these signala. It i1 recom- 
mended for the Farmer, Batman of 

DE LUXE TYPE Markets, Schools, Colleges, eta There 
la nothing about it to get out of order or 

need tmplaeing except the high voltage batteries, a replacement of which costs only a tow 
dollars. We ship only by express. You do not need to know anything about wireless to 
operate this finer or to gat the signals and telephone reporta. Cabinet la highly polished 
and all parta nickel finish. If you wish extra loud signals you may us one or two step 
amplifier, as posta are provided on the tuner for this purpose. We only sell this tuner as- 
sembled and calibrated to your bulb ordered with the sat, It is templets with all that la 
needed aaospt a pair of phones and few dry cells to light the filament of the Audton. Reedy 
to use who It avives with full directions, to that a ehlid can operate it. Prised at 9165.00, 
P. O. B. Plastery. Bulb, 96.00. . 

Liaansed under Armstrong Patent No. 1113140. CIRCULAR FREE 

TRESCO, DAVENPORT, IOWA 
BOX 148 

IMIM III ilFir 
RADIO PROTECTOR 

Here is an instrument that is indispensable whenever 
and wherever you have to contend with static inter- 
ference with radio signals and voice currents. 
Experienced engineers, knowing well the past per- 
formances of the Brach Arrester, specify and recom- 
mend it. Radio amateurs can depend upon it abso- 
lutely. Statements, unsupported by 

y facts. have appeared In com- 
petitive advertising that vac- 
uum arresters lose their vac. 
num. Many years' experience 

s=m by the largest electrtoal Irma 
n the use of the Brach 

Vacunm Arresters dfaproeo this 
allegation. 

If is Listed by the 
Underwriters' 
Laboratories 

Also Makers of Solderall - Best 
For Soldering Radio Connections. ostame Type 

=I' 

Indoor Type 

L. S. BRACH MFG. CO., NEWARK, N. Je 
Coast Representatives: Pacific States Electric Co., San Francisco, 

Loa Angeles, Oakland, Seattle, Portland, Spokane. 

The Riggs Rectifier 
TOR CHARGING ITORAOB RATTERXBU 

110 volt, A. O. 60 cycle. 
e volt, 6 amp. D. O. 

$12.50 
>np+s anywhere. 

w. H. RIGGS 
Boa 304, Everett, Wash. 

THE RIGGS MFG. CO. 
URBANA, OHIO 

Discount to Dealers 

TRACO Loud Speaker 

Price $40 
Complete Y. O. B. Ian Pranm:oo 

Vernier Controls $1 .00 

THE 

Radio Appliance Co. 
INC. 

1367 Divisadero street, san Pranctaco 

Tell them that you saw It in RADIO 

PROFESSIONAL RADIO 
OPERATOR 

Codiewed from Mee rd 

are conducted, to give the applicant a 
searching oral examination; he was 
likely to be escorted into the radio shop 
and asked to pick out a compound - 
wound generator from among a flock of 
shunt -wound machines, or perhaps 
would find himself introduced to a 
"jimmied up" quenched -spark transmit- 
ter, with a request by the examining 
officer to "make it work." 

Before being given the technical ex- 
amination, the candidate must success- 
fully pass the Continental code tests, 
first receiving and then sending. The 
receiving test for the license here con- 
sidered consists of one hundred words 
sent on an automatic transmitter at a 
speed of twenty words a minute, the 
signals being received in a pair of ordi- 
nary telephone receivers shunted across 
a high- frequency buzzer and provided 
with an audibility coil whereby the 
strength of the signals may be varied at 
will. The applicant must copy not less 
than twenty consecutive words without 
a break or an error; and since one hun- 
dred words are transmitted in the test, 
he has virtually five dunces to do this. 
The candidate usually is not allowed to 
make corrections in his copy after the 
transmission of the test words. 

The transmitting test is similar to the 
receiving in that one hundred consecu- 
tive characters, that is, twenty words, 
must be sent without a break from a 
text totalling five hundred letters and 
figures (five letters are counted as one 
word). The sending is required on an 
ordinary small Morse key, which the 
applicant may adjust to suit himself; 
and the signals are produced not only 
audibly on a buzzer, but also visually 
on a strip of paper tape in an electrical 
recorder, which leaves the candidate no 
opportunity to deny his errors. Many 
who pass the receiving tests fail in the 
transmitting. 

As a result of exaggerated stories cir- 
culated by unsuccessful applicants for 
commercial operators' licenses, there 
seems to have come to be a wide -spread 
belief among the amateurs that the 
radio inspector's automatic transmitter 
used in giving the receiving tests is a 
villainous sort of contraption which 
sends a terrific scramble of tangled text 
in a rattling, snapping style that only a 
code wizard can hope to read. 

While the automatic transmitter may 
have sounded like this to some unsuc- 
cessful candidates for licenses, it was 
most likely owing to their huge agita- 
tion at the radio inspector's test -table, 
rather than to anything wrong with the 
sending machine. 

The youthful adventurer hailing from 
the country, especially he who is bur - 

Coatieed ow page dr 
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R AMSTIN * 

PRODUCTS 

Famed for their performance and reliability, 
Rhamstine* Products bring to the radio public, 
at a moderate cost, apparatus of the highest 

- standard. 

It is essential that you use correct and efficient 

units in your radio construction to secure the best 
results; and in specifying Rhamstinee Products 
you are assured of satisfaction. They have no 
superior in their field. 

On request we will send you a booklet show- ' ing the complete line together with prices. 

Manufactured by 
Detecting and Amplifying Cabinet $50 

J. THOS. RHAMSTINE* 
2152 E. Lamed St. Detroit, Mich. 

*Maker of Radio Products 

. 

ÿ 

Adapt - O - Phone Radio Frequency Ampli- Audio Frequency Ampli- Potentiometer- 
Without Receivers fyina Transformer fying Transformer Type A -500 Ohms 

$12.00 $4.50 $4.00 $1.75 

Tell them that yon saw it in RADIO 
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The Living Room is no 
Place for a Storage 

Battery 
Locate it in a permanent place away from fane 

furniture and rugs, then use a 

LEICH NON TUNE 
RADIO RECTIFIER 

to keep it in condition. No attention.- font throw 
the switches Safe -Convenient - Ilependabit. 

Your tubes will work more consistently with 
the steady coltago delivered by a fully 
charged buttery, and your evening enterrain- 
mernts will not be subjected to the a win) 
and of continual adjustment of tube file 
ritents. 
Your ha "r r) will have n longer life under 
these conditions. 

The \or. Tone Radio Rectifier needs no +.t 
tin hin wkile charging. During power inter 
rnptu,nN nlnrn t battery circuit is auto- 
,.tir;.11. ui:ewd. 

The Sou Tume ltcctr.l.r is a time-tested in 
s.:runuut !hat in ur.ed ext.itsivly for r,ii 

and olher work which regairr, 
nn e:?.ri.nt and dcpenduldr machine. 

.4,k you ........- or :mete for Hai:eft,' No. l:?I). 

LEICH ELECTRIC CO. 
Manufacturers 

Telephones, Switchboards. Accessories 

GENOA, ILLINOIS 

DAYTON RADIO PRODUCTS_ 
Arc the most complete and moat accurate of any Radio apparatus eta :le by one Company in America. 

Type H Vario Coupler Dayton. Phone Receiving S.e M....:' .si F3akelite Varinmetrr 

VARIABLE CONDENSERS IN 4 SIZES 
Type 9 Y. C. S. Square and Round I'iate (Sk)t Mi 
Type IT I'. C. S. - .0005 MI 
Type 3t P. C.. S. ail MI 
Type 45 P. C. S. .1x,15 Mi 
Type 17 F'. C. S. Condensers a,h Ve, irr att.i. iei1. 
Type 31 I'. C. S. . - 
Type A Variometer Moulded Rake :ite. 
Type A l'aria -Coupler Nwldrd H ::i,.lite 
Type B Vanumetcr Bakelite Tube Typ. 
Type H Vann- Coupler ' 

Type C Vario-Coupler - - 

Rheostats 
Panel u.:ti.hes, 8 P urta 
Ph ne Ja, i.. . . 

Clenuinr Ii:,ke.ite linnhs and I)i..!.; -1 

Insulating 1?.il `.er Turing. II) it. t. .. 

Radio I'Iloric Rr. :.F: ing i.-. 
j. ocrer, an:: \!3 - .! t-t: : . v: a. Inc l' ..,. -q; a:.. i: 

The A -C Electrical Mfg. Co. 

L.st 
$3 01.1 

3.60 
4 ill 
5.30 
4.40 
5_30 
6 ..5 

.()0 
4 

4 .5 
.4. 74 

1 fil 

6' 
a: 
O(i 

Dayton, Ohio 
J 

JEW ELL 
LIGHTNING ARRESTER 

1t,1r:. :I Ic I u:ir rnr,ter:: 
H.41-SI t'., Il t 

I; I I t'I. ..t: 5':u'!:11!:i 
¡ r.c o li ;.. . ! I,: .,i .,. t, .. ,... I . 

Ii I I ,:I 
Fr. - ,. I.,, 

,... I:: ii. i at i 
. ., i. "-f .., I1 

Ir, 

PRICE $1.10 
JEWPI.I_ f.LF("iRl(:AI. 1?:STR1:11F.'tiT CO 
Ifi'ìn byA[.\l'I `-1. . flit .\t.., 

Cow:inued from. page e0 

dcned with a gnawing, guilty apprehen- 
sion about that big sending outfit he 
has been operating on unlawful waves 
and without a license, or who has sort' 
other equally grewsome radio -crime 
skeleton rattling its hones in his closet, 
is predisposed to become ovenyhclmed 
with secret terror in the laws-and-gov- 
ernment chill of the radio inspector's 
office, and to feel about as much at ease 
there as if he had been thrown into a 

cave full of tigers and crocodiles; and 
when his mental state is such as this, 
small wonder it is if the signals of the 
inspector's sending machine sound in his 
ears like a demoniacal laugh of the King 
of Hades doing a fox -trot on the coals 
in gleeful expectation of a newcomer to 
his unholy domain. 

The sending of the automatic trans- 
mitter, as a matter of fact, is accurate 
and precise, and not at all difficult to 
read. The transmitted text is not 
straight reading matter, for this would 
be no test, but consists of short phrases 
freely interspersed with numbers and 
punctuation marks, - something like 
this 

Steamer off Cape King, girl to Balti- 
more: 1759e snowing north. S -O -S; tire 
destroyed cargo 92 abeam White Bluffs? 
K-O-D-Q, K-O -I)-Q, K- O -t) -Q de 
\v.1) -G. Gear damaged wheel, -and so 
forth. 

The punctuation marks do not have to 
he written down, but the omicSion of 
anything else is counted as a break or 
an error. The transmitter occasionally 
slurs a letter when the contacting de- 
','ice is being shifted up or down the 
dials; hut the applicant should not be- 
come confused or dismayed at this, be- 
cause the radio inspector listens to the 
sending also, and does not count any 
break made by the machine against the 
candidate. 

In the case of failure to pass the ex- 
amination, the applicant can not reap- 
pear for another attempt until after the 
t'xpir:nu)11 of three Months. Several 
cases have been known of candidates 
who. tt tide unsuccessful before one 
radio inspector, took the examination 
again in a different radio district before 
tore, month: had pasç(tll. Since an in- 
.1i1/4 :,l;l:tl tt'card of every applicant for a 

nperatr,r's license, whether he is 

sit,; :.- i :I ur !Wit, is kept at li-:L hington, 
nl ,. :.h p101aite!! practice is almost 
nra;i;. :t IL detected. The illegally 

,bt;;;tti) l:c-(tae is then revoked ; and the 
'u,l,i'I ,; it nut only is barred frc)rn re- 

:, ten .t Star or more, b::t is 

r, rf..,l'i It11111. 

I !I ,I , th b. acquainted with one 
n: t: °.tare, :! who, having heard 

-1 .ail t' ,tiries about the radio 
i , , r<;n sending machine and 
L, ' ' .- lit! :in(i.tlly to weather a 

,;0.'öri5 in Case of failure 
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REMEMBER THE NAME! 
An Old 

Organization 
A New Name 

and a 
Real Radio Service 

The Largest 
and Most Complete Stock 

in the West 
Sold By Men Who Know 

-o 

The List Speaks 
For Itself 

-o 

Order Now. 

OBSERVE 
THE SIGN 

820 W. 7th St. 
Los Angeles 

Oliver Garretson 
Manager 

MAIL 
DIVI 

RADIO CORPORATION OF 
AMERICA 

REMLER RADIO MFG. CO. 
A. H. GREBE & CO. 
COLIN B. KENNEDY CO. 
GENERAL RADIO CO. 
ACME APPARATUS CO. 
DUBILIER CONDENSER CO. 
KELLOG SWITCHBOARD & 

SUPPLY CO. 
ADAMS MORGAN 
CUNNINGHAM TUBES 
NATHANIEL BALDWIN, INC. 
FEDERAL TEL. & TEL. CO. 
WESTERN ELECTRIC 
RADIO INSTRUMENT CO. 
HERBERT FROST 

-o- 

Immediate Deliveries 

ORDER 
SION 

OBSERVE 
THE SIGN 

I 

F: 

no fricc.fr truinvd 

Tell them that you saw it in RADIO 

560 E. Colorado 
Pasadena 

E. G. Arnold 
Manager 
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IT'S HERE! 

THE NON -REGENERATIVE RECEIVER DE LUXE 
FOR BROADCASTING RECEPTION -NEAR OR FAR 

Hallock & Watson Radio Service 
192 Park Street "KGG" Portland, Ore. 

BRECO RADIO APPARATUS 
BRING BEST RESULTS 

They are dependable 
Listed below are a few BRECO specialties: 

Varlometera $ 7.50 A. F. Transformera 5 6.00 
Varloeoupler. 5.75 Binding Posta, N. P. or Inanlated 
Variable Condensers, 48 Plate 5.00 Knob - .10 
Variable Condensers, 28 Plate 4.00 Mahogany Cabinets, various sizes.. $5 up 
Dials, 3.1n. Moulded .75 Bakelite, Sheets and Panels, lb. 2.00 
abeostats .75 Straight Circuit Tuner 60.00 

alai Detector. 2.00 Detector and Two Stage Amplifier... 65.00 
In uetanee Switches .40 Straight Circuit Tuner, detector and 
8witok Pointe .08 three stage- amplifier 180:00 

Write for catalogue 

Bronx Radio Equipment Company 
687 Courtlandt Avenue Bronx, N. C. 

"Manufacturers of Quality" 

VARIABLE CONDENSERS 
Best by Every Test 

We can safely as that the condensera are 
the best on th 

w 
e market at the price. 

DB80B.IPTION: 
The end plates are cut from sheet Bakelite. 

The movable and stationary plates are punched 
out of 20 gauge sheet aluminum. Contact on 
rotor is made with braided pigtail wire insur- 
ing perfect contact st all times. The rotor is 
mounted on 1 in. brass abaft. AU braes parta 
are nickel plated. 

PRICES WITHOUT DIAL: 
List List 

No. S Plats....$2.00 No. 23 Plats.... 3.25 
No. 7 Plats.... 2.25 No. 31 Plate.... 3.75 
No. 11 Plate.... 2.50 No. 43 Plats.... 4.50 
No. 13 Plate.... 2.75 No. 68 Plate.... 0.50 
Vernier attached to No. 28 and 48 are $3.00 

extra including 8 in. dial and knob. 
Every condenser is fully guaranteed. 

MORTON & BORK'S RADIO CO. 
Oaks Ave. Mail Orders Promptly Filled Stockton, Calif 

Read the RADIOADS on Page 11 
Tell them that you raw It In RADIO 

Continued from page 6e 

to pass the examination, elaborately dis- 
guised himself with creole -hued theatri- 
cal pigment and a pair of blue glasses, 
and then went to the radio inspector's 
office to investigate the receiving test 
under a fictitious cognomen. The 
brown paint on his hands stuck to the 
license application blanks, and the af- 
fair ended rather disastrously, the ad- 
venturous amateur narrowly escaping a 
few months operating on a rock -pile in 
a striped uniform instead of at the key 
of a shipboard wireless set. I should 
not advise anybody to try the experi- 
ment. 

CODE DIFFICULTIES 
Continued from rage 14 

when mentally weary, u results are al- 
ways disappointing. 

(8) Don't give up and don't stop 
your practise! The writer does not 
know of a single case where these little 
helps here outlined did not help to 
some extent. They are not a universal 
panacea, but are intended as sugges- 
tions for some of you fellows who say 
"Yes, I'd like radio if I only could learn 
the code." 

CALLS HEARD 
Continued from pegs 44 

By GAME. Los Gatos, Calif. 
Spk: (5d:), (lice), (bdd), (6f12), (60)), 

(614), Eta, (61v), (6km), 6ku, (God), (6o1), 
(6qk), (ate), (eto), (Sap). Owl, 6s(, (Gask)), 
(6abw), (6acr), (6ad1), aahq, (6ajh), (óajr), 
(Baki), (Sala), (Bald), Sana, ((Mob), (dark)), 
(Oars), (Oavb),- (Sarh). (6avr) (6bps), 7tr, 
(711e), (7my), 7ne, (Tow), (7o)), (7ot), Ise, 
(7to), (7tw), Ive. 71f. 7,0, (7wg), lag, Ira, 
(7aea). Can.- (9bd). 

C. W. 4bv, 4eh, 5dd, bhr. 51a, 5p; 5s, 
5slt, (ace), (See), ben, (6fh), 6gd, (Oka). 
(Bpi), Gam, bat, Bsh, (Baal), Bagp, 6a11q, 
6apw, dart), Batq, Bawd, 6xal, 6bps, 6bum, 
Tbk, 7i, (71r), 71u, (7mf), 7sy, Ito, 7to, (7tq), 
7wm, 716, 71k, 7adf, 7aea. 7aem, Tafw, 7ahw, 
Bcml, 9kk flpn, Daim, 9amb, Pant Pao., Oars, 
9awm, 9bkf, Obji, Obas, Pent, Odtm, (Iraq. 

By 6BPL, 212 Fulton St. Palo Alto, Calif. 
C. W.: Sze, Sp :, 7W, tal, 7pm, lec, 7ak. 

7bk. Syd, gyp, 9:ei, 9gk. 
I. C. W.: kfay, sad, 5yq. 
Pone: chbc (Can.), whb, woe, Um, kiss, 

kyt, kid, Gib, gano, 7:f. 
Spk: 5dx, Tfq, 7g1, 7vs, PM (Can.). 

By IBJO, 540 St. Andrews Pl., Loa Angeles, CaL 
All C. W.: 4bv (Can.?), deb, Sp :, 5 :d, 5s, 

ózap, 5ah, (Oak), Bee, Sep, (6gr), Ogy, Ike, 
(61o), Ord, 8uw, (Boat), (beet), (óajh), (Iajf), 
(6atq), (nab:), (Bbcd), (6baj). -vcr, (6bjy), 
óbgt, Bbgl, (Obum), 7bj, Tae, 7tq, 71u, (Tint), 
7aea (vat), 7afw (gral), 7ahw, lab, 7so, 
Saar, gam, 9p1, 9amb gawk 9awm, Saul, 9bji, 
914u, Obey, 9rmi, 9cmk, Odle, 9dtm, Oxaq, fleaf. 
Anyone hearing 68.IC's O. W. pas QSL by Bard. 

By SAVE, 5969 28th St., San Diego, Calif. 
C. W.: Can. -4bv. bnk, Sad, 5sa, (c. w. 

volee), Bak, Gar, Eco, eej, Gen, Sep Boo, Gen. 
deb, lee, Ben, leo, 6gf, 6gr, ó :, aka, 61o, 61v, 
6nx, api, 6rd, Orb, Bas, Etc, Ili, bow, lvt, 6aag, 
east, dab:, 6ahp Bah , 6ajf, lain. Sawn, 6sat, 
6apw, Bagw, Sari, 6aaj óat (latch Gana, Gard, 
Gov't, 6avr, 6awt, abbe., lbdd, 6bej, Iba, 6bdw, 
6beq, Ibee, Obfp, lbie, lbjc, ebjj, 814% Objr, 
ebj:, lbkb, Bbki, Bbko, abord, Bbmx, Obeid, 
6boo, ebpa. 6t)qc, 6bgd, abgg, 6bgp, 6bgs, Ibrg, 
6brk, abaft, Bbtb, 6bum, Ibun, Ibvq, lb , B:r, 
8 :ad, Brae, I:ar, Bzf, as(, fix, Ors, 7bb, 714, 
7bk, 71u, 7ny, 701, 71q, 7aea, 710, 7su, Bbdv, 
9amb, Obey, 9bp, 9cfy, Plat. 

Spk: Gex, Etc, 61u, 6mh, loi, eqr, eta, eta, 
bap, 6,1, 6aak eabw, tacr, Oahu, laic, 6a1á, 
ealy, lark, flail, flan, lawh, 0baj, 6bon, 6bi, 
6bvd. 
QSALnyone hearing GAUD 5 watt ACCW Pee 

Continued on rage pl 
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Surprise Yourself at 

Nina 
with a 

Best 

MILLER 
UNIVERSAL 
WAVE 
RADIO 
FREQUENCY 
AMPLIFIER 

65 

JO. 

Ire] ,1111,111 111111 I 

.1101." 11110 

IN, OM 
01011-4171,0 Id* 

4..*° 11111 

reception at Christmas or any other time o the year 

This remarkable 
transformer will 
enable you to 
receive over 
almost unbelievable 
distances 

MILLER 
F. k .1, 

Suvr Arty;iticr 
1.mt 

I.: 

THE addition of 2 or more stages of Miller Radio Frequency 
to your present set will add much pleasure to your winter 
night reception, and is not expensive. Results are assured- 
this system of Radio Frequency is the invention of Dr. John 

M. Miller of the Naval Radio Research Laboratory, Bureau of 
Standards, Washington, D. C., and is unquestionably superior to 

anything heretofore marketed. Your Dealer has this line or should 
have; do not accept any substitute, but demand the Miller-the 
BF-ST. Write us direct if you wish, giving name of your radio 
dealer. We will serve you promptly. 

Just a Christmas Suggestion to 
Mr. Manufacturer 

Have you anything which can be moulded from genuine Bakelite 
to advantage? Let us estimate for you. Bakelite Moulding is our 

business, and a trial will convince you. 

COAST RADIO CO., Inc. 
El Monte, California 

Owners and Operators of K U Y 

Bfaln3 
Tell them that you saw it In RADIO 
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A 

No. 2500 
2000 Ohms 

$6.00 
No. 2501 
3000 Ohms 

$7.00 

Concealed Cord Tips 
THIS is an important feature of the Manhattan 

Headset. Concealed Cord Tips have two real 
advantages: 

The first is the elimination of all possibility of 
unbalancing the receiving set and decreasing the 
strength of the headset signals by having the hand 
come in contact with exposed cord tips or terminals. 
The loss of strength due to this contact is often as 
great as 50 per cent. 

Manhattan Headsets have concealed cord tips. 

By enclosing the cord tips, all obstructions on the 
outside of the. receiver are removed and the smooth 
moldçd case will not scratch the handsomest furniture. 

The Manhattan Headset case is free from obstruc- 
tions. 

In addition, the cords of the Manhattan Headset 
are designed with two other important features. 

1. Strain on the terminals is relieved by a tie -cord 
attached to a small eyelet in the case. 

2. The polarity of the cords is indicated and the 
terminals within the receiver case marked. This 
permits the headset to be correctly connected 
in the circuit to give the best results. 

Manhattan Headsets are prized alike by profes- 
sional and amateur operators. Identify them by the 
"M- Flash -Seal" on the back of each receiver case. 
Look for it when buying your Headset. It is your 
guarantee of Manhattan quality. 

SAN RATTAN 
ELECTRICAL SUPPLY CQINC. 

Makers of the Famous Red Seal Dry Batteries 
New York 

17 Park Place 
Chicago St. Louis 

114 So. Wellt St. 

\\16............... -.--c- '`.,-.lr-.. 

San Francisco .1 

1106 Pine St. 604 Mission St. 4 

Tell them that you saw It in RADIO 

SHORTER WAVELENGTHS 
Continued from page 'Pp 

"feed- back" instantly so as to interrupt 
the "run -a- ways." It is like a series of 
"whip cracks." Bolitho was apparently 
the first inventor to disdose this. 

These circuits amplify at much more 
than the inverse square of the wave- 
length. The law is a doubly expo- 
nential one. Hence we see the enormous 
values of amplification of 5 to 10 million 
times possible with the arrangement 
using waves of 20 meters or less. 

The fact that longer "quenching" 
intervals i.e. lower frequency without 
apparent limit, on the other hand, 
increase: the sensitiveness instead of 
decreasing it, indicates that a true 
"run -a -way" set of oscillations is 
produced and not mere amplifi- 
cation. These quenching circuits do not 
seem to interfere with each other even 
when a number are used in the same 
neighborhood, quite in contrast to other 
circuits. The above circuits may be 
approached by an observer without dis- 
turbance due to external capacity even 
when using very short waves. For users 
of the usual regenerative circuit this 
new method gives a notable improve- 
ment, as the short wave amplification is 
tremendously greater. 

When using measuring apparatus, 
etc., near these quenching "whip- crack" 
circuits, the reaction of the former must 
be kept vanishingly small or the latter 
will be kept in continuous irregular os- 
cillation. 

Short waves have no disadvantages 
in the super- regenerative circuits. In 
ordinary circuits they can not be easily 
amplified or "feed- back" actions con- 
trolled. The observer's body distorts 
the effects sought. 

The re- radiation of energy from a 
short wave receiver when oscillating is 
greater in proportion to the fourth 
power of the frequency. At 150 meters 
it sends out 16 times the energy emitted 
at 300 meters under the same condi- 
tions. If, however, sets are used which 
cannot oscillate but merely regenerate 
the short wave comes into its own 
kingdom of usefulness. 

SPECIFIC ADVANTAGES OF SH.ORT 
WAVES 

A -A better design for a loop is pos- 
sible. There is less stray capacitance be- 
tween wires, and sharper tuning for this 
reason. There is a stiffer circuit possi- 
ble if a very small tuning condenser is 
used. The last two factors partially 
neutralize each other, but there is a net 
gain if the loop is correctly designed. 

B -The "following" of the voice or 
music wave by change of amplitude in 
broadcasting is accomplished more quick- 
ly than with a longer wave; since it gen- 
erally takes a definite number of oscilla- 
tions to change from the steady value to 
a larger or smaller one in order to "out - 

Continued on page 68 
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You don't experiment 
when you deal 
Wireless Headquarters 

7II6 1'VIRELEsti SHOT' 
rlr Si.t ulactLrc[ti of all 
kr dl. ot QIIALITY Rad:u 
E.upu.( t 
''cCn u II Ampl "e- Cotrol 
U , t P. I. lit tir rte[F 
',pnlN- Viet and 
RI e'I w it hll,lllll.; PoF.t=. 
TI at,>::n:.:ut cJt.drl,yr CF 

Jaclts h :udre,l 
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r: app]I:1 -es. 

All Radio r ,u:1aaol ;t . 

:n.L,: IIf.u'II :rei by 
.:.ve guar 

Amer t:: IIII:IIIaT 
q '.irr' 

r 
I The Wireless Shop, RADIO 12 
I 1282 W. 2nd St., Los Angeles, Oalit. 
1 Gentlemen:- Without obligation to me, Bend me 

I Myour 
folder "Radio 12" which fully describes the 

eet developments in the Radio field. 

1 Name 

Address 

City. State 

!I1:II`:I!;1- l'I \Ill.ltt';iir ill :Ili Plat' I:t I C .ittlti 
. .'.' !. .:trtl! tl.:( Ii:It:i I tirtil,nit li; titanuiar 

1 tr. ',, ;, :I 11 1I:I';I.;.: --il( )l' t, L. i thr 
t'tiI t_1 1;:?c:l:í1-. l I:t' ?ììt.1 t,.I:I tt': 

I \I.i Il:lr !Itctl thy ntt l::nllint 1. '.nrt i I,nr 
1:.In, t. \1111'11 u (lt-.I v, itl; tit ( I ull,.,n' +IF 
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Quality 
- - - irst, last and always 

- THE W. ñ1m SHIP 
1262 West Second St. 

Tell them that you saw it in RADIO 

Los Angeles, Cal. 
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NO PLUGS OR JACKS 
Needed When You Use the 

ARKAY UNIVERSAL 
CAM SWITCH 

The ARKAY Cam Switch insures positive and instantaneous 
control of detector and amplifier circuits under ONE KNOB. 

Universal in operation. Provides for filament control of vacuum tubes. 
Valuable as a short and long wave change switch or a send- receive switch. 
The ARRAY Cam Switch is a beautifully built instrument, up to the high 
Arkay standards. 

Sold By 
Retailers 
Everywhere Price $5 Leading 

Jobbers 
Feature It 

Packed One in a Box with Knob, Pointer and Mounting Screw. 
.41 Your Dealers or Sent by Ut Prepaid to .4ny Point in the U. S. 

RILEY - KLOTZ M'F'G CO. 
17 Mulberry Street, Newark, N. J. 

kens of Arkay Loud -Speaker Radio Horns, Crystal nett-ern-3, Vernier Adjusters, 
Phonograph Attachments, Arkay 1'ariahle Condensers. 

WIS - WIN 

!lo. 7 
)ostpt 

,)rill 
ompl 
;witches for all u 
+n reyucnt. 

Dealers rtri 

Willis Switch 
i Kingsbury St., 

ses. Circular S -1 free 

te for proposition. 

& Instrument Co. 
Jamestown, N. Y. 

We manufacture - 
Condensers 
Variometers 
Rheostats 
Sockets 
Crystal Detectors 
and other parts. 

Write for prices. 

Butte Electric & Mfg. Co. 
534 Folsom St. San Francisco, Oallf. 

Phone Douglas 145 

Use the 
CLASSIFIED ADS 
If you have something 

to sell. 

Tell them that you saw It in RADIO 

Contintwed from page 66 

line" the modulation wave. It may be 
possible to get along on a 30,000 meter 
carrier wave, but most of the fine "shad- 
ing" in the orchestrial color tone is lost. 
The average ear supplies the defect un- 
consciously; just as it does in using the 
wire phone, which transmits only 30% 
of the impressed voice oscillations. 

C. -The greatest side tone of a voice 
-i.e. a note of 2000 cycles -is only .04 
per cent "off tune" with 360 meters. 
At 6000 meters it is 4 per cent off tune 
and very much reduced in amplitude 
relatively to the carrier wave. 

D -The sharpness of the band of 
broadcasting frequencies allows the 
highest harmonics to be transmitted 
through filters for static or interference 
without distortion of the sounds in the 
receiving phones, when very short waves 
are used. 

E-Short waves radiate more effici- 
ently and allow smaller aerials propor- 
tionately to cover a given range. They 
afford communication at an expenditure 
in plain loop transmitters of less than 
1/20 watt per mile over land during 
the day time. 

F -The condenser microphone be- 
comes very efficient at high frequencies 
or short wavelengths. Anything which 
permits the use of this transmitter raises 
the efficiency of the modulator ; as it is 
giving the best results to date at 
"KDKA" and other stations. 

G -There are 10 times as many 
broadcasting stations possible between 
20 and 30 meters as between 200 and 
300 meters. This allows a margin for 
tuning out and for side frequencies, due 
to the modulation band of frequencies. 

H -The ideal loop is one -half wave- 
length long and short waves approach 
this condition. The directional selec- 
tivity of short waves is evident when we 
are able to mistune short waves from 
different directions and combine them 
so that a signal from East to West 
would register, while a signal in the 
contrary sense would hot. Another 
variation is to have both register on dif- 
ferent instruments; it being understood, 
of course, that all signals are sent on 
one wavelength. I- Short waves are better for use 
on Beverage antennae or with Major 
General Squier's line- radio. They al- 
low smaller structures to be used. 

J -By using 2 -meter waves with 
continuous oscillations and 100 times 
the power available to Stone, Marconi 
has cast a beam of radiation 98 miles. 
The effects in the rear of the transmitter 
or projector were .5 per cent of those 
in front of it. Reflection was secured 
by distributing parallel oscillators or 
rods -in the form of a cylinder with 
parabolic cross section, having the oscil- 
lator which was a split rod at the focus. 

In such experiments, the smaller the 
apparatus the more limited the range, 

Continued on page 70 
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A Few Good Reasons Why You Should Buy 
The Advance Unit Charger 

\ 

Ank 
www 

Mr 

TU 
BAT T t R Y 

TO LAMP SOCKET,, 

For AUTO and RADIO BATTERIES 
Charge Your Battery with an 

ADVANCE UNIT CHARGER 
at home for fn. cents 

.Most efficient, rigid and simple construction. 
Built on an entirely new idea, which insures 
satisfactory operation. 

Will stand rough use without damage to parts. 
Very compact. Size five inches square. Hand - 

8 some appearance. 
Renewal parts after long service, fifty cents. 
Self polarizing, which means that the battery 

may be connected to charger either way, or 
polarity. 

Battery in ordinary condition can be charged 
over night. 

Low price in comparison to the quality of 
apparatus: 

The saving of much inconvenience, time and 
expense which will pay for the machine in a 
short time. 

Will not injure the battery if left connected after 
the battery is fully charged. 

Guaranteed for a period of one year. 

Price, F. O. B. Los Angeles, Calif $18.60 

Another Advance Product --A Precision Condenser Made in 
Vernier and Plain That Has Met With the Approval 

of Those Who Demand the Finest 
Beautiful in appearance. All trimmings polished nickel. 
Vernier shaft 1. threaded 8/32 adjustable by set screw 10 to 
accommodate any thickness panel or dial. 
Bakelite bearings 7 -% inch shaft both ends. 
Stop 9 full length of rotor. 
Nickeled acorn nuts 5 which insure strength. 
Rotor spacers 11 -% inch diam,, machine turned. 
All spacers aluminum to .001 inch insuring perfect alignment of 
plates. 

Vernier Price Plain Price 
3 plate 11.90 
5 2.25 
9 " 2.75 

11 plate I 5.65 11 " 3.00 
13 " 5.80 13 " 3.15 
23 " 6.00 23 ' 3.40 
31 " 7.00 31 " 4.15 
43 " 8.00 43 " 4.60 
63 " 10.00 63 " 6.85 

Liberal Discounts to Dealers and Jobbers. 

ADVANCE ELECTRIC CO. 

1260 West 2nd St., Los Angeles 

Stator spacers 12 -% inch diameter. 
Spring 13 perfect contact and friction for vernier plate. 
Rotor tube 2 -% inch diam., brass nickeled. 
End collar 3 Adjustable for alignment. 
Mougting poste 4 -i inch round 6/32 so spaced to accommodate 
any diameter dial. 
Brass nickeled spacers 6 -% inch diam. accurately machined. 
This condenser must be seen to be appreciated. 

Engineers Manufacturers 

Wit ICP-V) (441t UAY gefet rvÌ)c 
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ANNOUNCING 
The New Giblin Receiver, Detector & 2 Stage Amplifier 

Tuner $16.60 Detector $10.00 AmpliIIer $24.50 

t a *.reg 

$50 COMPLETE 
A GENUINE PERFORMER 

incorporating 
SINGLE CONTROL TUNER -It is easily and quickly tuned with 

full efficiency on any wave -length. 
DETECTOR- Receives either local or distant stations with perfect 

clearness. 
AMPLIFIER -2 stages with separate filament control securing 

maximum volume without distortion. 

STANDARD RADIO & ELECTRIC CO. 
Pawtucket, R. I. 

Liberty discount to dealers 

4! 

l 

PAT 
PEND 

DUPLEX VICTROLA ATTACHMENT 

NEW PRICE $3.00 
An Attachment of highest quality for 
making i Radio loud pecker of your 
talking machine and a pair of head 
phones. At your dealer or poet paid on 
receipt of price. State make of talking 
machine when ordering. 

W. B. McäASTEBS 
Wheeling, W. Va. 

The Rheostat 
with the 

Panel 
Bushing 

New price 
is 

75cts 
At 

Your 
Dealer's 

Three hundred thousand Fraroinghame 
were sold last year to satisfied customers. 
Quantity production has reduced the cost. 
The saving is passed along to you in the 
new price of seventy -five cents. 

SHIP OWNéR 
RADIO SERVICEç 

INC. 
BO Washington Street, New York 

Wholesale Distributor. 
SOBSINO BRANOHES: 

Beaton. 4G Ccrnhill St. San Francisco, 591 Morion St. 
Baltimore. I1 N. Eutaw St. Chicago, 538 S. Dearborn St. 
New Orham, 740 Union St. Seattle, 67 Columbia St. 

Continued from page 68 

although the absorption, which is greater 
with short waves, is counteracted by the 
concentration of energy flow along the 
"beam." "Mirrors" of 2 to 5 meters 
are perfectly practical and by their use 
multiplex working for local broadcast- 
ing may be soon developed. 

In view of all the above considera- 
tions the amateur should apply, through 
the medium of organized experimenters' 
societies or radio clubs, for licenses to 
try out ultra -short waves. Radio 
schools should do so to stimulate wide- 
spread research and comparison of data. 
Experienced men should direct this 
work; as they must be able to convince 
the government representative in their 
own field. 

One is sometimes asked if there is 
anything to "undulate" where heat, 
light or electric waves pass in "empty" 
space. It may be said that opinion is 
divided. Radiation is no longer deemed 
a continuous process, but carries "atoms" 
of energy according to Plank, Einstein, 
Evellin and others, in spite of the di- 
lemma imposed by the fact of inter- 
ference in radiations. 

The general question as to the reality 
of "ether" or "ether waves" is of no 
importance to anyone. One may swal- 
low "whole," Einstein's postulate that 
"empty" space has physical properties in 
itself,' like wood, steel or water and is 
so changed by the presence of a gravita- 
tional field as to be able to store energy 
and slow down time. Again one may 
reject it -as some physicists have done, 
at least in part-and ignore the whole 
question of an ether. There is wave 
motion of "something" and that's all 
anyone knows about it, including "the 
eleven" who Einstein says have digested 
Relativity. 

WANTED! 
Radio Experimenten to earn money in spare 
time by meowing subscriptions to RADIO on 

a liberal commission bads. 

Write today for 
full details to 

EASTERN SAI I S DIRECTOR 
Suite 212, MoOrery Bldg, B. E. 

Pittsburgh, Pennsylvania 

RADIO FREQUENCY AMPLIFIER 
For Loop Reception -Complete with Tuning Condenser and Detector, $125.00 

UNIVERSAL RADIO AND RESEARCH COMPANY 
99 S. Fair Oaks Ave., Pasadena, Cal. Write for descriptive circulars. 

Tell them that you saw It In RADIO 
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The Book 
You Need 

C.W. 
MANUAL 

By Jennings B. Dow, U. S. N. 

$1.00 Per Copy 

POSTPAID ANYWHERE 

A Complete Textbook 
Containing 112 Page s 
of Valuable Data on 
Vacuum Tube Transmitters 

T ELLS you how to construct 
various types of radio tele- 
phone and telegraph con- 

tinuous wave sets. Many dia - 
grams and illustrations. Nothing 
like it on the market. Acknowl- 
edged by the better dass of 
radio men to be one of the best 
radio books yet published. Get 
a copy from your dealer or order 
direct. 

The Following Dealers 
Carry The C. W. Manual 

Heintz and Kohlmoos, 
San Francisco 

Leo 
Sarial c o 

Francisco 
Western Radio Electric Co., 

Oakland, Calif. 
II. C. Batter i Electric Co., 

Berkeley, Calif. 
J. C. H ó ment 

Calif. 
Western Radio 

Sacramento, 
Co., 

Los Angeles, Calif. 
Paul F. Johnson 

Pumices, Calif. 
Southern Electric Co., 

San Diego, Calif. 
Northern Radio i Elec. Co., 

Seattle, Wash. 
Western Radio Distributing Co., 

Seattle, Wash. 
Pacific Teleeagrraph Institute, 

John W. amV rah i Co., 

Nielsen Radio Co., 

Erie Book Store, 
Erie Penna. 

Mutual Telephone Co., 
Honolulu 

Wm. Guardi Co.. 
London, Ontario, Canada 

DEALERS 
ORDER A SUPPLY 
OF THESE BOOKS 

Write for Trade Prices 

PACIFIC RADIO PUB. CO., Inc. 
Pacific Building -San Francisco 

17 West 42nd St. -New York 

e__-211111111 -- , 

Built by Westinghouse 
you know they're right 
Nothing about a radio set is so abso- 
lutely essential to satisfactory receiv- 
ing as right batteries. Westinghouse 
Batteries are not only correct in design, 
but durable in construction and thor- 
oughly dependable in performance. 
WESTINGHOUSE "A" BATTERIES are full - 
capacity, low -voltage, slow- discharge, long -life bat- 
teries, built especially for radio work. Ten types - 
27 to 162 ampere hours' capacity; 4, 6 and 8 volta. 

WESTINGHOUSE "B" BATTERIES. The new 
Westinghouse 22 -MG -2 is a rechargeable 22 -volt 
"B" battery and a marvel for steady, noiseless, full - 
powered service. Glass case; visible interior. Lasts 
indefinitely. Two other types. 

At your radio dealer's, or most any of the 
2000 Westinghouse Battery Service Stations 

WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa. 

WESTINGHOUSE 
RADIO "A" and "B" 

BATTERIES 
B 

FROST FÖNES 
Send Us 3 Subscriptions 
to "RADIO" and Get a 

Pair of Phones. FREE Standard 2000 ohms. 
Receivers. 

Fully Guaranteed 

"RADIO " Pacific Building, San Francisco 

Tell them that you raw it in RADIO 
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THIRD 

EDITION 

NOW 

READY 

\\\\V 
'N\ tiff 1. 
CALL BOOK? 

/r 

ALL UNDER ONE COVER 
An Official List of all Amateurs, Special Amateurs and Broadcasting Stations 
of United States and Canada. 

ALSO 
A large map, size 24" x 36" printed in two colors, showing location of every 
Broadcasting Station in United States and Canada and each district. 

AND 
How to Construct and Operate A Honeycomb Coil Set and Two Step Am- 
plifier. 

PRICE $1.00 COMPLETE 
(DO NOT SEND STAMPS) 

Order from your dealer -If your dealer hasn't them, send direct. 
DEALERS WRITE FOR PROPOSITIONI 

RADIO DIRECTORY & PUBLISHING CO. 
45D VESEY STREET, NEW YORK, N. Y. 

-AND NOW 

_e 

THE QUEENS FIVE UNIT SYSTEM 
Following in the popular wake of the Queens "Green Tag of Perfection" Varuometere 

and Variocouplere. comes the Queens Five Unit Sy.tem - "Green Tag of Perfer ion" 
complete vacuum tube receiving outfit. 

Popular demand is the reason for this Radioiets nalionwide requested it ao we per 
tested it for radioiete. expressly to receive broadcasting. 

The fire units complete embody a Queens Variocoupler in single unit- -two Queens 
Variometers in a unit each -a detector unit and A one step amplifier unit. Each unit ¡Pt roo' 
strutted of solid genuine mehoganc with genuine bakelitr panels. 'fits binding 'mete are 
solid brase triply nickel plated New style knobs are uniformly used throughout. made of 
genuine bakelite with dials to match. Nile of each unit is 51i" wide x 7'M" x 7i" deep. 
The five unit set sells for $70.00. minus batteries and tubes. Additional steps of antplifi 
cation may be added for a loudspeaker. 

From end to end. every inch of these units are manufactured right in our own factory. 
This fact and huge production account for the popular low price. In line with Queens 
requirements. each unit is personally Inspected anti tested by our engineer: before being 
shipped from our factory, After title. the "Oreen Tag of Perfection" is glared upon each 
This is your protection and our guarantee -look for It. Every unit leaves our factory. 
individually parked un cartons, ready labelers_ Every label carries a complete d one rcpt ion 
of the contents 

Unite also sold indicidaally 
Vrioeuupler l'nit .¢15.00 Detector 1'nit .. .ßl -' ;n 
V'ariornrtrr l'nit ... ß1t.511 \mplilier Cnit .$17.áu 

Write today for our valuable catalog showing our complete lune of "(:re,n Tag of 
Perfection" radio apparatus. to,trtbcr with attractive prieta. It's free. 

QUEENS RADIO COMPANY, INC. 
WINFIELD, L. I. 

Memorize Code in Three Hours 
by the Corydon Snyder Code Method 

Guaranteed: If you fail to memorize the 
code by this method after trial, return In- 
structions within one week and money will 
be refunded. Send $1.00 to Corydon Sny- 
der, 1161 S. Ridgeland Ave., Oak Park, III. 

Proposition to dealers; write 

JOT-KELSEY CORPORATION 
mum DOURfIENIF 

4021 wr.t H1stsMft. Chimp III. 

Tell them that you saw It in RADIO 

EXIT "KUSD" 
Continued from page ro 

At 7:20 with daylight full on, KPH 
snapped a query across the intervening 
space: 

"Is the fire any worse? 
"About the same," retorted Bell non- 

chalantly. 
By 8:00 the whole coast knew what 

was happening out in mid -ocean. Here 
and there distant boats had started a 
call, only to be shut up by KPH, NPG 
or some other station or boat, aware of 
the desperate struggle that the City of 
Honolulu was making. Gradually the 
facts became known. Ashore, marine 
agencies. shipping interests, hundreds of 
radio operators amateur and profes- 
sional -were at their instruments, 'lis- 
tening, listening ... 

Sharply at 8:30 a.m. there came the 
little three -letter call from KUSD that 
sent a shiver up the spine of every man 
that heard it: 

..SOS! SOS! SOS!" 
It was followed by a direct call to 

"WMN" and a repeated position enu- 
meration, "WMN" -the Enterprise an- 
swered immediately, the operator having 
been waiting momentarily for that very 
thing. 

"Come to our aid !" came Chief 
Operator Bell's imperative command 
from the distant, burning City of 
Honolulu. 

"Coming!" replied the Enterprise 
laconically. 

The listening world knew the fire 
was bad then -visualized the situation, 
heard the answer. Into every brain 
crept a picture of that pillar of flame, 
licking avidly around the helpless human 
freight, and the Enterprise, swinging 
about in its course and racing to the as- 
sistance of the doomed liner, with 
forced draught and "full speed ahead" 
on its engine -room dial. 

And a desperate time indeed was 
being experienced aboard the City of 
Honolulu. With the vessel tilted away 
over on its side and the ship itself 
threatening every minute to turn turtle, 
the work of launching the life -boats had 
begun. One by one, they were loaded 
up and swung clear -down into a sea 
that was mercifully calm, and reason- 
ably smooth. There was no mishap - 
a tribute to the efficiency and training 
of the crew and the coolness of the 
ship's officers. Afterwards, when all 
the facts carne out, it was learned that 
there had been no panic. 

Again, later, on the air, came the 
flash from the burning vessel: 

"Enterprise -are you coming ?" 
"Yes -how is it ?" 
"Lowering boats now -v cry bad 

rr 

Excitement sprang to a fever heat in 
all directions. Practically all radio 
business on the coast suspended. Would 

Continued on page 74 
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Sensational Nina Offer 
Standard Cunningham Detector and Amp- 
lifier Tubes Given Free as Xmas Premiums 
For Securing Subscriptions to "RADIO" 

Cunningham Type 
C - 301 Amplifier 
Tube Given Free 
with Only Three 

Subscriptions to 
"Radio" 

You Get a Detector Tube 
Free With Only Two 

Subscriptions 
Every year the publishers of "Radio" 
have done something for the readers 
of the magazine. This year we are 
doing more than ever. We are going 
to present you with a Genuine Vacu- 
um Tube if you secure subscriptions 
for us. You get a $5.00 Tube Free 
for securing $5.00 Worth of Subscrip- 
dons. $10.00 worth of Radio useful- 
ness for only five dollars. The Am- 
plifier Tube is Given Free with three 
Subscriptions. 

We have only a limited supply of Tubes on 

hand. Order early. Shipments made on 

Day Orders Received. 

Mail the Coupon 
Right NOW and 
Make Your Merry 
Xmas Still Merrier 

The Offer Expires on Dec. 24th. 

`'%M13%,13StitilW-IniEt 

94 

Cunningham Type 
C - 300 Detector 
Tube Given Free 
with Only Two 

Subscriptions to 
"Radio" 

"RADIO", Pacific Building, San Francisco 
Herewith is $ and 25c for mailing charges. Send 
"RADIO" for one year to each of the following: 

Name Address 

Name Address 

Name Address 

Send Premium to 

Tell them that you saw it in RADIO 
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125A -RADIO RECEIVER AND AMPLIFIER $125.00 
Double circuit, using primary condenser; detector; two stages of audio 
and one radio frequency. A solid mahogany cabinet. .4 highly efficient 

long distance set. Range 200 to 700 meters. 

CARDWELL Stands for Quality RADIO 
Allen D. Cardwell has been a manufacturer of High Grade Radio Apparatus 

since 1913. His activities heretofore have been confined to the development 
and manufacture of Radio Apparatus for the United States Government and 
many of the leading commercial Radio Telegraph and Telephone Companies. 

Our Complete receiving sets and parts arc manufactured with unusual care 
and subject to the most rigid supervision and inspection. 

A sales policy that permits of a liberal discount has been worked out that 
will insure sufficient profits for the jobber and dealer. 

A COMPLETE LINE 
Complete Receiving Sets Rheostats .lmplifiers Meters 
Variable Condensers Dials (.'oils Jacks 
Transformers Knobs Switches Relays 

Telephone Receivers 

NOTE: We desire a few of the best radio distributors on 
the Coast to represent our line. Our proposition 

is attractive to those desiring a high class product. 

The Allen D. Cardwell Mfg. Corporation 
Dealers' and Distributors' Discounts on Request 

81 PROSPECT STREET 
BROOKLYN, N. Y. 

For CORRECT RADIO MAILING LISTS Use 
THE POCKET LIST 

Of Radio Manufacturers, Jobben and Dealers in the United Staten and Canada. Issued 
quarterly - January, April, July and October. October, 1922, issue corrected to September 
15, 192e. Classified under three different headings -manufactures, Jobben and dealers- 
and alphabetically arranged by states, attics and towns and names of Arms. Containing over 
15,000 names and addressee. 

We have been exceptionally careful to see to it that every manufacturer, Jobber and 
dealer is listed and under the PROPER CLASSIFICATION. Most mailing list concerns 
charge more than $100 for s list of this kind, and, as a rule, those supplied an far from 
being correct. Compare this list with any other and you will dad it to be the very beet 
obtainable anywhere at any price. 

October number ready for distribution September 25th. Pries $5.00 per copy or $10.00 
per year (tour Issues, including monthly supplements which keep the list absolutely correct 
and up to date et ell times). October edition limited, send in your order with remittance 
today. 

F. D. PICKENS 
1011 Oarrtagten Street ZANESVILLE, w000irour 

Tell them that you saw it in RADIO 

Continued from page 7a 

the Enterprise reach the scene in time? 
Would the race be of any avail what- 
ever? Was another grim tragedy of the 
sea being enacted, out of reach of human 
help? These questions flitted through 
the heads of more than one radio 
operator, and no answer carne out of 
the ether in reply. 

Three minutes after 9 o'clock came 
another radio laconic from the City of 
Honolulu -from the unshakable oper- 
ator on duty sitting unconcernedly 
above a seething furnace: 

"Leaving ship any minute now ... " 
Bell's hand was steady, despite the 

angle at which he was working and the 
orderly excitement all around him. His 
assistants no longer relaying with the 
bridge, were helping with the work of 
loading the life -boats. The radio was 
his alone . . 

At ten minutes to 10 o'clock he sent 
the Enterprise a message that will live 
long on the Pacific Coast -a message 
that tells better than the ethical dis- 
sertations of a radio instructor the cor- 
rect perspective of a wireless operator's 
job: 

"All left but the captain, chief officer, 
chief engineer and myself ... ! 

On the heels of this, a shore station 
offered him a message addressed to Cap- 
tain Lester. Bell accepted it, with his 
operating table pointed toward Nep- 
tune's locker. A moment later, his 
spark was again on the air to KPH - 
the answer trotting steadily out of the 
smoke billows that lay like a pall around 
his ship. And then . . . 

"Leaving ship now, GB, ... - . -" 
The most dramatic farewell ever 

recorded in the history of Pacific wire- 
less! Terse, simple -he "kissed off" a 
fine deed of loyal service, with a casual 
"sine," as though departing from burn- 
ing ships was a matter of daily routine. 
That final tag on the end of that last 
message from the City of Honolulu will 
remain long in the memories of those 
who heard it. 

The rest of the story is marine his- 
tory-the floating of the lifeboats on 
the silent sea, awaiting the arrival of 
succor, the message that turned the 
freighter Wert Farallone about, to pick 
up the little colony of twenty boats at 
4 o'clock that afternoon, and their 
transfer to the more commodious 
Thomas at dawn the next day, and safe 
landing a few hours later at Los 
Angeles. 

Out of the episode two paramount 
features stand forth -the remarkable 
record of the radio, through whose ef- 

the entire ship's personnel and 
its passengers were saved with much 
of their personal property, due to the 
rapidity and efficiency of the Radio 
Corporation's invisible network of wire- 
less protection, and the sterling per - 

Continued on page 76 
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If You Have a Radio Enthusiast in the 
Family -- -Put This on The Tree 

PACENT TWINADAPTER 
An ingenious device for providing two plug connections for a 
single jack. This permits the use of two sets of head phones, or 
one set of head phones and a loud speaker. The radio experi- 
menter will find many uses for the TWINADAPTER. 

Price, $1.50 
PACENT Radio Essentials embody the highest radio engineer- 
ing skill and over fifteen years' practical radio experience. They 
are used and endorsed by experts and are standard equipment 
with leading set manufacturers. 
The TWINADAPTER is just one of many PACENT devices 
for convenience and pleasure in radio. Ask your dealer to show 
you other members of the PACENT line, or 

Write for Descriptive Bulletin MD 103 

Don't Improvise -"PACENTIZE" 
PACENT ELECTRIC COMPANY 

If you buy a receiving 
set for a gift, be sure it 
is "PACENTIZED." 

(Tints ta a Rabin 

I N C O R P O R A T E D 

Manufacturers and Distributors of Radio and Electrical Essentials 
Executive Offices: 22 Park Place, New York, N. Y. 

BRANCH OFFICES 
Philadelphia, Bourse Building 
Chicago, 33 So. Clinton Street 
Members, Radio Section, Associ. 
atcd Mfrs. .; Electrical 

Washington, D. C., Munsey Bld. 
San Francisco. Sheldon Bldg. 
Canadian and British Licensees: 
Colonial Radio, Ltd., Hamilton, 

Canada 

DECEMBER RADIO SPECIALS 
Clapp- Eastham Sets No orders 

All 
C. O. 

No orders 
sent C. O. D. 

All Apparatus la th. Newest 
Lat.at Modals Licensed under Armstrong U. S. Patent 

Regular ARRESTERS Sale 
Price Price 
$2.50 Brach Inside Type Approved.. $1.75 

3.00 Brach Outside Type Approved 2.75 
2.00 Keystone Approved 1.75 
3.75 100 A 600 V. Comp. Base 

Switches 2.00 
AMMETERS 

8.00 Radio Corp. 0.25 A Hot Wire. 
6.25 Radio Corp. 0 -5 A Hot Wire.. 

BOOKS 
2.25 Practical Wireless Teleg...... 
2.50 Prepared Radio Measurements 
2.25 Radio Telephony 
2.25 Wireless Experimenters' 

Manual 
1.50 Radio for Everybody 
.35 Lessons in Wireless Teleg 
.35 Experimental Wireless Coast 
.35 Operation of \Vireless Teleg 
.75 Radio Hook Ups, by Sleeper 
.75 How to Make Commercial App 
.50 Coust. Plans No. 1 and No. 2, 

each 

4.10 
4.00 

1.50 
1.50 
1.50 

1.50 
1.10 

.25 

.25 

.25 

.59 

.59 

.39 
BINDING POSTS 

.18 Hard Rubber Top Large .08 

.12 Hard Rubber Top Med. .10 

.10 N. P. Brass 5/16 Dian) .05 

.12 N. P. Braes 11/32 Dien .05 
COILS 

11.40 R 22 Signal Arlinton Coupler. 8.00 
8.50 R 23 Signal 2000 meter 

Coupler 8.25 
5.40 R 27 Signal Tuning ('oil 5.00 
5.00 Whiten Variocoupler 3.00 

Type "HR" Regenerative Receiver -180 to 
825 meters -solid mahogany cabinet. 

Regular Price Special Price 
$40.00 $25.00 

Type "HZ "- Two -stage Amplifier, a com- 
panion piece to the "HR" $25.00 
Regular Sale 

Price Price 
$35.00 "HR" Sets, oak cabinet, 

special $22.00 
$85.00 "HZ" Sets, oak cabinet, 

special $22.00 
THE IDEAL RECEIVER 

Type "R7." -Solid Mahogany Cabinet. The 
latest model made. 

"RADAC" 
A combination of the types "HR" and 

"HZ ". 175 to 9000 meters. 
Regular Price Special Price 

$100.00 $85.00 
Opportunities like this only come once, Act 

now -don't delay! 
Regular 

CONDENSERS Sale 
Price Price 

2.25 Fesco 8 plate variable 1.86 
3.25 Fesco 11 plate variable 2.40 
4.00 Fesco 21 plate variable 3,00 
4.75 Fesco 43 plate variable 4.00 

.35 RTL Fone Fixed .001 .25 

.35 RTL (rid Fixed .005 .25 

.35 RTL Grid Fixed .00025 .25 

.50 G. A. Grid leak Meg. .0005.... .30 
.35 G. A. Grid .005 .25 
.35 G. A. Phone .0025 .25 
.70 Paragon Moulded .001 .50 

Send Stampe, 
Check, Money 
Send Stamps, 
Check, Money 
or Money Orders 

Regular 
PHONE CORDS 

Sale 
Price Price 

.80 Double 5 feet corde .35 
.50 Single 5 feet cords ,25 

PHONES 
7.75 Baldwin "C" units 8.00 

PLUGS AND JACKS 
1.25 . .75 

.55 

.80 
1.00 ..1. . 1. I 

..I .. . .80 
1.20 ', ,' 1.00 
1.50 . t 1.20 

ROTORS 
8 11/16 Diam .50 

nWITCIi POINTS AND LEVERS 
itch Levers .25 

1 tch Levers .35 
1. ! r' ' is 1/4x1/8 per dos .10 

s 02% 
SOCKETS 

.75 Whitall No. 707 Bakelite .50 
1.00 Whitall No. 706 Square .50 
MAGNET WIRE, DOUBLE COTTON 

COVERED; 1/4 pound spools 
.35 No. 18 D.C.C. Price per spool 
.35 No. 20 D.C.G. Price per spool 
.45 No. 22 D.C.C. Price per spool 
.50 No. 24 D.C.C. Price per spool 
.55 No. 26 D.C.C. Price per spool 
.65 No. 28 D.C.C. Price per spool 
.85 No. 30 D.G.G. Price per spool 
.60 No. 23 S.S. Price per spool... 

.29 
.31 
.34 
.38 
.47 
.55 
.60 
.50 

BUZZER SETS 
2.70 Signal Key and Buzzer 2.00 

.80 High Pitch Buzzers .80 

THE WHITALL RADIO CO. Illustrated Catalogue and Code 
Card Sent Free With Every Order Springfield, Mass. 

Tell them that you saw it in RADIO 
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The LITTLE GIANT Receiving Outfit 
RADIO FOR EVERYBODY 

Simplified - More Efficient - Lower Priced 

1 
N LESS than a half hour after you bring home this 

magic box, the family can listen to the radio programs 
of music, entertainment and instruction. You don't need 
to know how it works or anything about radio. All you 
do (once the detector has been adjusted) is pull out the 
easy sliding rod on the side of the Little Giant Set until 
the sounds come in strong and clear. 
Costs nothing to maintain. Nothing to get out of order. 
Encased in a neat American Walnut cabinet with a pol- 
ished black composition panel board and all metal parts 
heavily nickel plated -the Little Giant Set is a very at- 
tractive article. 
Complete in every detail. Nothing more needed. Metro 
headphones, expressly made to coordinate with the Little 
Giant, are extremely sensitive. The Little Giant Set. 
Metro Headphones and aerial complete, neatly packed in 
black leatherette box for only 

Complete 
Outfit 

With Metro Head- 
phones, Aerial, 
Insulator, Ground 
Wire and Ground 
Clamp, packed in 
black leatherette 
box. 

$15 
Dealers! Sell Something Everybody Is Buying. 

Metropolitan Radio Corporation 
67 -71 Goble St. Newark, N. J. 

Hear Radio Right! 
Sternes Superadlo Specials, same as used by Harry T. Starnes in his lecture-demonstrations 
on Chautauqua and Lyceum Circuits in United State and Canada, under all conditions. 
2500 mile receiver, two stages, piano finish mahogany cabinet $200.00 
Two stage radio frequency amplifier, the beet $75.00 
Detector, and one otage audio frequency amplifier $40.00 
Detector, and two stage audio frequency amplifier $50.00 

With automatic filament control $80.00 
Clapp- Eaetbam, Westinghouse, and other standard outfits at regular prices 

Starnes Superadio Service, Covington, Indiana 

Dubilier DUCON Plugs 
FREE SUI',SCRIBE TO "RADIO" OR ONE YEAR AND 

11'E \VILE 
SEND" 

YOU 
AF 

GENUINE 
DUCON. 

"RADIO." Pacific Bldg., San Francisco, Calif. 

Tell them that you saw it in RADIO 

Confirmed from page 74 

formance of the radio operators through 
whose coolness and loyal service, given 
without regard to personal danger, an- 
other grim tragedy of the sea was 
averted. 

But above these two circumstances, is 
one other factor which should be of 
interest to every radio fan who reads 
this, namely, that the men who carved 
this little record of radio history were 
amateurs -students of radio, the so- 
called "tinkerers" and experimenters of 
the barn and woodshed, who grew up 
with the "game," learned it in their kid 
days, graduated into professionals, and 
faced grave responsibility and possible 
death, remained faithful to the ideals of 
the craft. 

The burning of the City of Honolulu 
is ranked as a marine loss. But it is an 
epical gain -for the cause of amateur 
radio -a justification for all the hours, 
time and money spent in its pursuit and 
development. For to the perfected faith 
of three amateurs, two hundred and 
sixty -two persons owe their most ulti- 
mate debt -their lives! 

NEW LAND WIRELESS SYS- 
TEM IN JAPAN 

Application for government sanction 
to establish a wireless telephone system 
has been made by the Daido Electric 
Power Company, of Nagoya, Japan, 
according to advices received by the De- 
partment of Commerce. The company 
proposes to operate this wireless system 
primarily for its own convenience in 
connecting the various stations with its 
electric light and power system, but its 
use may be extended eventually to the 
general public if sufficient demand 
should arise. 

Save Your 
"A" Battery 

By a Quick 
Weekly Check- 
up with the 
" Bad Chaslyn" Sink -'mod 
or - Swim Ball 
Tester Set. 

Condition of acid 
instantly disclosed 
by the way the 3 

balls of different 
ÿolors and weights 
sink or swim. 

Won't Break when 
dropped. 

Depth of acid tested by Depth Gauge. 
Distilled water added neatly with air - 

controlled rubber -stopper. 
set of 3 ss illustrated, $1.00. Order 

from your Dealer. It he tries to Bell you 
something else. send his name and address 
and your dollar. Set will be mailed 
postpaid. 

CHASLYN CO. 
4309 Kenmore Ave. 

Chicago, Ill. 
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RADIO 
EQUENCY 

Tuner, Detector and $30.00 Amplifier for only . 

Build Your Own! 

Let Ross do it 
Build your own set and buy the 
Darts from us. Tell us what kind 
of a set you want to build. We 

will quote prices. 

Rlic R.1I)I0 SI: RI'ICE 
E1'tr'n,lS (.Or,1fUl 

.Cntrt.; Grrrlinqr 
to l'riu 

We will send you the following parts required for 
constructing the set: 

2 Variometers 
2 Rheostats 
2 3/16" Dials 
1 Potentiometer 
1 C -300 Detector 

1 R. F. Transformer 
2 Sockets 
1 23 Plate V. C. 
1 A. F. Transformer 
1 C -301 Amplifier 

Also a complete wiring diagram 

Any Parts for This Set Sold Separai 

Gel your 
name on 
our free 
Mailing 

List. We 
will send 
you our 

Bulletins 
regularly 

We have a large stock of stand- ,' 
and supplies on hand. Our mail , 
order department is equipped 
to take care of your orders 
within one hour after we 
receive them. Consult ,' 
us first before you 
buy. Send t h e /,,atiG 
coupon for our .4./Q- , 'b price list. /.0 

/ 

Tell them that you saw it in RADIO 
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"REGAL" AREM DE TO SERVE AND 
PRODUCTS 

ATISFY 
Their Reputation in the Radio World Is Built on Quality 

"REGAL" 
PRODUCTS 

Vueuurn Tube Re- 
ceivers. 

Crystal Detectors. 
Condensers. 
Vario Couplers. 
Variometers. 

wRITE for catalog 
No. 14. ahowing our 

complete line. 

Inductance Switch with Knob and Dial 
A 15-point switch complete in one unit. Requires but 
one hole to mount on panel. Smooth wiping contact 
over heads machined to same height on one piece 
contacts. Complete soldered assembly attached. or re- 
moved from panels by meona of one threaded s¡haft 
bushing. Gives inductance regulation by í$G,y 00 dial contact LPG 

Filament Rheostat 
Has full exposed reeiatanee wire, 
giving critical adjustment so nec- 
essary to the efficient operation of 
a vacuum tube. Fine, smooth work- 
ing control. Handsome knob, heat 
resistance baso and highly nickel 
plated parts. 6 ohms 1,25 resistance -2.2 amperes G7 

W A N T E D High grade distributor for San Francisco and 
Loe Angeles territory. An excellent proposition. 

AMERICAN SPECIALTY MFG. CO., Bridgeport, Conn. 

DECEMBER 

TUNER 
$25 

DETECTOR 
$6 

EMPIRE RADIO BULLETIN 

R. F. 

AMPLIFIER 
$14 

A. F. 
AMPLIFIER 

$14 

TI:. I.. .. ,1 i 
ta t, . n: ..:r!,, !,, 

t, , ..!,r, !, , li : , 

ur`:r,s:l ti!k- ,,u:-r:,aor urti..' 
Dealers aad t.t;hr- urita f.n ..iL act ive pngn:,;tron 
Aa::deu:, seat id.: tor our 21eW ac:.l cor.:pia.c catihr. 

EMPIRE RADIO CORPORATION 
bl:utr,!:u:tt:reis .tntt 1?Istr.bnt:,r= .7 F?:;tl_, .,;-par::,n. 

271 West 125th Street New York City 

NYGRADE SPECIALS 
7- stranded Copper Aerie' Wire. 200 ft .S 1 .00 
Electesee Insulators iper dorer. 2 00 
No. 763 Evready Variable B. Battery 1 25 
No. 786 Eveready Variable B. Battery 2 25 
No. 787 Evereedy Variable 8. Battery 4 25 
46 Volt Cyclone Variable B. Battery 2 50 
Artily Loud Speaker.. 3 89 
Thordarrwn Ampliffyying Transformera 3 49 
Acme Amplifying Transformers tmounttd 4 00 
Federal Amplifying Transformers 5 95 
Sklndavlkln Tnnunitter Buttons 75 
Firm Bull Dog Grip Phone Plug 98 
2000 -Ohm Murdock No. 56 Head Set 4 49 
3000-Ohm Murdock No. 56 Head Set 498 
Federal 2200 -Ohm Head Set 6 50 
Dletoynph 3000 Ohm Head Set 7 50 
Western Electric He Set 10 50 
8 volt 30 amp. 9.25 
8 volt 80 amp. 1 Marko Storage Batteries ) 12 95 
8 volt 80 amp. ( Are Guaranteed 2 Years 18 95 
8 volt 100 amp.. J r 21 00 

Above prices are F. 0. B. New York 

HYORAOE ELECTRICAL NOVELTY CO. 
41 Wast 125th Street, New York, N. Y. 

NA-ALD 
genuine 

Condensite Dial 
The dial that runs true. 

Numerals engraved on bevel and knob so 
shaped that lingers du not hide them. Thin 
edge with clear graduation to make accurate 
reading easy. Concealed net screw in metal 
insert. Will not warp or chip. Finish and 
enamel permanent. 

3" dial, S6c 
2" dial for rheostat potentiometer use, 35c 

37,¡" dial. 76c 
f s:aml s r, r literature 

ALDEN -NAPIER COMPANY 
52 Willow St- -Dept. H-.Springfield, Masa. 

Read the RADIOADS on Page 111 

Tell them that you saw it in RADIO 

RADIO TUNING DEVICES 
Continued from page u 

crease the damping of the oscillations in 
the antenna circuit. So far as damping 
is concerned, then, an increase in cou- 
pling between the primary and the sec- 
ondary circuits, by the inclusion of more 
turns common to both circuits, is equiva- 
lent to the insertion of resistance in 
the antenna circuit. 

We learned in the last assignment and 
in this one also that the insertion of re- 
sistance in the antenna circuit of the re- 
ceiver, with a consequent increase in 
damping in the antenna current, 
broadens the tuning of the receiver or 
makes it less selective. That is to say, 
if we increase the damping of the cur- 
rent in the antenna circuit of the re- 
ceiver by increasing the coupling be- 
tween the primary (antenna) and sec- 
ondary circuits, we tend to decrease the 
sharpness of tuning in both circuits. 
This is a decided disadvantage in at- 
tempting to eliminate interference, since 
the receiver will respond to waves of 
more than one frequency for any par 
ticular tuning adjustment. 

The advantage of the two-slide tuner, 
therefore, is not that we can tune both 
circuits to resonance, since this can as 
easily be accomplished by the single - 
slide tuner with variable condenser 
shown in Fig. 28, but that we can vary 
the coupling between both circuits and 
hence can increase or decrease the 
sharpness of tuning of the receiver at 
will. 

In practice, then, we should first ad- 
just the slider controlling the tuning of 
the primary circuit, slider 1, until the 
signals are loudest. The secondary 
should then be adjusted by means of 
slider 2, with the variable condenser set 
a low value of capacity, until the signal 
strength is at a maximum. If the tun- 
ing is broad, i.e., if the setting of the 
slider is not critical, slider 2 should be 
moved toward the antenna end of the 
tuning coil. This reduction of the sec- 
ondary portion of the inductance from 
the resonant value will decrease the 
signal strength but the latter may be 
increased to its maximum value by in- 
creasing the capacity of the variable con- 
denser. Slider 1 in the antenna circuit 
may now require slight readjustment. 
Then the tuning will be much more 
sharp or critical and interference from 
stations operating on other wavelengths 
will be greatly reduced, if not elimin- 
ated. 

Obviously, you should not attempt to 
use too few turns in the secondary, since 
there will not be enough turns inter- 
cepted by the primary flux to induce a 
sufficient potential across them. If too 
many turns are used in the secondary, 
the tuning will be very broad. Experi- 

Continued on page d1 
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What's in the Name 

Radio Supplies Made for Better Results 
Designed by an organization of Electrical and Mechanical Experts. Made to 
supply the needs of those amateurs and professionals in radio who know and 
demand the best. You will find Cotoco Products displayed by those wiser 
dealers who are building permanent business on radio supplies that give 
maximum results and by keeping abreast of the latest developments in 
radio -namely, radio frequency and loop aerials. 

Designed for Electrical Effiency and 
Made a Fine Machine Product 

C= 

r 

You can tell by its 
looks alone that 
it is a precise 
instrument 

Cotoco Variable Air Con- 
densers are scientifically 
correct to minimize 
electrical losses. We 
have tested many 
condensers, but 
have never 
found their 
equal. 

Works just as 
smoothly as a 
fine watch, 
because 
it's made 
as well. 

%e ere the 
first makers of 

coils of this typf 
Here is your com 

pact, economical in- 
ductance. Mounts on 

fixed or trunnion 
brackets. 

Coto-Coils 

Static and Distortion Banished 
Loop Aerials Available to All 

Beyond our most sanguine expectations, we have succeeded 
in overcoming Static and securing great range with Loop Aerials. 

Distortion in headphones or loud speaker is practically unknown 
with a Cotoco built set. Write for connection diagram. 

If Your Dealer 

Cannot Supply You 
Write us his name and 
address. We will see that 
you are supplied with 

I IìI'i: 

Connection Diagrams 
for Loop Aerial Sets 

wing either two or three 
-cages of Radio Frequency 
Amplification. 

Coto -Coil Co. , 1111.1.11t1) .1l 
I';(1\ I., 1:. I. 

Amplifying Transformer for Audio frequency 
An excellent transformer for all kinds of 
amateur and professional work. Practically 
constant audibility with little or no distortion. 

Amplifying Transformer for Radio frequency 
"Tapped type. Extra selective. So most static 
is excluded. The key to Loop Aerial efficiency. 
\fount for one, two or three stages of ampli- 
fication. (Illustration, two stages.) 

Tell them that you saw It In RADIO 
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give you something for nothing -and our 
reputation is your assurance that you are 
going to get exactly what we offer you. We 
want to increase our direct mail circulation 
by many thousands and if you will help us 
in so doing we will reward you with 
genuine radio apparatus -free. 
Several thousand premiums were mailed to 
our readers this year alone. Our big Xmas 
offer is the most liberal yet made. Care- 
fully read the conditions of this plan and 
start the ball rolling in your town by round- 
ing up subscriptions to "RADIO." 

The manufacturers of the premiums and 
the publishers of "RADIO" stand back of 
every piece of apparatus that we send you. 
You can't go wrong. Get something for : -Ihing. Show this issue of "RAI)IO" to 

Ir friends and get them to subscribe. 
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free 
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Offer No. 1- 
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411 

gifts 
LET us give you 

one of these 
WorkRite Loud 

S p e a Itera absolutely 
free for Christmas. 

They are ideal for 
concert reception. 

A little effort on your 
part is all that is 
necessary to get one. 

The WorkRite Concerto's, illustrated. 
will be given to you absolutely free of 
charge for securing twelve subscriptions 
to "RADIO" for one year each. The 
Concertola retails for 124.00. It is made 
from the finest grade mahogany. Hand - 

rubbed finish. No metal used for the 
horn. .% special 5000 ohm phone is built 
into the cabinet. This is a most desir- 
able Xmas gift. Send us 12 subscrip- 
tions and we will immediately forward 
-,n. of thr.e Conrertolaa by esprea.,. 

Offer No. 2 - 
The WorkRite Concertola without cab- 
inet, as illustrated. (liven free with only 
six subscriptions to "RADIO" for one 
year each. This is really a remarkable 
offer. The instrument is beautifully fin- 
ished in mahogany. Distortionless repro- 
duction of signals. Equipped with spe- 
cial 5000 ohm receiver that cannot bi 
purchased separately. Enjoy your broad- 
cast concerts by installing one of these 
Concertolas. Why not give it to your 
radio friend for XMAS? Radio supplies 
and radio magazine subscriptions are 
:deal hohrht' gifts. 

TRUTONE LOUD SPEAKER 

t:uIO 
Pacthc Bldg.. \ 

FREE WITH THREE SUBSCRIPTIONS 
So great has been the demand for the popular Trutone Loud Speaker 
that we are going to offer an additional supply of them to our readers 
for Xmas gifts with subscriptions. This loud speaker is advertised in 
"RADIO" under the name of the Sadler Manufacturing Co. There are 
two types single phone and double phone. You may have either type 
if you send us three subscriptions to "RADIO" for one year i each 
IIutt'.rr,h. Of :ìt,i u:,ct. l:::vc te:.eived these im.uu ncn ?o. Tilt: 
nr.ce it ;utri c,.: t: ,m CI der, .'s `;h. it. You get It ..,,, -;v01y {rr_e :r t t;,. .cl,.r:;'.,.t, I;._ ;;t t,., av:iu,'.- hclr f,tr n :I'rr. cl:A:ge 

! 
Ab r 

b 
4,b 

Your Order Must 
Reach Us By 

December 24th 
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Continued from page 78 

metltatioll will soon show you the proper 
balance to have. 

Fig. 30 shows a typical two-slide 
tuner, the only difference in its con- 
struction from that of the single -slide 
tuner being the addition of the second 
slider. 

VARIABLE CONDENSERS 

We have already discussed the opera- 
tion and construction of the receiving 
variable condenser. It consists of a set 
of stationary plates and a set of movable 
aluminum plates insulated from each 
other by the air space between. The 
plates are so arranged that the movable 
plates may be revolved so as to interleave 
with the stationary ones. We have al- 
ready learned that the capacity of a con- 
denser is increased by enlarging the size 
of its metallic coatings and by decreas- 
ing the distance between them. 

Fig. 31. Typical Variable Condenser. 

When the movable plates -with re- 
spect to the stationary ones -are in the 
position shown in Fig. 17, the capacity 
of the condenser is almost zero, and 
would be zero if it were not for the 
electrostatic attraction exerted by the 
ends of the two opposing sets of plates 
on each other. As we revolve the mov- 
able plates within the stationary ones, 
we increase the capacity not because we 
are decreasing the distance between the 
plates, which is fixed, but because we are 
increasing the size of the plates -the 
size of the actively opposing areas. 

Fig. 31 shows the appearance of a 
typical variable condenser. Since half 
of the movable plates are still unop- 
posed to the stationary plates, this con- 
denser is set at approximately half its 
maximum capacity. 

ASSIGNMENT No. 6 

LOOSE COUPLERS 

In Figs. 22 and 24 were shown the 
schematic diagrams representing the re- 
ceiving transformer or loose coupler. In 
the text accompanying those figures, we 
learned that a loose coupler consists of 
two coils inductively coupled to each 
other so that radio frequency current in 
one coil -the primary -can induce a po- 
tential across the terminals of the other 
coil -the secondary. Primarily, the 
function of the loose coupler is to serve 

500 Miles 
With CW! ! 
1100 Miles Voice! 
Music Heard 40 Feet 
From Phones by Stations 
in 300 to 400 Miles Radius 

These are actual results obtained by our 
testing station WEB, using the Ben - 
wood CW Transmitter shown herewith. 
You can get just as good results with 
it. This high -class set is just the 
thing for your broadcasting attd DX 
work - using CW, ICW, Modulated 
Buzzer or Voice Transmission. An ideal 
set for the local radio club or the more 
progressive amateur. Think of the 

range this set will give you! If centrally located, you will be heard in almost 
every state in the Union. It is manufactured exclusively by and for the Ben - 
wood Co. and combines the best in material, workmanship and design. We 
guarantee it to radiate 1!/a Amps. on the average amateur antenna and 2 to 3 

Amps. when used with an antenna whose fundamental wavelength is 225 to 275 
meters. That's why you can get such wonderful results. 

Read This Testimonial 
Broadcasting station WSN, the Ship Owners Radio Service, Inc., located at 
Norfolk, Va., wrote us on AUGUST 10TH (fine season for static) as follows: 
Gentlemen 

I thought possible you would be inter 
eeted to know of the remarkable results we 
have obtained from the 15 watt Benwood 
Phone set we purchased from you. 

We are only using 25 watt tubes in your 
set and on several occasions have been re- 
ported in Long Island, N. Y.; Phila., Pa.; 
Cape May. N. J.. and Newman. Ga., which 
is approximately 700 miles from here. Our 
record was established last week by being 
reported by O. R. Krannich. 215 South 

Street. Iola, Kansas, a distance of approxi 
mately 1000 miles. 

The remarkable part of this occurrence is 
that this distance was covered under the 
most undesirable conditions as we are un- 
able to erect suitable antenna or obtain a 
good ground. Our place of business is a 
one story building situated between two ten 
story buildings and there is certainly a great 
deal of current absorbed. 

Yours very truly, 
O. S. MOCK. 

The Benwood CW Transmitter is completely wired and set up. You can start 
sending as soon as you insert tubes and attach to ground and antenna. Corn - 
plete, without tubes, $350.00 -if your dealer cannot supply you, write to us 
direct, giving us his name. 

Ask Your Dealer For Benwood Radio Apparatus 

71-le 
j> 
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'WORLD -WIDE MAIL_ ORDER SERVICE" 
1113 Olive St. St. Louis, Mo. 

SPECIAL Subscribe to "RADIO" for one year and 
miu 

we will send 
you one of the following free prems: 

Render Dial, Socket, Rheostat or Grid Condenser 
Include I2c for mailing charges 

"RADIO" Pacific Building SAN FRANCISCO OFFER 
STEINMETZ 

APPARATUS 
STEINMETZ 

CRYSTAL SET 
$9.50 

A highly efficient set 
with an extremely neat appearance. 
Has bakelite panel 
with variometer tun- 
ing unit, all metal 
parts, nickel plated. 

STEINMETZ crystal et unassembled, $8.90 
STEINMETZ VACUUM TUBE DETECTOR 
UNIT, $5.50; unassembled $3.90 
STEINMETZ detector and two stage, 
$22.50; unassembled $18.80 
2000 ohm headsets, $5.00; 8000 ohm, $6.50; 

1000 ohm phone, $1.75 
Catalog free at your dealer's. or 

STEINriETZ WIRELESS MPG. 00 
5708 Penn Ave. Pittsburg, Pa. 

Tell them that you saw it in RADIO 

"EURACO PRODUCTS 
( Guaranteed ) 

Compact - Interehanpable - Accurate 
Most S ent 

Price 60 cents per Unit 
Mtgrs. of 

MICA CONDENSERS GRID LEAKS, 
MOUNTINGS 

Interesting Proposition for Dealers 

European Radio Company 
1342 East 22nd Street Brooklyn, N. 
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The Hit of 
Radio 

New England 
Products 

l atalogur No 1h3 00 
( Nlountrd) 

\o. 116 Radiometer. . . Ii.110 
No. 150 R. W. lud.. ...> 1.311 

(Not mounted) 
Wace length range 1S0-3100 
Wate length range 300-32511 

R. MITCHELL & CO. 
255 Atlantic Ave. Boston, Mass. 

For 47 yea. Mfrs. of SetontiAc end other equipment. 
Look foe erode moi on .very piece. 

Jobbers and Dealers, write for discounts 

Balanced Variable Condensers 
From Manufacturer to Consumer 
Plates 1/32' aluminum. 
Turned brass spacers. 
Nickel plated and polished. 
Binding posts provided. 

Money back if not 
satisfied 

.001 Mfd., 44 
plate, $4.50 
.0005 Mfd., 24 
plate, $3.50 

A condenser that 
will put pep into 

your set! 

MONTROSE MFG. CO. 
1200 Bedford Ave., Dept. P 

Brooklyn, N. Y. 

APEX SERVICE 
All orders shipped same date se received. 
Try our service -you will like it. Price 
bulletin sent on receipt of 2c stamp. 
Kellog Moulded Socket $0.75 
Apex Metal Shell Socket 1.00 
Howard Rheostat (Panel Mounting) 1.10 
Howard Vernier Rheostat 1.75 
All American Amp. Trans. 10 to 1 4.50 
An American Amp. Trans. a to 1 4.25 
Thordarson Amp. Trans. 4.50 
B. C. Radio Frequency Trans. 

UV 1714 6.50 
All American Radio Frequency 

Trans. 4.50 
Howard Potentiometer 200 ohms 1.50 
R. C. Potentiometer 200 ohms 2.00 
Remco Dial 3 in 1.00 
Remco Dial 4 in 1.50 

Apex Radio Co., Inc. 
8914 South Halsted St., Chicago, L11. 

YOU Should Be A Subscriber 
Tell them that you sew It In RADIO 

as a means by which the detector can be 
coupled (inductively) to the antenna 
circuit so that its high resistance will 
not have to be interposed directly there- 
in. As we have previously seen, it is of 
great advantage to couple the detector 
to the antenna, instead of directly con- 
necting it therein as shown in Fig. 21, 
since the elimination of its resistance 
from the antenna decreases the damping 
of the current in the antenna circuit. 
By decreasing the damping of the re- 
ceived antenna current, we increase the 
sharpness of the receiver tuning which 
tends to reduce interference from sta- 
tions operating on wavelengths other 
than that which we desire to receive 
and to which the receiver is tuned. 

In the last assignment, we studied the 
construction and operation of one type 
of receiving transformer known as the 
auto-transformer, or tuning coil. We 
learned that this type of receiving trans- 
former is conductively coupled, since 

Fig. 32. Loose Coupler. 

there is actual electrical connection or 
contact between its primary and secon- 
dary windings. The type of receiving 
transformer in which there is no elec- 
trical contact between the two coils or 
windings is called a loose coupler. 
Strictly speaking, even a two-slide tun- 
ing coil may be termed a loose coupler, 
since it is possible to produce loose coup- 
lings between the windings by reduc- 
ing the number of turns of the induc- 
tance common to both circuits. 

The method of varying the coupling 
between the primary and secondary of 
an auto-transformer, as described in the 
text accompanying Fig. 29, is somewhat 
crude, involving, as it does, a reduction 
in the secondary inductance for a re- 
duction of coupling. True, the variable 
condenser may be used to increase the 
wavelength of the secondary circuit 
when the secondary inductance is re- 
duced. It may happen, however, par- 
ticularly in receiving the longer wave- 
lengths, that the variable condenser may 
not have sufficient capacity to compen- 
sate for the reduction of the secondary 
inductance necessitated by a reduction 
in coupling. 

This difficulty is obviated in the loose 
coupler, since, with certain minor limi- 
tations, no change in either the primary 
or secondary inductance is produced or 
required for a variation of the coupling. 
A loose coupler consists of two tuning 
coils, one -usually the secondary -being 

Continued on page de 
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For 
Xmas WORKRITE Conce 

CONCERTOLA JR. 
A graceful, beautifully constructed 
instrument, harmonizing with your 
house furnishings. 

H ERE they are -the loud speakers 
produced by the WorkRite en- 
gineers- Concertola Sr. and Jr. 

Perfected until they are worthy of the 
name WorkRite. Hundreds of thou- 
sands of radio fans who have used 
WorkRite Radio Products know that 
"WorkRite" means perfection. 
WorkeRite Concertolas accurately repro- 
duce music or voice from the broadcast- 
ing station without the slightest distor- 
tion. On still nights they have been heard 
two city blocks away. 
The sound chamber in both of these instru- 
ments is made from our specially developed 
material. Why listen to music through a 
"tin -panny" metal horn that loses all the beau- 
tiful tones of the artists, when you can buy 
WorkRite Concertola that will give you per- 
fect reproduction of voice and music. 

EXCEPT FOR THE PHONE 

oias 

$24.6 

CONCERTOLA SR. 
Made from the finest grade ma- 
hogany with handsome rubbed 
finish. 

There Is Not The Slightest Metal Used In Either The WorkRite Concertola Senior or Junior 

IMPORTANT! The best sound amplifier will 
not get results with an ordi- 

nary head phone. Our engineering department has de- 
veloped the WorkRite Concert Phone for just one purpose -to be built in the WorkRite Concertola Sr. and Jr., 
making a combination that is unequalled. This special 
phone is not sold separately from the Concertola. Phones 
and cord are built in each instrument. 

WorkRite Concertola Jr. $12 

Ideal Christmas Present Here is 
an instru- 

ment that can be connected to any set that 
has a two step amplifier and the whole family 
can enjoy the concerts during the holidays. 
Order at once so you will not be disappointed. 

WorkRite Concertola Sr. $24.00 

BEFORE BUILDING A SET WRITE FOR OUR FREE CATALOG! 
New WorkRite Super Rheostat WorkRite Super Variometer WorkRite 180° Super Variocoupler 

Here .. 1:... t ,. 

entirely a .i: ,! 1 !c. 
Can .1:1!1''. . . , 

ohms r 

pushi ::.r till 
fifty thousand different adjustments 
by turning the knob. Many engineers 
claim the WorkRite Rheostat will 
double the efficiency of the set. Screws 
for mounting on panel furnished. The 
WorkRite Rheostat is really remark- 
able in its performance and is easily 
worth twice the price asked. No set 
should be without it. Price $1.50 

JOBBERS and DEALERS 
Write or wire for discounts 

i i. I(?t' t;' l'- 

i 

$5 00 
'.i 

THE WORKRITE MFG 539 Euclid Avenue, CO., . CLEVELAND, OHIO 
R-N. 10227 

Tell them that you saw it in RADIO 
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Clickerty! 
Clank! 

ar"ewiza. 

r 

Does your rheostat go-"Clickerty- 
clank! HANOI" whenever you make an 
adjustment, It would not if it were 
General Radio constructed. When your 
tube is approaching the critical point, it 
is necessary that the adjustment be ene 
and introduce no extraneous noises in 
your head phones. 

When you construct your set. you 
would not mount a toaster on the panel. 
Then why mount a rheostat that runs 
hot, The radiation surface of the Gen- 
eral Radio rheostat is sufficient to per- 
mit the rheostat to be mounted in small 
enclosed spaces without fear of heat 
damage. 

The base is real bakelite -no substi- 
tutes used; the switch blade is rugged 
phosphor bronze and polished nickel - 
plated. The knob is convenient and at- 
tractive. 

Mode in two styles, Type 214 -A for 
back -of -panel mounting, and Type 214 -II 
for front -of -panel mounting or portable 
use. Also made in two sizes. fog re- 
ceiving tubes and for power tubes. 

7 ohms, 1.6 amps. for receiving tubes 
2 ohm., 2.5 amps. for five -watt tubes 

PRICE, any style ;2.25 
Similar in general dimensions and de- 

sign to the rheostat is the 400 -ohm po- 
tentiometer. This instrument in ideal for 
grid biasing. 

PRICE, any style $3.00 

Send for Free Bulletin 911 -C 

GENERAL RADIO CO. 
Massachusetts Ave. and Windaar St. 
CAMBRIDGE 39, MASSACHUSETTS 

Standardize on General Radio 
Equipment Throughout 

Do not confuse the products of the 
GENERAL RADIO CO. with those of 
other concerns using the words "General 
Radio." The General Radio Co. has been 
manufacturing radio and scientific instru- 
ments for many years. It has no affilia- 
tion with any other company. 

i ' r-_ 
BUY IT IN CARTONS 

Continued from page 8t 

of the slightly smaller diameter so that 
it may be moved in and out of the other. 
See Fig. 32. 

In the last assignment, we learned 
that the coupling between the two'wind- 
ings of an auto -transformer may be 
varied by the variation of the number 
of turns of inductance common to both 
circuits. Since the loose coupler is an 
inductive transformer similar to that 
shown in Figs. 22 and 24, there are no 
turns included in, or common to both 
circuits. Obviously, then, some other 
means of varying the coupying must be 
employed. 

The degree of coupling between the 
primary and secondary, whether of an 
auto-transformer or loose coupler, de- 
pends upon the number of turns of wire 
on the secondary and the strength of the 

In Fig. 34 the secondary has been 
drawn partially out of the primary, so 
that only part of the secondary is thread- 
ed by the lines of force. The coupling 
has thus been reduced. 

In Fig. 35, only a very few lines of 
force thread the secondary, or we may 
say that only a very small portion of the 
secondary is intersected by the lines of 
force. In this position, the coupling is 
very loose. Practically pulling the secon- 
dary 6 or 10 in. clear of the primary re- 
sults in almost zero coupling between 
the two. 

By changing the distance between the 
two coils, therefore, we have a simple 
and effective means of varying the cou- 
pling between them. By this method 
we accomplish an even more satisfactory 
variation of coupling than that which 
We effected by varying the number of 

F/G 

Fig. H. Maximum Coupling. Fig. 3 -1. Reduced Coupling. Fig. 35. !-rry Loose Coupling. 

FiG 36 
Fig. 16. Condenser in Primary Circuit. 

magnetic field, produced by the primary, 
which threads or intersects it. The 
strength of this magnetic field is usually 
spoken of as the number of lines of- 
tnagnetic- force. These lines of force 
are represented by the dotted lines of 
Figs. 22, 24 and 25. 

Thus, for a given number of turns 
in the primary, there are two methods 
by which the may vary the coupling - 
either by reducing the number of turns 
in the secondary, as is done when using 
the auto -transformer, or by reducing the 
number of lines of force threading the 
secondary. This is the principle em- 
ployed with the loose coupler. 

In the loose coupler shown in Fig. 33, 
the secondary is shown as inserted com- 
pletely within the primary. In this po- 
sition all the lines of force generated by 
the primary thread the secondary and 
we say that there is maximum coupling 
between the two. 

Tell them that you saw It in RADIO 

F/c .39 

Fig. 3 19. Circuit with l'ariometer. 

common turns with the two-slide tuning 
co,l. 

In the last assignment was mentioned 
the deleterious effect produced by the 
sliders short -circuiting adjacent turns of 
a tuning inductance. The same disad- 
vantage obtains when sliders are used to 
vary the primary and secondary induc- 
tances of a loose coupler. To obviate 
this, it is customary, in modern practise, 
to substitute for the sliders a multi -point 
switch to which are brought taps from 
the inductance. If taps are taken off 
every ten or fifteen turns, some means 
must be provided to tune in between 
the wavelength values obtained when 
the switch is connected to adjacent taps. 
This is accomplished by connecting a 

variable condenser either in series or in 
parallel with the antenna inductance 
and in parallel with the secondary, as 

shown in Fig. 36. The variable con - 

Continued on page 86 
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IT'S A REAL JOY 
to be able to tune your set to 
just the right wave length. 

C R L Vernier Rheostats pro- 
vide for extremely accurate con- 
trol of the filament current over 
its entire range. 

You'll l i k e the noiseless, 
smooth action that the C R L 
design insures. Each turn of 
the resistor is anchored per- 
manently in its correct position. 

For best results, insist on 
C R L Rheostats and Po- 
tentiometers of both the 
plain and vernier types. 

Central Radio Laboratories 
303 16th Street 

Milwaukee, Wisconsin 

"KELLY- DAYTON" 
Variable Condenser with Vernier 

45 Plate $5.50 
25 Plate 4.50 

without vernier 
43 Plate... $4.00 23 Plate $3.50 

"The Last Word in Tuning" 
Made by 

AMERICA'S PIONEER 
WIRELESS EXPERT 

Write for Free copy of "Dote & Dashes" 

Dayton Radio Mfg. Co. 
1601 -7 Chapel St. Dayton, Ohio 

JF1tINS 1'F'.Rt\If.14 R:IlE/15TAT 
I r:f115;,r.,1wRIIIe fll- e!i]:let- 
Irl«nt nn 1ie.liu 1rl;::.:e 

r,d Ifeti.ef ur ,.p..s.. :'at- r n:asr.t rnl-off ewtch. 
l r:tn for fold.r 
I :.rrl dsror:nts .r ,nd ihb,ra. 
t til FY a11^.1'F!Il ll'RI\Y; CO. 

.'1 Il.i . F...r.i . 

$1.75 

Carter "TU- WA Y" Radio Plugs 
take two head eels and all types card tip terminale. 
Write for Bulletin on Carty HOLD -Tl T6" Jacke 
and other products. 

CARTER RADIO CO., 209 S. State St., Chicago 

Triplex 
Filament Meter 

I L...,:n: 
fl' 1.rr' . . III 1C:. .IUt! 

. 
:. .I: 1111 :lil: Lk: 

;I '.. :i. Ili.r.lr.!it 
I:I:I:i. . : II ::II-! I It r ^ 

II .L,. 
1 t. :. I:u:H 

I! I r r.:I :I: . 

I .ti: l I 
I_ ,^¡.r IF 1' 

: 

I , .I II ill 
I. 

Price $10.00 

I: . !l' . !:I 

JEWELL ELECTRICAL 
INSTRUMENT CO. 

IG911 N %IN.lT ST.. CFIIf'1fO 

: 4 ,f `Ì' 
WD. ADAPTOR 

It's New ! 
The illustra- 

tion shows our 
Adaptor which 
will enable the 
use of WD -11, 
1% Volt Tubes 
in equipment 
with standard 
sockets. 

Made of 
a n insulator 
with split tube 
C Onta Ctors. 
Size 1%x1%. 
C o n n e ctions 
all enclosed. 
Fool- proof, in- 
destructible. 

List price, 
$1.50 each. 
Liberal d i s - 
:ounts to Deal- 
ers. 

f. los. Lamb 

Company 
DETROIT 

1940 Franklin St. 

Till them that you saw it in R.tlll(1 

Nma5 
Gifts 
FREE! 

LEFAX 
RADIO 

HANDBOOK 
FREE 

with one 
subscription to 

"RADIO" 
for 18 months 
This book sells for 
$3.50. You get it free 
with a $3.75 (18 
months) subscription. 

RENEW YOUR EXPIRED 
SUBSCRIPTION OR EX- 
TEND YOUR PRESENT 
SUBSCRIPTION AND GET 
THIS FREE LITERATURE. 

If You Do Not Want the fa- 
mous LEFAX HANDBOOK 
we will send you SEVEN 
Popular Illustrated Volumes 
of "THE EASY COURSE IN 
HOME RADIO" Edited by 
General Geo. O. Squier, for 
an 18- months subscription. 

Your Radio Friend will 
enjoy a Radio Xmas Gift 
from you -why not send 
him "Radio " -or the pre - 

mium -or both? 

Just write your name and 
address on a piece of paper 
and send your remittance of 
$3.75 to - 
RADIO Pacific Building, 

San Francisco, Cal. 

i 
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Perfect Reception 
Brandes Matched Tone headsets are the 

standard equipment of the receivers made 

by the leading radio manufacturers. I'he 

listener judges a radio iecrrver by what he 

ht_at> It follows that Brandes :Matched 
I',ne headsets must have the qualities that 
the radio manufacturer demands. 

II your receiver is not equipped with 
Brandes Marched Tune headsets, you are 

not 11..'a ring the music perfectly. 

Send ten cents in stamps for the "Be- 
ginner's Book of Radio.' It explains radio 
in terms that anronc can understand. 

!),t:riburort and Uitfrier ()filie). 
,' . , ... .;:IL. '.:II II 

, t !:nr:,n . rll. r, , . ,.:` 

, : i 
.1 

I ,... I. . ,., 
r . \ ,,, 

I ,1. ,Irr.. . ., ; : r ,. 

C.Brandes,INC 

e- Nalrhel 7bne Headsets 
'137 Lafayette St , New York. 

Dept. R 
r atnnd. i.r Canadian Brandes. Ltd.. To- 

ronto .,m1 I.'r :I, I,y Ferkrns Electric, Ltd . 

Muctroal 

MAKE THIS A RADIO CHRISTMAS 

Kearr4 2778 

Pacific Radio School 
Hours-10 to 12 noon 

1to 4P. M. 
Ito 9P.M. 

ARC AND SPARK SYSTEMS 

Send for 
descriptive 

circular 

433 Call Bldg., 
San Francisco, Cal. 

This school is egdpped with KLEINSCHMIDT Automatic Telegraph System 

T.11 them that you saw lt In tADIO 

Continued front page 84 

denser in dotted lines represents the ca- 
pacity shunted across the primary when 
receiving wavelengths appreciably longer 
than the fundamental wavelength of the 
antenna circuit, in which case, of course, 
the series condenser would not be used. 

Fig. 37 illustrates the tapped type of 
loose coupler with two sets of taps on 
the primary, one set covering every ten 
turns, and the other set connected to 
ten single turns. With such an arrange- 
ment as this, it is possible to tune to a 
single turn of primary inductance with- 
out the use of a variable condenser, a 
rough adjustment being made with the 
first switch, and a fine regulation with 
the second or unit turn switch. How- 
ever, the arrangement . shown in Fig. 
36 is in more common use. 

In tuning for radiophone music, or 
for signals from any sharply tuned trans- 
mitter -all modern transmitters are 
sharply tuned -the primary condenser is 
first set at about one quarter of its maxi- 
mum capacity. The primary inductance 
switch is next regulated until signals are 
loudest. The primary condenser is then 
adjusted until the signal strength is at 
a maximum. If too much inductance 
had been inserted by the primary switch, 
the capacity would have to be reduced 
and vice versa. 

The secondary should be pulled about 
three -quarters clear of the primary. 
The secondary switch and condenser 
should now be adjusted for maximum 
signal strength. Next, the secondary 
should be drawn a little farther away 
from the primary. This change in the 
coupling will necessitate a slight read- 
justment of the primary and secondary 
condensers. The secondary should now 
be pulled still further dear of the pri- 
mary and readjustments made of both 
condensers. If signals are weaker at 
this position of the secondary, the latter 
should be moved back to the second po- 
sition. 

Loudest signals and sharpest tuning 
will usually be obtained with the sec- 
ondary fairly well out of the primary. 
This is particularly true when receiving 
sharply -tuned transmitters. It must be 
remembered in tuning that for every 
change in the position of the secondary, 
or the coupling between the two coils, 
a slight change in the tuning adjust- 
ments of both circuits must be made. 
This is because a change in the degree 
of coupling produces a slight change in 
the inductance of each circuit. 

VARIOMETERS 

In the last assignment and in this, we 
have considered the use of tuning coils 
and loose couplers -both of which pri- 
marily are devices for the variation of 
the inductance of a circuit. In addition, 
the loose coupler provides a means for 
the inductive coupling of two such vari- 
able inductances. 

Continued on page 88 
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RADIO FREQUENCY AMPLIFICATION 
MU-RAD Receiving Sets are the original product of independent experi- 

ments and experience of leading radio engineers. Five years intensive 
development of Radio Frequency Amplification have given Mu -Rad 

Sets exclusive points of difference -- points that are well worth your con- 
sideration. First, unequalled sensitivity. Distances in excess of 1000 miles 
have been covered by Mu -Rad Sets using a 3 -inch diameter, inside loop aerial. 
Second, the selectivity of Mu -Rad Sets which permits differentiation of 
stations I% off tune, and third, the simplicity of operation. All tuning can 
he done with one hand. The high selectivity is retained by the use of patent 
circuits and Mu -Had R I Amplifier Transformers. 

The MA -11 
Three stages of radio frequency amplification 
and detector. With 2 telephone plugs .6116.00 

The MA -l1 
Three stages of radio frequency amplification, 
detector and two stages of audio frequency 
amplification. With 2 telephone plugs, {160.00 

SPECIFICATIONS 
Cabinet: Solid mahogany. varnished piano finish. 
Panel: Mirror polished black Radion. 
Dials: Non -warping metal- prevent body capacity 

effects. 
Condenser: 21 plate. permanent capacity. 
Modifier: A circuit unit, dial operated from panel, for 

controlling signal strength and stabilising circuits. 
Rheostats: Special sector wound, smooth operation. 

positive contact. 
Filament Switch: Special po.ative toggle knife -blade 

construction. 
Binding Posts: Polished nickel, all in rear, plainly 

marked. 
Name Plates: Extra deep ruvereed etched, black with 

satin silver high -lights. 
Wiring: Tinned copper bwrwire, all interior metal 

white nickel finish. 

1000 Mile Range Guaranteed 
Each MU -RAI) set 16 sold with an attached guarantee of 1000 mile reception under average conditions using 
a small loop aerial. 

Three Types 
Type T -11 for the 

brat stage. .00.00 
Type T11A for the 

second stege.6.50 
Type T -11B for the 

third etege..7.00 

MU -RAD R F AMPLIFYING TRANSFORMERS 
200 -600 Meters -Air Core 

The same transformer that gives to MU -RAD Receivers their extreme 
It F Amplification. The skill of MU -RAD Radio engineers has been con- 
centrated on this instrument until all the objections common to most 
transformers were entirely eliminated. The absence of the usual iron core 
increases efficiency through elimination of iron losses. No metal to produce 
undesirable capacity effects and eddy current loss. So very accurately 
are MU- RAD'l'ransformers made that their performance varies less than 
half of one per cent. 
MU -RAD R F Amplifier Transformers as well as MU -RAD Sets can 
demonstrate their superiority before purchase. Ask your dealer to prove 
these points of difference. 

MU -RAD Apparatus Sold Everywhere, Write For Literature! 

MU -RAD LABORATORIES, INC. 

806 FIFH AVENUE, ASBURY PARK, N. J. 

7fiéNew 

Slar in 
t he adio 
World 

Tell them that yea saw It in RADIO 
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Making the most 
of Radio with 

DUBILIER 
Products 

Screw the 
Dubilier Du- 
con into any 
amp - sock- 

et, and the broad- 
casting station 
comes in strong and 
clear. No antenna 
or loop is required. 

Price, at your 
dealer, $1.50. 

No antenna, 
no loop -just 
the Ducon in 

lamp socket 

Dubilier Micadons Reduce 
Tube Noises 

Dubilier Micadons are mica conden- 
sers which are permanent in rapacity. 
Hence they reduce tube noises due to 
fluctuations in capacity and greatly 
improve the reception. 

Dubilier Micadons are made in types 
to meet every radio need. The price 
varies from 35 cents to $1.00 each, 
depending on the capacity. 

(a4'1117117:4 

Micsdon type 601. M i c a d o n type 
Made with eyelet 600. Molded 
terminals. Connect case. With and 
Micadons type 601 without gridleak 
in series and petrel- mounting. Price 
lel and build up the 75 cents and $1 desired capacity. each, depending 
Price 85 cents and on capacity. 
40 cents each, de- 
pending on capacity. 

BRANCH OFFICES: 
San Francisco, Cal. -709 Mission Street, 

Suite 701 -704 
St. Louis, Mo.- Syndicate Trust Build- 

ing. Suite 1409 
Washington. D. C.- Munaey Building. 
Chicago, Ill. -63 West Jackson Blvd. 
Atlanta, Ga, -802 -3 Forsyth Bldg. 

DUBILIER 
Condenser & Radio Corp. 
48 -50 West 4th St., N. Y. 

Canadian Distributors: 
Canadian General Electric Company, 

Toronto, Canada 

RADI 
SUPPLIES 

Mail Orders Promptly Filled 
WE PAY THE CHARGES 

If It Is 

RADIO 
We Can Supply IL 
U. C. BATTERY 

and ELECTRIC CO. 
2158 Univ. Ave. Berkeley, Calif. 

Continued from page 86 

The trend of modern design of re- 

ceiving equipment is toward panel 

mounting. In other words the equip- 

ment either is mounted externally on a 

panel of insulating material, such as 

bakelite (a synthetic compound of phe- 

nol and resins), or is mounted within a 

cabinet with the controls brought 
through to the front of the panel. The 
types of variable inductances which we 

have considered, however, do not lend 

themselves readily to cabinet mounting, 
since the only type of control which may 

be easily brought through a panel for 
external regulation is that requiring a 

rotary movement for its variation. Thus, 
a variable condenser may be mounted 
within a cabinet and the shaft, attached 

to the rotary plates, brought through 
the panel so that the movable plates 

may be revolved from the front of the 

cabinet. 
In order to provide for a rotary varia- 

tion of inductance, and for other rea- 

sons which we need not dwell on here, 

the receiving variometer was evolved. In 
passing, it is interesting to note that the 

variometer was first used in transmitting 
sets, the German Telefunken spark 

transmitters of twelve years ago employ- 
ing variometers in the antenna circuit. 

The variometer consists of two spher- 

ically- shaped inductances, connected in 

series and having approximately 45 

turns of wire on each inductance for re- 

ception on wavelengths from 180 to 600 
meters. Fig. 38 shows a common type 
of unmounted variometer. The induc- 
tances are wound on some insulating 
material - commonly seasoned hard- 
wood, although moulded bakelite is 

coming into favor. 
It will be seen that one of the induc- 

tances, the stator, is stationary, and the 
other, the rotor, revolves within it. 
Since the two inductances are connected 
to each other in series, their respective 
magnetic fields oppose each other when 
the position of the rotor with respect 

to the stator is such that their windings 
are in opposite directions. In this posi- 

tion, the inductance of the variometer 
as a whole will be practically nil, since 

the resultant magnetic field of these two 
equal, opposing fields is zero. If a half 
turn, 180 degrees, is given the rotor, 
their windings will now be in the same 

direction and the current will flow in 
the same direction through both wind- 
ings. This causes the resultant mag- 
netic field of the variometer to be ap- 

proximately twice that of either the 
rotor or the stator alone. 

By a half turn rotation of the rotor, 
then, we may vary the inductance of the 
variometer from approximately zero to 
twice that of either inductance. This 
instrument thus furnishes a simple and 
convenient method for varying the in- 
ductance and hence the wavelength of 
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To Strengthen Weak Signals 
To Bring -in Distant Stations 
To Get the Full Joy of Radio 
Scientific Amplification is the one secret of FRl-- 

successful and satisfactory reception of Radio 
b 

RSóM 
messa es. AULANQ 

CMICA 

You will never know the full joy of Radio 
until you have hooked up to your set, a set of 

"All American" Amplifying Transformers 
(Radio and Audio Frequency) 

Our Radio- Frequency Transformer (type R -10) brings in signals of 150 to 550 meter wave -length, and 
amplifies them many -fold, clear and sharp, largely eliminating static and other disturbances. 

Our Audio Frequency Transformers amplify the detected signals, so that messages that would otherwise be 
audible only thru head -phones come in strong enough to be enjoyed by a roomful of people thru a loud- speaker horn. 

LIST PRICES 
R -10 -Radio Frequency (150 -550 meters) $4.50 R -13 -Audio Frequency (Ratio 10 to 1) $4.75 
R -12 -Audio Frequency (Ratio 3 to 1) 4.50 R -21 -- Audio Frequency (Ratio 5 to 1) 4.75 

Send for Bulletin No. 22. It explains the technical and name and address of the Radio Dealer thru whom you prefer to 
mechanical reasons for the splendid performance of "All- American" buy. Don't let anybody sell you a Radio outfit at any price, with 
Amplifying Transformers. When you send for it, please give the any other than "All American" Transformers. 

- . $ ER 
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ÄUIèAND flflìCo E 
35 So. Dearborn St., Chicago, Ill. 

No. 55 Radio Frequency 
Ampliaer 

a 

crowning 

achievement 

RADIO FREQUENCY 
AMPLIFYING APPARATUS 

INCLUDING 
No. 55 Federal Radio Frequency Amplifier $58.00 

(Two Stegea Radio Frequency Amplification) 
No. 56 Federal Radio Frequency Amplifier and Detector 52.00 

(One Stage Radio Frequency and Detector) 
No. 57 Federal Radio Receiver -The Broadcast Receiver DeLuxe 98.00 

(One Stage Radio Frequency -Detector -Two Stages Audio Frequeuc) 
No. 58 Federal D. X. Radio Receiver -For Long Distance and Amateur Reception 116.00 

(One Stage Radio Frequency -- Detector -Two Stages Audio Frequen.r, 
No. 8 Federal Audio Frequency Amplifier and Detector 52.00 

lone Stage. Audio Frequency and Detector; 
No. 9 Federal Audio Frequency Amplifier 58.00 

(Two Stages .' u.1 o Frequency Amplification; 

A combination of No. 55, No. 56, No. 9, constituting three stages Radio Frequency, Detector and two stages Audio 
Frequency, is ideal for use with loop or other restricted antenna. 

Write for Bulletin No. 119 -W 

No sis Radin Fregl:er:cy 
Amp] `,_. ai:d Drt,rt< 

Jtbtrat Xelepfjone & Telegrapfj Co. 
Factory and General Offices- Buffalo. N. Y. Western Branch -693 Mission St., San Francisco, Cal. 
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Ebla bezels add 100% to the 
appearance of any receiving 

set. F0 1 !4 hole in any 4 
to Y' panel. Price. Toc. 

The strangest and most beau- 
tifully finished socket on the 
market. Nickeled shell. Radi- - 

on base. Price, $1.00. 

JOBBERS -Bela products 
sell on sight, and slay sold, 
creating business in steadily 
increasing volume. writs for 
our liberal terms and dis- 
counts. 

Quincy, Ill., Listens in on 
New Cork and San Francisco 
N. G. Dowdell, 116 N. 5th St., Quincy, Ill., writes: 

" With Erla radio frequency transformers in my FRL 
super receiver, I listen to concerts a thousand miles 
away every evening. The other night. I heard KUO 
at San Francisco as clearly as Chicago." 

This is but one of the many instances where. Erla 
radio frequency transformers arc demonstrating their 
superiority in long distance reception. 

Because of their unique ability to overcome the high 
capacitance effects of domestic vacuum tubes, as well 
as their own reduced capacitance, they produce un- 
equalled magnification without distortion. 

To make sure of a receiving set that is the last word 
in up- to- dateness and efficiency, write for our Bulletin 
No. 12, showing guaranteed hook -ups using Erla 
radio frequency, with full directions for installing. 

Manufactured by 
Electrical Research Laboratories 
Dept. H, 2515 Michigan Ave., Chicago 

Coast Represeneaays 
Globe Commercial Co. 
709 Mission St.,Sen Francisco 

«LVA 
7rndrr.tsr4 !t,u 

(Actual Size) 

GREWOL the DETECTOR 
With a National 

Reputation 
ENTIRELY r': ; r( rent 

superior. \1 ;sal 
set more convenrerat enlrient and 
attractive. Insist rat: r1, R 1.: 11 {_t L 
nothing as god Is.- e : r thcrt 
nothing like it. 

Dealers: There's Profit in Mis Big 

Luting 
Adjustment 

Glass 
Enclosed 

A1was 
and EesdT 

Est 

2 
Value Item 

RANDEL WIRELESS CO. 
Sole United States Distributors 

9 CENTRAL AVENUE NEWARK, N. J. 
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radio receiving circuits and as such may 
be used in any circuit in place of a 
surgir slide tuning coil. 

Fig. 39 is a duplicate of Fig. 26 vitlt 
the exception that a variometer is sub 
stituted for the single slide tuner of the 
latter figure. 

Varinntcter:, when mounted, are 
fitted with a knob and graduated dial, 
the latter usually reading, from 0 to 100. 
or from O to 180 ( degrees of a circle) . 

.1r the O position, the rotor and stator 
ucindings oppose each other so that the 
inductance i, virtually nil. This is 
equivalent to setting the slider in Fig. 
26 at the upper end Of the tuner. :fis 
the knob and dial which carries thr 
rotor are re. oluerl, the rotor of the tari- 

r 

Fig. 38. Unmounted Yariometer. 

ometer is gradually shifted so that its 
field is changing from an opposing to 
an aiding one when turned through 180 
degrees. This is equivalent to running 
the slider down to the lower end of the 
tuner of Fig. 26. 

A variometer may also be used in 
place of the single slide tuner shown in 
Fig. 28, in which case it would be 
shunted by a variable condenser. 

It will be noted that while the re- 
sistance of the tuner in Fig. 26 is in- 
creased as we tune to longer wave- 
lengths, due to the insertion of addi- 
tional turns of wire in the circuit, the 
resistance of the variometer is always 
constant, since the number of turns of 
wire is not changed. At short wave- 
lengths, then a circuit containing a 
variometer has a higher resistance than 
one employing a tuning coil. 

The variometer principle, in a meas- 
ure, has been applied to the loose coup- 
ler. Such a loose coupler is called a 
vario- coupler, and is shown in Fig. 40. 

The primary inductance is usually 
tapped, leads being taken to a panel on 
which a multi -point switch is mounted, 
and the secondary, which is spherically 
shaped like the rotor and stator of a 
variometer, is generally untapped. Un- 
like the variometer, and similar to the 
loose coupler, the primary and secon- 
dary of a vario- coupler are not connected 
together, the magnetic lines of force of 

Continued on page çs 
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WHY THIS SENSATIONAL REDUCTION IN PRICE? 

A sweepceq cut or s loi) w tl.e ,rice of the Dictegraph Radio Headset! The tromeudona endorse - 
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A wnnUerliti uargac::! And acore all. a wo:utrrful head.. +et -- -the world's standard of supreme 

(Frailty for super- sensitive and accurate sonudttanam [moo . 

The sane quality, the same guarantee. the main e sitpreme Dicto i aph headset in every respect hut 
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DICTOGRAPH PRODUCTS CORPORATION 
220 West 42d Street (Branches in all principal cities) New York. N. Y. 

THE STANDARD OF THE WORLD 
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Make Your Christmas 
Money Count! 

Use it to replace the weak parts 

of your present receiving set or to 

build up the "De Luxe" set you 

have promised yourself. The ACE 
balanced vernier condenser or ACE 
panel lever switch as illustrated, are 

suggestions; our general catalog con- 

tains many attractive new parts. 

Mailed to your address for ten cents. 
ACE BALANCED 

VERNIER CONDENSER 

ACE 
PANEL 
LEVER 

SWITCH 

Dept. PRN 

THE PRECISION EQUIPMENT CO. 

2437 Gilbert Ave. Cincinnati, Ohio 
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THE CUTLER -HAMMER MFG. CO 
Rheostatic Control Specialists 

Milwaukee, Wisconsin 

RADIO RHEOSTATS 
8U /LT BY RHEOSTAT BUILDERS" 

Na-ald 
Small Space 

V. T. Socket 
35c. each 3 for $1.00 

Moulded genuine coodessite. Requires but small specs 
for mounting. Readily scoelsib1e bind'mgpata. No excels 
metal to muafere with efficiency. Unaffected by het of 
bulbs or mildew iron. Phosphor bronze contacta Nickel 
plated bream binding screws. Slash cut slot. Price po ible 
bent= of Inge production. 

Special proposition for dealers and jobbers. 

Alden- Napier Co. 
52 Willow St. Springfield, Maw. 

Dept. H 

GET INTO RADIO 
Earn big money as a Radio Expert. Thou- 

sands of attractive positions open now Walter 
Van Nostrand, a graduate. earning $3,000 a year 
as Radio Inspector. America's first and largest 
Radio School qualifies for 1st Class Gov't Li- 
eerse in spare time at home. Four RADIO 
INSTRUMENTS loaned free give actual Radio 
practice. Position guaranteed 60 days after 
graduation and securing Commercial License or 
money back. Write for free book about Radio. 
Mention name, age, address. 

NATIONAL RADIO INSTITUTE 
Dept. M -10. Washington, D. C. 

Get two subscriptions to 
"RADIO" for one year and 
we will send you a $5 Am- 
plifying Transformer free! 

T.II Ihrm Illat yon saw' it in RADIO 

Continued from page 90 

the primary inducing a potential across 
the secondary or rotor. 

When the secondary is turned so that 
its winding is parallel to that of the 
primary, as in Fig. 41, a maximum num- 
ber of lines of force thread the secondary 
and maximum coupling is obtained. 

When the rotor is turned so that its 
winding is at right angles to that of the 
primary, as in Fig. 42, the lines of force 
no longer thread the secondary parallel 
to its axes and hence produce no effect 
upon it. In this position, the inductive 
coupling between the primary and the 
secondary is virtually zero. By a right 
angle or 90 degree turn of the rotor, 
then, the coupling may be decreased 
from maximum to minimum. 

The vario- coupler thus serves as a 
very convenient form of loose coupler, 
particularly for cabinet mounting. It 
is connected as shown in Fig. 43. This 
figure is identical with Fig. 36 except 
that the rotor or secondary is not tapped. 
In Fig. 43, the rotor is designed to 
have the proper number of turns for 

radiophone reception so that the vari- 
able condenser alone may be used to 
tune the secondary circuit to the reso- 
nant wavelength. 

The operations of varying the pri- 
mary and secondary circuit wavelengths 
and the coupling are exactly as de- 
scribed for tuning the loose coupler, ex- 
cept that a rotary instead of a horizontal 
motion is given the secondary for varia- 
tion of coupling. 

HONEYCOMB COILS 

In 1919 the De Forest Radio Tele- 
phone & Telegraph Company brought 
out a new type of tuning inductance 
known as the honeycomb coil. This 
is shown in Fig. 44. 

When using tuning coils or tapped 
inductances on very short wavelengths, 
the amount of unused inductance would 
seem to play no part in the electrical 
action of the circuits in which they are 
connected. Actually, however, the 
usual type of inductance, particularly if 
it is wound in layers, is said to possess 
distributed capacity. This distributed 
capacity is due to the electrostatic at- 
traction exerted between adjacent turns 

Continued on page 94 
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A Variable 
Light Socket 

TUNER 

simP/YGQ/l 6w`Nierc 
HIGH EFFICIENCY 

HEAD SETS 
Army and Navy Type: 

2500 ohm, per pair $10.00 
8200 ohm, per pair $12.00 

Bwedisk- American Type: 
8200 ohm, per pair $8.00 

Victor Type: 
Double pole, single coil, per palr $0.00 

L1PdCQa 6leli:-!'/7G 
COMPANY 

CHICAGO, U. S. A. 
For 80 Years Makers of Good Telephony 

RADIO "A & B" STORAGE Batteries CHARGED at Home For Few Cents With 
"PATENTED FULL WAVE" Automatic Magnetic 100 -130 Volt GO Cycle A. C. 

EvsnOnly You Will Bury An F -F RECTIFIER. Wiry Net Nsw? 
THE SOONER YOU BUY IT; THE MORE YOU SAVE F-F RADIO RECTIFIER 

It CHARGES A I le Voll RADIO -A" i AUTO Batteries; & All RADIO "B" i LOUD SPEAKER Storage Batteries Up To 120 Volta, 
In Series Inductively At Home Overnight. Disconnecting h Multiple Connections Unnecessary. Charging Circuit Separate. 
Nothing Like It Made. No Chance For Grounds Or Short Circuit.. No Skill Required. AMMETER eliminates Guess Work. 
It Cost. You Ives To Buy An F -F RECTIFIER than To Be Without One. You PAY for ONE whether You Buy OneOrNotforltCoeWn 
Average Of 82. for Charging h Rentals Every Time An Auto Battery le Charged By Others, but Only A Few Cents When You Charge 
Your Own From A Lamp Socket Within An F -F Battery Boosting RECTIFIER. If You Have Never Known The Delightful Feeling 
Having Your Storage Batteries Always Fully Charged For RADIO i AUTO You Will Experience A New Thrill When You Have A 
RECTIFIER of Your Own Which Gives You A FullyCharged Battery Overnight At A Coet Of a Few Cent. & A Joyful Feeling of 
Things Well Done. Thoee Who Own Them Feel Their F -F RECTIFIER to Their Faithful Friend. It Charges Automatically & 
Being Clean Can Be Placed Anywhere. Nothing To Slop Over Be Filled Burn Out Need Attention Or Cause Trouble. Both Wares Of 
Current Are Rectified Thin Infusible Carbon Rectifying Bruehee, Maintaining CONSTANT EFFICIENCY uninterruptedly 
While Its FULL WAVE Design Delivers The RAPID TAPER CHARGE recommended By All Storage Battery Manufacturers 

The F-F RECTIFIER is a Complete Compact Portably Handy Charging Unit 
which le Unfailing In Ite Ability To Deliver Service Day h Night Automatically. 

large A Dead Battery. Do Not Think Your Battery Is Deed k Worn Out 
I' .!cause It Will Not Start Your Car. Buv An F -F RADIO RECTIFIER i 

I I. With Life. It Saves More Than Its Coet L Lama A Lifetime. 
I Jr Battery In Car Or Where Ever It le, Without Even Disconnecting It. 

RECTIFIER Plug In Lamp Socket, Snap RECTIFIER Clips On Battery 
i;TurnSwitch&BatteryWillBeCharged InMorning AtCoet of FewCents. 
Gratifying To Be Always Reedy For RADIOPHONE BROADCAST 
mom h News When Friends Call? Never Having To Be Careful Of, Or 

2 0 Your Batteries Are Dead h to Feel Your Car Respond Like A 
Ei< d. Spirting Engine With Power When You Step On The Starter. Fully 

latteries By Storting Car Quirk Require FewerFxpeneiveRepplaeemente. 
INSIST n The F -F RECTIFIER. Built In 7TYPES By A Master Of The Art. 

. houeandeAreBeing Sold It Has MedePaeibleTheecPOPULAR PRICES 
TYPE6Charges6VoltRaditi "A " &AutoBatteries ot6Amperes 515 
TYPE BChargeaRadio 'B "StorageBntterieeUp to1201'olte 515 
TYPE A- BComhinationCharger ALB "Radio&AutoBatteries $20 
TYPE I2ChargesAll12VoitBatteries at5Amperes $15 
TYPE 1661'hargesAlltVoltBatteriee atl2Amperes. $20 
TYPE 18121'horgesAll 12VoltBatterim at7Amperee $20 

Patented t.emutnatwn. TYPE 1e2fis aCombination ofTYPES 166h 1612 $28 
CHARGE AUTO i RADIO BATTERIES. All TYPES But "B" CHARGE AUTO BATTERIES. 

The Larger TYPES are Recommended For Heavy Batteries. or Where Time le Limited. SHIPPING WEIGHTS Complete With 
AMMETER i BATTERY CLIPS I I to 15 lie. l'urrhaee From Your Dealer, Or Mail Check For Prompt Express Shipment. 
If via PARCEL POST have remittance include Postage k Insurance Charges. or WRITE us to Ship TYPE desired C. O. D. 
Other F -F Battery Boosters Charge Batteries from Farm Lighting Plants A U. C. Circuits k for GROUP CHARGING Economy. 
Use Our 8 Ampere 12 Buttery Capacity Automatic Full Wave F -F ROTARY RECTIFIER Described in ROTARY Bulletin 33-A. 
ORDER Now, or WRITE Immediately for FREE Descriptive RADIO i AUTO BOOSTER i ROTARY Bulletins 33-A & 33 
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FRANCE MFG. CO General OFFICES i WORKS: CLEVELAND OHIO, U. S. A. 
e Canadian Rap.: Battery Service i Salim Co., Hamilton, Ontario, Canada. 
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Real Radio 
Values 
Order Direct and 

Save Money 

Look Over These 
Holiday Specials: 

Regular Our 
Price Price 

Unit Audion Control 
Panels (Detector) $ 6.50 $ 5.00 

Unit Audion Control 
Panels (Amplifier) 13.50 10.00 

Glass Enclosed Crystal 
Detectors -less crystal . 2.00 1.50 

23 plate Univenal Con- 
denser, bakelite ends, 
.0005 Mfd. 4.00 2.50 

43 plate Universal Con- 
denser, bakelite ends, 
.001 Mfd. 5.00 3.00 

3 plate Universal Ver- 
nier Condenser, 
.000246 Mfd. 1.50 .75 

Keystone Variometen 
150 -580 meters 5.00 4.00 

6 V. 60 -80 Amp. Storage 
Batteries 16.00 12.00 

Open Circuit Jack .60 .33 
Single Circuit Jack .75 .40 
Double Circuit Jack .90 .48 
Double Circuit Jack Fi- 

lament Control 1.00 .55 
Single Circuit Jack Fi- 

lament Control 1.20 .63 
Saturn Automatic Grip 

Telephone .Plug 1.50 .98 
Ajax Socket Rheostat 2.00 1.40 
Dictograph Headsets 

3,000 ohms 8.00 8.00 
Dictograph Loud- 

speakers 20.00 20.00 
Bestone Filament Rheo- 

stat 1.00 .60 
Bestone Variocoupler, 3- 

inch dial, 150 -600 
meters 8.00 5.75 

Beatone Variocoupler, 3- 
inch d i a l , 150 -580 
meters 7.00 4.75 

Bestone Socket, metal, 
shell, bakelite base 1.00 .75 

Federal Jr. Receiving 
sets, Dictograph 
Headset 25.00 15.00 

Everything sent F. O. B. Jersey 
City the same day we receive your 
order. Send Money by Registered 
Mail, Post Office of Express 
Money Order. 

AU Goods Guaranteed the 
Best There !s. 

HOLMES RADIO 
PRODUCTS 

999 -A Bergen Avenue 
Jersey City, N. J. 

Continued from We pa 

or turns in close proximity to each other. 
The unused portion of the inductance 
is called the dead -end, and its distributed 
capacity is represented by the condenser 
in dotted lines in Fig. 45. 

This distributed capacity in the dead - 
end thus forms a small oscillating cir- 
cuit. If this parasitic circuit should 
happen to be in resonance with the in- 
coming wave, as it often is, it will ex- 
tract a large amount of energy from the 
primary and secondary circuits with a 
consequent decrease in signal strength. 

It is highly desirable, therefore, to 
use only as much inductance as is neces- 
sary for proper tuning and thus to elim- 
inate the deleterious dead -end effect. 

The honeycomb coil is an inductance 
in which the distributed capacity, due 
to the peculiar form of crisscross wind- 

Type of Service 
Gen. Amateur 
Spec. Amateur and Radiophones 
Commercial 
Navy Calling 
Navy Time 
Navy Arc, Foreign and Press 

i' 

ing, is reduced to a minimum. The 
coils are made in various sizes for the 
reception of wavelengths from 150 to 
25,000 meters, and are designated by 
numbers to indicate the number of turns 
with which they are wound. Since 
honeycomb coils generally are not 
tapped they must always be used in 
connection with variable condensers 
which are connected in parallel across 
the secondary and in series or parallel 
with the primary, depending on whether 
long or short waves are to be received. 

In combination with a primary vari- 
able condenser of 0.0015 m. f. maximum 
capacity and a secondary condenser of 
0.001 m. f. maximum capacity, the fol- 
lowing honeycomb coils are recom- 
mended by the De Forest Company for 
the usual wavelength ranges: 

Wavelength Range 
150 -355 
305 -710 
460 -1050 
835 -1950 

1760-4000 
3950 -8450 

6000 -12500 

12000 -20000 

16000 -25000 

Primary Coil 
D.L -50 
D.L -75 
D.L -150 
D.L -250 
D.L -500 
D.L -1000 
D.L -1500 
D.L -1000 
D.L -1500 

Condenser 
Secondary Coil (Primary) 

D.L -25 Series 
D.L -50 

4' D.L -100 
t, D.L -150 

D.L -250 
R D.L -500 

D.L -1000 
D.L -1500 Shunt 

u D.L -1500 

Fig. Secondary Parallel to Primary. 
Fig. 12. Secondary Perpendicular to Prim - 

ary. 
Fig. 43. Mario- Coupler Hook -up. ,/a 4/ Fig. 45. Distributed Capacity from Dead - 

end. 

Fia 4.5 
Fib .J3. 

Honeycomb coils are used in place of 
the primary and secondary inductances 
of loose couplers. They are plugged 
into suitable mountings so that the dis- 
tance between them - coupling - may 
easily be changed. When the primary 
and secondary honeycombs are parallel, 
with concentric axes, the coupling is at 
a maximum. When they are at right 
angles to each other, the coupling is 
practically zero. All tuning with honey- 
comb coils is done with primary and 
secondary condensers. 

Because of their low resistance per unit 
of inductance and their very low dis- 
tributed capacity, honeycomb coils are 
highly efficient and widely used. 

Tell them that you maw it in RADIO 

Fig. 14. Honeycomb Coil. 

1 
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Li J. 
.... 

This Panel 
Will Improve 

Your Set 

CÉLÖRÖN 
The best panel made is none too good for your set. 

Dependable insulation is vital because it has a direct bearing upon the clearness and sensitivity of both trans- 
mission and reception. 

Every thinking radio enthusiast certainly wants the highest type panel he can obtain and the surest way to 
get it is to insist upon Condensite Celoron. 

This strong, handsome, jet -black material is not merely an insulating material -it is a radio insulation made 
to meet high voltages at radio frequencies. That is why it will give you greater resistivity and a higher dielectric 
strength than you will ever need. 

Make your next panel of Condensite Celeron. It machines readily, engraves with clean cut characters and 
takes a beautiful polish or a rich dull mat surface. 

AN OPPORTUNITY FOR RADIO DEALERS 
Condensite Celoron Radio Panels and Parts offer a clean cut opportunity to the dealer who is keen on building 

business on a quality basis. Write us today. Let us send you the facts. You 'll be interested. 
DIAMOND STATE FIBRE COMPANY 

Bridgeport (near Philadelphia), Penna. Branch Factory and Warehouse, Chicago 
Offices in Principal Cities In Canada: Diamond State Fibre Co. Ltd.. Toronto 

1 

Quality 
First 

I h r R.,;Irr . Smith 
!.t d ;,c,krr com- 

i. ta,; special 
r,., v, I >' :ilt per - 
,:;;:!:, into a 

ti c.t,t alumi- 
!Iiilit h,; n. By 

t: receiv- 
( ,' .l ;)air and the 
;,:,ir t, the horn we 

tl:: quality of 
:r; <:: which 

a fine 
1,1 ,c ;n n . i:I: 1.11:1711 ull;1.iiii! . r .,;:y aver- 
age room. 

You will be surprised to hear the difference between 
it and the raucous shouter type or it and the fish horn 
squawker. 

No batteries required. 
Handsome black crystalline enamel finish. 
Price, but eighteen dollars. 

==lCSeendfor 

Bulletin No. AI-20 

fi.s R 
Inattuotnts. Meters and Circus bÑ 

MAIN OFFICE WORKS 
20 Park Place, New York Bethlehem, Penna. 

Offices in Principal Cities in U. S. and Canada 

YOU CAN GET 

Murdock Receivers 

From your dealer. Why bother with any other kind? 

2000 ohm No. 00 double sete 3000 ohm No. ee double seta 

$5.00 $5.50 
Send for free catalogue 

Wm. J. Murdock Co. carries a complete stook In the warehouses 
of their Pacific Cosa Agents, 

KEELER, WHITE CO. 
509 Mission St., San Francisco 

211 South San Pedro St., Los Angeles 

Tell them that you saw it in RADIO 
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CALLS HEARD 
Continued froh rage 44 

By 9BJI, 3935 W. 30th Ave., Denver, Colo. 
C. 1V.: 4eb, Sty, &jy, Saj, 5uam, 5aa¿ Saat, 

5acf, (5oec), Sirs, 5dd, 5dì, 5bn, 5eg, Sek, 5er, 
Stn, :ifv, 511k, (Situ /, Six, 5jb, 5j1, 51b, 5wy, 
511k, ono, 511v, 5kp, 5pb, 5pd, (5px). (5(ii). -5rh, 
(50 ), 5sg, 5sm, 5sk, 5er, 5tc, (51j I. .itp., Str, 
Sva, 5vm, 5vo, 5xa, (5xd). 5k, .ixv. 5xy, 

5za 1, 5znv, 5zng, 5zp. (Gang). Gnibx, (Ruda)) 
(6011), (link 1, Gala, (umun), (,i4ypwl, (6agw), 
(6art1, (6atg), 6anu, 6avd, Gavr, Gatq, 6bbc, 
(6bcr), Gbjc. Gbec, 61)gg, ('ibgz. Gbuui. ( ()bon ), 
lieu, Sec. (6en), (heel, heu, 6gf, ((')iv), 11h, 
Opi, 8xp, 6zaf, (fizh), tizr. Gzz. 7hk, 711m, (71u), 
(lot ), 7pr, 7zo, 7z1i, (7,zv I. 8ihv, Summ, 8npy. 
8osv, Soxb, 8bef, Sbfm, Sbke. Sbnj, 8bo. Shxf, 
Sri, 8cgx, ßcji, 8rwq, Bib. 8iq, 8pd, sqk, Sep, 
duk. 8yd, Szz. 9inp, (9aeq), 9afk, 9afn, 9ohh, 
gain. Jain. 9niy. 9ajh. 9ajp. 9ami, 9apw, 9amq, 
9anq, (9nog), 9ngm, 9arr, (9arz), (9atc), 9aua, 
Saul. Pnvu, 9avz, 9awn1, 9nwp, 9aws, 9axu, 
9nyb, Jaye, (9bcf) 9bde. 96ed, 9bek, 9bey, 
9611. (9bie1, 9bik, 9biz, (9bjv), 9blt, 9bno, 
9hri, 91)ez, 9btt, 91mb, 9hvl, 9bvy, 9bxb, 9bxy, 
9bzi, 9bza, (Pecs), (9eev). 9cfi, 9cfy, 9cgk, 
9chn, 9civ. (9ckrii), (Pens). 9coa, 9ctr, .9cwe, 
9cpy, 9dbl. 9dcr, 9ilek, 9ddy, 9dge, 9dgq, 
(9dky), 9dpl, 9dge, 9dg11, (9dr). (9dsm), 9dsw, 
9dtj. 9dwk. 9dxd, 9ej, Sew, 9fni. 9gk, 9ii, 9iy, 
9jk, 9nu, 9pw, (9pi), 9nu, (9ve), 9ynj, 9yak, 
(9znn1. Can. -4bv. 

Just What You Want 

4çP5Ofi$JNC 
11/4T 

AU7-NOR/2£t7 ""s, 

STORE 

r 

W HETHER you require two 
binding posts, a simple crystal 
set, or one of the standard tube 

sets with amplifier and loud speaker, 
you may obtain it at the right price at 
any radio shop displaying the Sorsinc 
Sign. There is a skilled radio man on 
hand to advise you, too. 

"It Pays to Buy at ttiS Serene Store' 

Mr. Dealer: -. If you area progressive merchant you 
may display the 9orsine sign. let us tell you bow. 

SHIP OWNERS RADIO SERVICE, Iba. 
S0 Washington'it., Now York 

Wholemle Distributors 

Sordnc Branches: 
Roston 46 Corohill St.; San Francisco, 
591 Mission St.; Baltimore, 11 N. Eutaw 
St.; Chicago 538 So. Dearborn St.; New 
Orleans, 740 Union St.; Seattle, 67 

Columbia St. 

By BBIC, Calistoga, Ca11í. 
C. W.: 5h1, 5za, (Bbdw), 8brf, óbum, 6agw, 

Gcp, (Rbpz, (6b1u), (6bqc), 6etq), ((Meg), 
Oakw, (Ark, (6bjq), (6bqg). (Bbgd), ((lake), 
(nu), (6abx), (ebed), (6rd), (6aoi); 71u, (7tq), 
(7bj). 7aiu, (7th), (Thy 1, 7aeu, (7mf), Shx, 
Rbk. 9cc. 9cf. 9btx, 9aoa, 9de, 9aeb, 9bji, 9amb, 
9 z af. 

Spark: 6bop, óblz, 6od, ebcv, 6ff, (Seau), 
(Oce), (6[c), (7kj), (7my), (7vo), 7rc, 7tw, 
(7ge4, Koj), 7ve. 

!By 8BQY, 3101 S. Grand Ave., Los Angeles, Oal. 
C. 1t' : 4g1, 5d1, 5du, Sze, 5zh, Bak, 8bí, 

8cc, 6cn. 6cp, ßfh, 6fm, Sgr, Sgx, 6gy, 8ku, 
6110. 600, 6rd. óíw, 6zb, Bzf, 6zu, Saat, 8ebx, 
fiada, 6neh. Gagp, 8ahp, Saio, -Sait, 8ajh, Segw, 
6aoi, 6nsj, Gawt, Gbcd, 8bcj, 6bcr, 6bjy, 6bmd, 
6bnv, 6bod, 6bgf, Rhea, 7dp, 71u, lna, 7tq, 7so, 
Saio, 9bji, 96xtgra9, 9dug, 9zaf. 

Spark : hex. Sgt. 6iel, 6vx, 8acr, 8ajh, Saqu, 
8bju. 

By 6BSII, R. D. No. 2, San Gabriel, Calif. 
_AI1 C.. W.: ,iun, Sect, 5xd, 5za, 6nx, 8ajh, 

6aruk, Gatq, SawL. 6bcj, 6bdw, 6bun, 6xad, Szt, 
lizx, 6zz, 8zac, 71u. 7mf, loe, 7eq, 7aeu, 9amb, 
9ap1, 9aww. 9bji, 9dtm, 9cjj, 9zaf. 

Fone: 5za, óbum, kip, klx, kob, kvq, kzm, 
kan, kdpt. kdyl, bled, kfet, wgh. 6BSU will 
have a :i0 watt tube set up in January. 

Continued on rage Ito 

$5.00 # $7.50 

For perfect reception there 
is no phone like the "Royal - 
fone" King of All at either 
$5.00 or $7.50. Either phone 
will make an appreciative 
Christmas gift, something 
that anyone will cherish for 
a long time. 

A "Royalfone" is a satis- 
fied gift because it is guaran- 
teed. 

We will take care of you if 
there is no dealer in your 
vicinity. 

ROYAL ELECTRICAL LABORATORIES 

207 Market St. Newark, N. J. 

PARADEX UNITS 

Write for full descriptive bulletin 
Tuner (Pats. Apld. for) $20.00 Audio Freq. Amp. $18.00 
Detector 10.00 Radio Freq. Amp. 20.00 

Manufactured by 

PACIFIC RADIO EXCHANGE 
439 CALL BUILDING SAN FRANCISCO, CAL. 

Tell them that you saw it in RADIO 

PLAY SAFE! 
Insist on Getting 

"UNITED" PRODUCTS 
Follow the example of the Radio-wise 

experte who buy each part with an exact 
knowledge of its true value. 

F-it. Appd. For 

United Transformers 
amplify weak sounds; bring in distant 
elation, with clear, pleasing distinctness. 

A beautiful piece of workmanship with 
sturdy steel shell. Furnished in black 
.nernel with buffed nickel strip.... .$4.50 

United Variable 
Condensers 

Correct in design, high grade in work- 
manship. Plates are held positively, so 
that shortcircuiting is practically Impos- 
sible. 

List Prices 
43 plate ....$4.50 11 plate ....$3.50 
23 plate . , . , 4.00 5 plate .... 9.75 

3 plate 9.25 
without dial or knob. 

With Vernier Attachment, Dial and Knob. 
48 plate $6.50 
26 plate 5.50 

Only Vernier with stop. 

Mounting made 
easy by our tem- 
plate for locating 
panel holes; 
packed free with 
each condenser. 

United Transformers and Condensers 
bave been adopted as standard equip- 
ment by leading makers of radio re- 
ceiving sets. Their judgment is a safe 
guide for you. 

Tell your dealer you want "United 
or nothing." Circular Free. 

UNITED MFG. dt DISTRIBUTING CO. 

536 Lake Shore Drive 
Chicago 
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A new 

EVEREADY 
«B» 

BATTERY 
t,,.. 

. N =.n= 

No. 767 

Made tut of thirty large cells ar- 
ranged in five rows of six celle 
each, gives 45 volts and is equipped 
with Fahnestock Spring Clips al- 
lowing the following voltages: 
16%, 18, 19%, 21, 22% and 45 volts. 
This is a remarkably high quality, 
long life battery. Dimensions: 
Length, 8g "; width, 6W "; height, 
354" over all. Weight 9 lbs. Price 
$5.50. 

Two important character- 
istics are necessary for a sat- 
isfactory "B" battery; first, 
the battery must be designed 
for long life; second, the 
operation must be noiseless. 
The Eveready "B" battery 
meets these exacting re- 
quirements. 

Eveready "A" radio batter- 
ies are carried in stock by 
the best radio dealers in 
three different types - 60, 
80, and 100 ampere hour ca- 
pacity. These Eveready "A" 
batteries have a larger capa- 
city and give longer service 
and require leu frequent re- 
charge than most other bat- 
teries of this type. 
Made on the Pacifie Coast by the world's 

largest battery mannfsetsrees. 

NATIONAL CARBON 
CO., INC. 

599 ut.btb St, us last fad St, 
Bau !resales*, OaL Les Angeles, Ost. 

Eliminate 
the Storage Batteries 
with 

66SUNECO" 

Direction: 
Insert tube in "Bunco" Adapt- 
er, then' insert Adapter in any 
socket. 
By use of the "Sunoco" Adapt- 
er, you have minimum induction 
effects, and minimum diaeleo- 
In c loss. No solder contacts to 

ADAPTER 

e "Sunoco" Adaptor enables 
you to use the famous Asriotron 
WD -11 dry cell vacuum tube in 
any radio set. Eliminating all 
necessity for storage batteries 
and the changing of wiring 

corrode. 

Saves Time Price $1.50 each Saves Money 
If your dealer cannot supply you, send money order or cash to Dept. R. 

Guaranteed by the N. Y. Tribune Institute. 

SUN EQUIPMENT COMPANY 
67 Exchange Place New York 

CITIZENS. 

r....,.. 
e.Y.i trw. a..rm.s 

'iodY 
Alwyn r4.i..rr wi t 

c...trr Amara, Swims t.wr. 
r,t,m.m s..r...aw tia.. 

r.i..Y tsrswa.s.s..a.ww.w. 
O. S. w w.Nt Ilse R44rs 

Weld r...11 sa.tmws 
pwit eM r..w r....r..le *maw 

tlti. HMitt tüteürtp 

RADIO 
SUPPLIES 

Mail Orders Promptly Filled 

WE PAY THE CHARGES 

If It Is 

RADIO 
We Can Supply It. 

U. C. BATTERY 
and ELECTRIC CO. 

2158 Univ. Ave. Berkeley, Calif. 

Tell them that you maw it in RADIO 

CITIZENS RADIO 
CALL BOOK 

FIFTY CENTS 
WHY PAY MORE 

Contains all changes of address, Re- 
assigned Calls, Cancelled Calls -right 
up to date of issue -way ahead of any 
other Call Book at any price. Com- 
plete up to date Canadian list. Buy 
one, look it over. if it isn't the beat 
you have ever seen, write us, money 
cheerfully refunded, at your dealer or 
direct from us. Postpaid. 

Citizens Radio Service 
Bureau 

416 S. Dearborn Street, Chicago 
Dealers, write for 

Guaranteed Sales Plan 

for Xmas 
Send a subscription to 
"RADIO" for one year. 
Nothing will be more appre- 
ciated. We will mail a beauti- 
ful Xmas eard to your friend, 
telling him of your gift. 

"RADIO" - San Francisco 
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TRADE ESC° MARK 

QUALITY ALWAYS HAS BEEN AND ALWAYS WILL 
BE, THE WORLD'S SAFEST INVESTMENT 

ESCO 
High Voltage Motor -Generators Stand Pre -eminent 

Used by leading educational institutions, U. S. Army and Navy 
academies, research laboratories, newspapers, department stores and 
broadcasting stations. 

Bulletin 237 lists over 200 combinations 
Special apparatus developed for special requirements 
Motors, Dynamotors, Generators, Motor -Generators 

ANNwINIDarmIstki 
Sold by PiPaal dealers etrerytrbere J Electric Specialty 

Company 
211 South Street 

STAMFORD, CONN., U.S.A. 

The Telmacop hone 
in Ever y Home 

The Telmacophone in 
r -t- _ t your home provides en- 

* tertainment and instruc- 
t,, ., tion for every member 

C4 
R ' of the family. No one has 
I to take turns or miss any 

part of the program. No 
. A I. need to change head - 

phones from one person 
. to the other. You are 

always assured a loud, 

N 

`'e clear tone. Everybody can hear 
o E erg t h i ng, dearly and distinctly. 

Th.' 'OP,' + produced by original Baldwin Type 
..,d -. Qected into the outer horn. There 

10 tîect. Finished in black and gold to 

( ', .:'t .. t l c d r i ;t ', t .i -fairly priced- unreservedly 
'fl:.r ORIGINAL $20.00 loud 

apcakci .uid _tail Lilt: BEST. With original 

ii °.CrarC Baldwin Type C. Unit. Price complete 
If your dealer hasn't the Telmacophone in Brock, send us 
his name and order direct from this ad enclosing á2O.00. 
Prompt shipment. Write for new free catalog. 

RADIO DIVISION 
TELEPHONE MAINTENANCE CO. 

20 S. Wells St. Dept. A Chicago, Illinois 

fifalty `Radio .exclusively 
JOBBERS! DEALERS! The de- 
mind for the Telmacophone is peat. 
Write for new cat.lo` and dùmunb 
on our complete line. Weise also dis- 
tributors for the better standard limes. 

Tell them that you saw It In RADIO 

RADIO BROADCASTING IN 
GREAT BRITAIN 

Contimeed from page al 
traffic. But the largest manufacturers 
of radio apparatus have co-operated with 
the British government officials in work- 
ing out plans for the proper control of 
broadcasting. 

"The broadcasting stations will be 
operated on strictly regulated wave- 
lengths and other set rules, which will 
be published for the guidance of radio 
receiver owners. Every radio set owner 
will be required to pay an annual tax, 
also, and there will doubtless be special 
restrictions applying in times of national 
emergency. 

"One thing that British manufac- 
turers have had to do that was not 
necessary in America, is to study out 
closely the cost of receiving sets. The 
average Britisher can afford to spend 
very much less than the American in 
purchasing apparatus of the nature of a 
luxury. But even with that drawback 
that British manufacturers see a great 
field ahead for radio." 

Mr. Fleming, in addition to repre- 
senting the Institute of Electrical En- 
gineers of England at the Niagara Falls 
convention, is making a survey of radio 
developments in America. His survey 
may have considerable bearing on the 
regulations drawn up for government 
control of broadcasting in England. 
His technical career is interesting. After 
receiving his training at the Finsbury 
Technical College, he spent the follow- 
ing year at the London Electric Supply 
Corporation at Deptford, and after a 
short period with Messrs. Elliott 
Brothers, Instrument Makers, he 
crossed the Atlantic and joined the 
Westinghouse Electric & Manufactur- 
ing Company at East Pittsburg. Two 
years later he went to Trafford Park, 
so that he now completes a period of 20 
years' service with the Metropolitan - 
Vickers Company. 

New 
Dubilier 
Variable 
Condenser 

free with one subscrip- 
tion to "RADIO" for 

18 months ($3.75). 

"RADIO" 
Pacific Bldg. San Francisco 
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BIG NEW STOCK OF RADIO SETS AND PARTS 
Grebe CR -5 $80.00 Grebe CR -9 ._....._..._._._....__.$130.00 Kennedy No. 220 .. ........... _....$125.00 
Grebe CR-8 $80.00 Kennedy No. 281 ................. _ $80.00 Kennedy, No. 110 $250.00 

WE ASSURE YOU OF THE MOST PROMPT SERVICE 
Our Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within four 
hours of its receipt After you tire of waiting days -or maybe weeks -for your supplies, try Warner Brothers' Radio Mail 
Order Service and you will use no other. Following are a few items that we have in stock: 

VARIABLE CONDENSERS 
.003 11 Plata. 
.Ó0O5 21 Plates Signal 

43 Plates Signal 
.0015 63 Plates 
.001 43 Plate Warner 
.0005 29 Plate Warner 

EVEREADY "B" BATTERIES 
No. 765, 22% Volta 
No. 766, 2234 Volts, tapped 
No. 774, 43 Volta, tapped 

REMLER APPARATUS 
810 Jr. Rheostats 
113 3 Amp. Rheostats 
880 Andiron Detector Panel 
331 Amp. Panel 
333 Amp. Panel 

66 Variable Grid Leak 
97 Grid Condenser 

SOCKETS 
150 GENERAL RADIO 
CROSLEY 
KELLOGG 
PARKIN 
HOPEWELL 

$8.00 
8.60 
5.00 
7.20 
4.00 
8.50 

$2.00 
3.00 
5.00 

$1.00 
1.75 
8.50 
0.00 
8.00 

.40 

.90 

$1.25 
.50 
.75 

1.00 
.60 

$7.50 

6.00 

AMPLIFYING TRANSFORMERS 
ATWATER $5.50 
UV -712 Radio Corporation 7.00 
231A GENERAL RADIO 5.00 
A2 ACME semi -mounted 5.00 
Thordarson 4.50 
BRYANT 6.00 

AND PLUGS 
$ .70 

FEDERAL 1422 Single Circuit Jack .85 
FEDERAL 1428 Double Circuit Jack. 1.00 
FEDERAL 1435 Automatic Filament 

Control Jack 1.00 
FEDERAL 1438 Automatic Filament 

Control Zack 1.20 
PACENT UNIVERSAL 1.25 

RHEOSTATS 
REMLER Jr. $1.00 
FADA -with new Knob .75 
GENERAL RADIO No. 214 7 ohm or 234 

Amp. 2 ohm 2.26 
DEFOREST, new type 1.20 
PARAGON 1.26 
MUB.DOCK 500 1.00 
KLOSNBR 1.60 
JENKINS 1.75 
FRAMINGHAM .75 
CUTLER HAMMER 1.00 

PRAAM NGHAAM VERNI88 1.26 
CUTLER HAMMER, VERNIER 1.50 

RADIO FREQ. TRANSFORMERS 
17V1714 $0.50 
Radio Service vice Co. 

6.00 
ACME 5.00 

STORAGE BATTERIES 
6 Volt 70 A. H. $16.00 
Philadelphia 6 V. 60 A. H. 10.00 

LOUD SPEAKERS 
RS Magnavox Radio Type $45.00 
R2 Magnavox 85.00 

VARIO- COUPLERS 
REMLER 503 Ca lo-Coupler $5.40 
REMLER 505 Coupler on Unit Panel.. 12.75 
OUR OWN TYPE 3.50 
ATWATER KENT 8.00 
ATWATER KENT on Panel 13.00 

PHONES 
Federal, 2200 Ohms $8.00 
Federal, 3200 Ohms 10.60 
Cory 6.00 
Western Electric, 2200 Ohms 10.00 
Dictograph, 3000 Ohms 12.00 
Manhattan, 2000 Ohms 0.00 

3000 Ohms 7.00 
Brandes, nituperior 8.00 
Lincoln, 3000 Ohms 7.00 
Frost, 2000 Ohms 0.00 
Pratt, 3000 Ohms 0.00 
Baldwin, Type o, E or P pr. 10.00 
Master Baldwin pr. 18.00 

VARIOMETERS 
R-'n.ER 505 Moulded Bakelite 
OUR OWN TYPE 
ATWATER KENT 

Now that you have read the list, get that order into the mails without delay. If there is something that you want and don't 
see it listed here, write us anyway and we will get it for you. Our two stores save still more time in getting your apparatus in a 
hurry. Enjoy the pleasure of real service for a change. Send us your orders. 

San Francisco. 
250 Market Street 

Phone Douglas 4632 
WARNER BROTHERS 

TWO BTORE$ 

Eventually you will buy 
better apparatus- 

WO AMERTRAN 
super - audio frequency 
amplifying transformer 

Price $7 

Ask your Elec- 
trical Dealer, 
or, sent carri- 
age charges 
collect. 

(Wt. 1 Ib.) 

WHEN 
a man interests himself in 

any hobby, such as photography, 
automobiles, or what not, he 

usually starts in by buying cheap, crude 
equipment. 

Immediately be begins to realize that he 
wants better equipment, more skillfully 
designed apparatus. 

It is the same with radio. Profit by your 
own experience in other matters and de- 
cide now that you will not be so handi- 
capped. 

The AmerTran has the greatest amplifi- 
cation (38.6 in one stage with Radiotrons) 
and is without distortion over the whole 
range of audio frequencies. 

*Send for leaflet No. 975. 

American Transformer Company 
Designers and builders of radio 
transformers for over 20 years. 

174 Emmet St. Newark, N. J. 

Oakland, Cal. 
22nd i Telegraph Ave. 
These Lakeside 6222 

Duck's Radio Catalog 
No. 16-256 Pages 

Continuously since 1909 Duck's Radio Catalogs have 
never been equalled for completeness and great wealth 
of radio data. 
Send 25e In coin, earefully prevent further distribution at 
wrap ed, for your espy f lids a less retainer. 
wonderful book, the moat OA" Over s0 pages of latest book - 
usual and complete eatalog ever cps (wiring diagrams) sal In- put between two covers. Not valuable and up-to-date data sent otherwise. It is not only 
a catalog, but a wonderful and information on radio, le- 
text book on radio. Enormous eluding important instructions 
east and tremendous demand for building antenna. 
Ow owns s.sefd.d seri.ss.i.r speaks for itself. For a oomprebenive de- 
scription of the design end radio thought back of our variometers, we invite 
your attention fn our ex- 
hauYhVb de criptioo in 
catnioq. In pr.:ltmca. of ^ , 
dcatim compact:less and 
h,rhtmos of weight. we 
have not seen any vvriu- 
nvter that we believe 
e.ar.paroe with nor. Th 
fon,:a, u n l i k e rnnr :y 
others, poaitive'y xii: not 
warp. No. Ai+i plate 
Vsric.mcter, with kr.ib 
Slid die. $7.25. No. A yG; 
grid rarinn:eter, with 
knr.h and cis;. 
A ofe. --If knob and 
tire not ùesir.d de,iaot 

Duck Products have stood the test of time. 
The largest line in America- -62 complete instru- 

ments- 58 parts 

Dealers 
We mont lire, responsible de (ers ive every city and town in the 
United States, both for the sale of our extensive line of radio 
apparatus and all other worth -while lines of radio goods, on 
all of which w. can quoi. attractive deuters- discounts. We can 
offer .v ou facilities and advantages that no ther rodio hearse 
eon afar. 

THE WILLIAM B. DUCK CO. 
248 -250 Superior St.: - Toledo, Ohio 

Tell them that you saw it in RADIO 



100 RADIO for DECEMBER, 1922 
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Make This A 
Radio Christmas 
Extend Christmas cheer through- 
out the coming months by top- 
ping the family gift list with a 
Fada Receiver- Amplifier. 

From the oldest to the youngest, 
every member of the household 
can easily operate and enjoy this 
master instrument, commanding 
as it does, entertainment from 
various broadcasting stations, 
bringing it, in true clearness of 
tone, to your own fireside. 

Although, a very simple instru- 
ment, the Fada receiver- ampli- 
fier, embodies those true refine- 
ments typical of all Fada equip- 
ments and parts. 

F. A. D. ANDREA 
1551 -F JEROME AVE., NEW YORK CITY 

Manufacturer of Fads rheo- 
stata tunera, awitchca, vario- 
couplers, sockets, detectors 
condensera, audio frequency 
amplifiers, etc. 

Write for the Fada Handbook 
nelc.ing 5e to cover postage, 
mentioning your radio dealer's 
name and address. It's plumb 
full of thing. about radio you 
ought to know. 

RECENT RADIO PATENTS 
Continued from page 38 

varying length. The control boards 5, 4 7 
and 8 are provided whereby an operator 
sitting in front of any of them is capable of 
plugging in a receiving instrument 12 in any 
combination of antennae so as to get the de- 
sired directional effect, as well as to select 
the proper antenna lengths for tuning. 

S. G. Frost, Pat. No. 1,424,294: August 
1, 1922. Signaling Unit for Wireless 
Telegraphy. 

A high frequency generator is operated by 
handle 10 through gearing 9, and may be 
used in case of emergency to transmit a pre- 
determined telegraphic signal. This is ef- 
fected by driving a segmented switch 17 by 
the same mechanism as that driving the 
armature 8 of the high frequency generator. 
The segmented switch 17 may at will be 
placed in series with the generator. 

L. DeForest, Pat. No. 1,424,805: Aug. 
8, 1922. Subterranean Signaling System. 

A scheme is described for sending and re- 
ceiving signals by currents conducted through 
the earth. For this purpose wires 20 and 21 
are extended to a distance considerably be- 
low the earth's surface, such as to the stratum 
8, where the conductivity of the earth is ma- 
terially different from that at the surface. 
Tuning is resorted to, by the aid of coils 22, 
23 in series with the circuit, which also in- 
cludes a generator 9. It is stated that fre- 
quencies between S00 and 25,000 may be 
profitably employed, and that due to the 
absence of atmospheric disturbances, signals 
may be sent farther with the same energy 
than in ordinary radio signaling. At the 
receiving station, a system of wires similar 
to that shown is employed, and a detector is 
substituted for the generator 9. 

P. I. Wold, Pat. No. 1,424,866: Aug. 
8, 1922. Method and Means for Relaying 
Modulated Carrier Waves. 

A system is described for relaying signals 
transmitted from station X through relay 
station Y to a distant station Z, of modu- 
lated carrier waves. In order that there be 
as little interference between the receiving 
end 8 and the sending end 17 of the relay 
station, the carrier waves transmitted at 17 
have a frequency substantially different from 
that received at 8. To obtain this result 
without the aid of a separate source at sta- 
tion Y, use is made of the property of modu- 
lator thermionic tubes to produce carrier fre- 
quencies depending upon the tuning of the 
modulator circuits. Thus at station Y the 
modulator 5 produces frequencies equal to 
p + a, p, and p-a, where p is the carrier 
frequency, and a the audible modulation 
frequency. By the aid of filter F one of the 
frequencies p + a or p - a is suppressed. 
At station Y the amplifier A is used to trans- 
mit the waves to a modulator 11, so tuned 
that it will produce a carrier frequency 
2p. Finally amplifiers A at 15 are arranged 
to amplify this new frequency, and the signal 
is transmitted in this condition from 17, and 
is detected at station Z in any appropriate 
manner. 

J. H. Hammond, Jr., PatNo. 1, 425,523: 
August 15, 1922. Transmission System 
for Radiant Energy. 

The transmitting antenna 10 -11 -12 may be 
rendered active from any one of a plurality 
of stations 60, 61 or 62, and the arrangement 
is such that if any one station is transmit- 
ting, this may be determined from any one 
of the stations. The coil 40 controls the 
switch that closes the circuit for transmitting 
alterator 19, and the circuit for this coil is 
controlled by any one of the switches 80, 81 
or 82 located at the control stations. All of 
the stations are linked by telephones through 
inductive circuit 46, 47, 48, so that conversa- 

Continred on page ros 

Tell them that you saw it in RADIO 

The Latest and Most Essential 
Part of an Efficient Tube Set 

t .:. 

Variable Grid Leak and 
Micon Condenser 

(Combined) 
Obtainable in an unbroken range from 
zero to 5 megohma - all intermediate 
points. Fixed capacity- .00095 M. F. 
Will improve your set wonderfully by 
Clarifying Signals 

Lowering Filament Current 
Increasing Battery Lije 

Eliminating Hissing 

Price only $1 
At your dealer - otherwise and pur 
chase price and you will be supplied 

without further charge, 

Chas. Freshman Co., Inc. 
97 Beekman Street, New York City 

Some of Mean and Antenella 

i h 

KNOTT Super -vernier Condenser 
(Tracta anrk taegtawradl 

Atop, 
frg, 

Showing how you sonnet{ to your condom., 

Tuna your 000demer to the whistle sad Ming in the 
message with thin Micro. 

It will stretch the critical adjustment on your condenser 
to two inches of adjustment. 

Buy it of yorr dealer or send DQmi complete with conning m 
return 

and 

Ask about Knott Sore Ground Knott Radio Name Pats, 
Patent Dial, Rheostat. Quodcoil, Cinema, Mimasqet- 

Jobbsa writs for our proposition, it wiL mimed yea. 

E. R. [nun useien Ceaes.y, I Elegy Bt, Mew ET, Maas. 

A New Perfected Crystal 
Every STAND 

`` A1 RD CRY :AL 
Radio Woven beg 
fore and after 
monntfag. W 
gaerentee 

sal we 
Jobbers and *eat- 
en be eonvinend, 

send for tree sample of the STANDARD 
SPECIAL CRYSTAL, gold momted and 
unmounted. 
AU orders shipped the same lag roosts**. 

STANDARD CRYSTAL 00. 
274 Halsey St. Newark, N. Z. 
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RTS and RT-6 
Have taken the "Freak" out of 

RADIO FREQUENCY 
The RT -1 Frequency Transformer cover- 
ing a range of 175 to 500 meten, built by 
the Radio Service Laboratories, bas long 
been recognized as the best transformer of 
its kind on the market. It is with pardon- 
able pride that we announce to the trade 
as well as radio enthusiasts that our en- 
gineers, ever striving to anticipate the public 
demand, have just completed two new types 
of radio-frequency transformers that are 
far ahead of anything on the market today. 
Realizing that it is impossible to obtain 
maximum efficiency for both the amateur, 
who builds his own set and is only interested 
in CW work; and for the man who pur- 
chases his set and is only interested in the 
broadcast reports and entertainments, we 
have perfected a transformer for each class. 
We have more than doubled the amplifica- 
tion by cutting the range in half. This not 
only means a wonderful step forward in 
results obtained but also eliminates to 
great degree the critical features which have 
heretofore retarded the developments of 
radio frequency amplification. 
The beginner need fear no difficulty in 
operating these transformers in cascade 
successfully with a large gain on each stage 
-without the advice of a consulting en- 
gineer to guide his efforts. 

AS A RESULT WE NOW OFFER 
TYPE RT -5 a transformer of high radio 

frequency amplification specially selected 
for the first stage for the amateur range 
only, 150 to 300 meters. RT -5A is a 
transformer that is interchangeable for 
the second and third stages. 

TYPE RT -6 a special transformer of 
equally high radio frequency amplifica- 
tion for the first stage, for the broadcast 
range only. 300 to 600 meters. RT -6A 
is a transformer that is interchangeable 
for the second and third stages. 

These new types are put through the famous 
triple test and are still the only completely 
shielded iron core radio frequency trans- 
formed on the market. These new types 
have literally taken the "Freak" out of 
Radio Frequency and give 

"Louder Signals with less noise 
Greater Range with same equipment" 

RADIO SERVICE LABORATORIES 
Transformers by actual test are superior 
to any domestic or foreign make in the 
market For sale at reliable electrical shops 
or stores where Radio supplies are sold. 

ALL TYPES RETAIL AT he EACH 
Send for your complimentary copy of booklet 

on Radio Frequency with schematic diagrams. 

Rasla Sales Corporation 
National Distributors 

Dept. C, 10 East 43d St., N. Y. City 
Western Sales Agents 

Dosch & Company 
655 Turk Street, San Francisco, Calif. 
Western Radio Distributing Co. 

1114 L. C. Smith Building, Seattle, Washington. 

. 

\\\\\ 
lai , 

' 

` 

how to stop 
n.ois es when y ou 

touch dii1 $ 
Have you ever found, after tuning in a distant broadcasting station, 

that when you removed your hand from the dial there is a growling noise 
which makes it impossible to hear anything else) 

This Is usually caused by two things -too much current through your 
tube filament and dials made from resinous and other compounds which, 
being comparatively poor insulators, cause body capacity to make proper 
tuning an impossibility. 

If you are positive that the proper amount of current is flowing through 
your filament and these distracting noises still persist, they can be overcome 
only be removing the dials at present on your set and replacing them with 
dials made of RADION. 

Tests have proved time and main that RADION is without question the 
supreme insulating material for Wireless use. 

Secure a RADION dial from your desist today. Take it home and 
place it on your set and you'll notice the difference immediately. Also 
have your dealer show you RADION MAHOGANITE panel -the most 
beautiful panel made-easy to saw and drill. It is also wary and chip 

proof. 
If your dealer can't supply you write us direct giving us his name 

and well see that your requirements are immediately taken care of. 

American Hard Rubber Co. 
11 Mercer Street New York 

U.S.A. Aviation Type 194-W 
WESTERN ELECTRIC PHONIES 

Each Phone Cap is covered 
with large soft rubber ear 
cushions, and an aviation 
leather helmet goes with 
each set 

CHICAGO SALVAGE STOUR STORE 
509 8. State it., Chicago, Ill. 

.95 

A POSTAL CARD 
Will Bring Our, Latest 

RADIO FOLDER 

THORDARSON ELECTRIC MFG. CO. 
500 W. Huron St CHICAGO 

6th District 
Amateur Calls 
will be published every 

week in 
"BROADCAST PROGRAM" 

A new 32-page weekly. 
Price 5c per copy -51.00 

for 26 issues. 
Send for free sample copy 

"RADIO," Pacific 
Bldg., S. F., Cal. 

Be Sure and Read the Radioads on Page 111 
Tell them that you saw it in RADIO 
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Quality Design 
-I-Workmanship 

Materials 

= RELIABILITY 

RADIo-A) 
; 

fCf1ARG`f,.,` 

This unit is the product of a firm of 
pioneers in the battery charging 
field. Our commercial apparatus is 
used in thousands of the best 
equipped battery service stations in 
the country. 

Materials and workmanship are the 
finest available. 

Radio "A" is built, not assembled. 

Simple to use -Just plug in at any 
110 v. A. C. lamp socket- attach 
clips to battery-turn on current 
and you have your own charging 
plant. 

Only one moving part, which will 
last for several thousand hours. 

The only Recharger with a one piece 

Removable Vibrator, can be replaced 
by a child. 

Think of the convenience of not 
having to carry your battery to the 
Service Station this winter. 

The Battery will always be full of 

Pep. 

IADIOA 

A compact portable Recharging unit 
that will fully charge a 100 AH 
battery overnight for 5 to 10 cents. 

A useful and lasting Xmas Gift. 
Lasts a lifetime. 

King Electric 
Manufacturing Co., inc. 

1681 Fillmore Ave., 
Buffalo, N. Y. 

Continued from page roc 

tion may take place between them. Further, 
when the transmitting circuit for the antenna 
is active, a buzzer 88 in a box 85 is also 
active, and may be heard in any of the 
phones 73, 74 and 75. In this way each 
operator may know whether radiation is 
going on. There is also a metronome 86 in 
the box 85, the beats of which may be used 
as a guide by the operators for the lengths 
of their dots and dashes. 

R. A. Weagant, Pat. No. 1,425,154: 
August 8, 1922. Apparatus for Receiv- 
ing Radiosignals. 

It is stated that atmospheric disturbances 
which are so objectionable in receiving, act 
as if they were propagated downward in a 
vertical direction. Therefore to eliminate 
these disturbances, a grounded screen 5 may 
be used, consisting of a series of parallel 
conductors, under which the collector 10 may 
be situated. Electromagnetic signaling waves 
are but slightly hampered by the screen 5, 
since they travel mainly in horizontal di- 
rection. 

E. A. Sperry, Pat. No. 1,426,337: Aug. 
15, 1922. Signaling Apparatus for De- 
tecting Submarines. 

A device is described that is actuated to 
transmit a code signal by radio upon the en- 
tangling of a submarine in net. All of the 
operative parts are associated with a sub- 
merged buoy 1 adapted to be released and to 
rise when the net is pulled away by the 
submarine, and rises to the surface. Within 
the buoy are a radio transmitting set 16 and 
a battery 15, the set 16 including a motor 
driven code wheel. The buoy carries an 
antenna system 8, 9, and as switching device 
84 is used for causing the transmitting system 
to operate when the buoy rises. The entire 
buoy interior is carefully shut off against 
moisture, and to absorb any that may come 
in, a mass of calcium hydroxide is located 
in the bottom. 

F. N. Waterman, Pat. No. 1,426,132: 
Aug. 15, 1922. Electrical Measuring In- 
strument. 

A measuring scheme is described for the 
direct measurement of the decrement of 
damped waves in any circuit. For this pur- 
pose the measuring circuit shown is loosely 
coupled by the aid of coil 1 to the circuit to 
be measured, and the decrement of this 
measuring circuit is made as low as possible 
in order to reduce the error due to this fac- 
tor. Use is made of the formula d, + d.= 
C, + Cr given by Bjerknes, where 
C, +G. 

d,= decrement of circuit under test per 
cycle, 

d,= decrement of instrument circuit per 
cycle, 

Cr-=capacity of instrument circuit at re- 
sonance, 

C.= capacity of instrument circuit off re- 
sonance, with longer wavelength than 
at resonance, and 

C,= capacity of instrument circuit off re- 
sonance with shorter wavelength. 

It is seen that if in this formula Cr and C. 
are maintained constant, for every value of 
C, there corresponds but one value for d, + 
d.. The measuring circuit is arranged so 
that a change in a capacity will cause a 
direct change in reading for d, + ds 

J. H. Hammond, Jr., Pat No. 1,425,522: 
August 15, 1922. System for Sound 
Transmission. 

A receiving antenna 110 is arranged to 
cause the selective actuation of sound trans- 
mitting diaphragms 10, 11, 12. Each of 
these diaphragms is arranged to vibrate at 
its own selected frequency by the use of ap- 
propriately driven interrupters 45, 46 and 47. 
The control of these diaphragms is effected 

Continued on pane roe 
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CHELSEA 
CONDENSERS 

No. 1 

PRICES: 
No. 1 Table .001 $5.00 
No. 2 Table .0005 4.50 
No. 3 ..... .001 
No. 3a Panel without dial.. 
No. 4 Panel .0005 
No. 4a Panel without dial.. 
No. 5 Panel .00025 
No. 5a Panel without dial.. 
No. 6 Panel 
No. 6a Panel without dial.. 
No. 7 Panel with vernier.... 
No. 8 Table with vernier.... 

4.75 
4.35 
4.25 
3.85 
3.75 
3.35 
2.90 
2.50 
6.50 
6.75 

Genuine Bakelite 
Construction 

The best and most complete 
line of condensers in 

existence. 
Write for our catalog No. 7 

Chelsea Radio Co. 
152 Fifth Street 

CHELSEA, MASS. 

ó. 
lr TE 
CRYSTAL l y RECTIFIER 

MULTIPOlT1T 
'JCrI.t i'.!nding l 

ASynthetic CRYSTAL DETECTOR 
Sensitive Over Its Entire Surface 

EUminates All Detector Troubles. 
50,1. . Increase in Clearness and Volume. 
Endorsed by Radio Experts aid Prows. 
Sold in Seal Packages Only. 
Seta New Standard of Efficiency. 

Price Postpaid. Mounted 
Sensitiveness Guaranteed 

Dealers and Distributors Quoted 
Attractive Discounts 

Rif SONITE PRODUCTS CORPORATION 
Dept. "R ", 15 Park Row. N. Y. 

RADIOADS ON PAGE I I I 
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VERNIER Rheostat 
Model 200 

Model 100 
The ORIGINAL 

VERNIER Rheostat 
$1.50 

DEALERS 
No instruments on the 

market surpass the Klos- 
wer in neatness of design 
or quality of material and 
workmanship. Show your 
customer a Klosner and 
any other kind -he selects 
the Klosner regardless of 
any difference in price. 
Order through your job- 
ber. 

The AMPLITROL 

No Panel can be up- to-date 
without these two 

Only a rheostat with a ver- 
nier can make your set 

more sensitive. 
It is impossible to tune out inter- 

ference without perfect adjustment of 
your detector tube. No ordinary rheo- 
stat can give you the fine adjustment 
necessary. 

The Klosner VERNIER Rheo- 
stat has a micrometer adjustment that 
permits getting EXACTLY on the 
very spot for perfect reception. 

The Klosner operates both course 
and fine adjustments with ONE knob -a feature protected by broad patent 
claims. Wire-wound like all true elec- 
trical instruments. 

And it has a graduated DIAL to 
show just where it is set. No guess - 
ing. 

Condensite, phosphor bronze con- 
tacts, white graduations on black 
dial, *1.80. 

Does away with plugs and 
jacks -makes tubes last 

many times longer. 'I 

Now, for the first time, you can 
have complete control and adjustment 
of each amplifier tube merely by turn- 
ing a simple knob. Do away with all 
jacks, plugs, rheostats and switches. 
The Amplitrol knob switches on the 
plate circuit and adjusts the filament 
circuit at the same time. You turn 
on any stage of amplification at will. 

Lengthens the life of the tube from 
one -third to one -half, as it absolutely 
prevents suddenly throwing a heavy 
current onto the delicate filament. 
With the Amplitrol, the current is 
turned on GRADUALLY. 

Genuine condensite, white gradua- 
tions on a black dial, phosphor bronze 
contacts. Highest grade. Complete 
with wiring instructions, *4.00. 

If your dealer cannot supply you, don't make the mistake of accepting 
something "just as good." We will take care of your order direct. 

KLOSNER IMPROVED APPARATUS CO. 
Originators and Sole Manufacturers 

2024 Boston Road, New York City 

KLOSNER 
Tell them that you saw It In RADIO 
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Hit it anywhere! 

MAGNLTIT f 

RADIO HEAD BETS 
9080 ohms $4.25 postpaid 

Satisfaction guaranteed on all our products or money refunded. Enclose money 
order or bank draft; currency by registered mail only. Write for catalogue 

on our complete line of radio equipment. 

GIBBONS -DUSTIN RADIO MFG. CO. 
518 W. 9th St. Department "S" Los Angeles, C 

RADIO BRINGS IT. 
MAGNETITE MAGNIFIES IT. 
"G -D" HEADPHONES TELL IT. 

"MAGNETITE RADIO CRYSTAL" 
It Magnifies - Replace this new marvelous 
crystal for your old one and hear broadcasting 
louder and clearer. The most sensitive min- 
eral on the world market. Unaffected by hat:- 

VI dling or moisture and will render efficient serv- 
ice indefinitely. Price per crystal. 50e, post- 
paid any part of the U. S. Dealers, write for 
our proposition. 

ALL 

SENSITIVE 
GALENA 

1.:.1(.11 , Cryst.0. a16ueetcd. . 95e 
G: L.":. Ciy t'il puurunird .25e 

IMMEDIATE DELIVERY 
Menefeeterers, Jobbers, Dteurs, 

Write ter quantity prices 

GALENA CRYSTAL MFG. CO. 
2895 Fulton St. Brooklyn, N. Y. 

Atlantic Jr. Crystal Set 
Very good Christmas Merchandise " 

List Price $18.00 
With double phones and Antenna Equipment. 

Attractive Discounts. 

Atlantic Instrument Co., Inc. 
19 -21 Park Row New York City 

RADIO MAILING LISTS 
0270 Retail Radio Dale, by stab per M. $7.60 
1084 Radio pa list 10.00 
1260 Radio Supply Jobbers per list 12.50 

Radio Matson 
Radio 

lid 4.00 
000 Radio Mfrs. & Manaza of 

Station per M. 7.50 
OOm..ot ed M% correct. Send remittance for what you 

TRADE CIRCULAR ADDRESSING CO. 
114 W. ADAMS ST., CHICAGO, ILL. 

TO RADIO DEALERS 
State Territories NOW open. Aggressive 
Dealers can mike good profit Belling Guaran- 

teed Radio parts. Write for Complete 
Information 

Ray -Di-Co. Organization, Inc. 
1915 Leland Ave, Ohfcago 

Every Week 
"BROADCAST PROGRAM" 

Write for free copy 
"RADIO," Pacific Bldg., S. F. 

THE LITTLE GIANT 
RECEIVER 

The Metropolitan Radio Corporation of 
Newark, N. J., is marketing a crystal receiv- 
ing set of unusual attractiveness -the 'Little 
Giant." It is housed in a walnut cabinet 
with bakelite panel. Tuning is easily ac- 
complished by merely pulling out a rod until 
the signals are clear and sharp. All con- 
nections are soldered and, through special 
construction, the crystal detector maintains its 
adjustment almost indefinitely. The set is 
equipped with a pair of Metropolitan phones. 

P. O. NAMES ITS RADIO 
STATIONS 

The Post Office Department hu announced 
for the information of radio users the call 
letters of all radio stations used for air mail, 
post office business and broadcasting. The 
stations and their letters are as follows: 
Washington, WWX; Hazelhurst, WWI"; 
Bellefonte, WWQ; Cleveland, NRH; Chi- 
cago, NAJ; Iowa City, KIOTS; Bryan, O., 
KDEL; Omaha, KDEF; North Platte, 
KDHM; Cheyenne, KDEG; Rock Springs, 
KDHN; Salt Lake City, KDEH; Elko, 
KDEJ; Reno, KDEK; San Francisco, NPG. 
Market and weather reports are broadcasted 
by the Post Office stations and can be re- 
ceived by amateurs. 

r: 0'11' ̀ ''Fÿ. 
. ?1.j . es 

iF 

(Mention Bise) 

Dubilier 
Micadon 
Type 601 

Free with 

one subscription 

to "RADIO" 

"RADIO" 
Pacific Bldg. San Francisco 

Tell them that you saw it in RADIO 

Continued from page rot 
by the aid of electromagnetic switches 60, 61 
and 62, so that the group frequency of waves 
received by the antenna 110 determines which 
of these switches will be energized. To se- 
cure this result the circuits for the mercury 
vapor relays 70, 71 and 72 are tuned respec- 
tively to the different group frequencies. 

R. A. Weagant, Pat. No. 1,426,133: 
August 15, 1922. Apparatus for Static 
Interference. 

Use is made of the fact that static inter- 
ference waves appear to travel in a vertical 
direction, while signal waves appear to 
travel mainly in a horizontal direction. Thus 
loops 1 are behind one another by an appre- 
ciable distance so that signal waves do not 
act on them simultaneously, but static dis- 
turbances do. These loops are connected 
opposite to each other, and therefore the in- 
terferences are annulled. A detector 10 of 
any suitable type may be coupled to an in- 
ductance coil 7 in either or both loop circuits. 

G. M. Wright, Pat. No. 1,426,137: Aug. 
15, 1922. Radiogoniometer. 

In one type of radiogoniometer, use is 
made of two collector circuits at right angles 
to each other, and each connected in series 
to a stationary coil such as A, B. Within 
these two coils a coupled search coil is ro- 
tatable, the position of which is adjusted to 
give a maximum or minimum effect. The 
present improvement resides . in making the 
search coil in two parts, C and D, at an acute 
angle with respect to each other and in 
series. Due to this arrangement errors 
arising from variations in coupling between 
the search coil and coils A and B. as the 
search coil is rotated, is minimized. 

R. A. Heising, Pat. No. 1,426,733: 
August 22, 1922. Method and Means for 
Preventing Amplifiers from Oscillating. 

When one or more thermionic amplifiers 
A and A' are used between a source 1 and a 
load circuit such as 4,, L., there is a tendency 
for the tube to oscillate, due to capacitive 
coupling between the various electrodes of 
the amplifiers. It has been found possible to 
overcome this tendency by causing the output 
circuit to have a comparatively high induc- 
tance, as by the insertion of a coil L. therein. 

W. Wilson, Pat. No. 1,426,801: Aug. 
22,1922. Repeater for Undulatory Cur- 
rents. 

A luminous discharge repeating device is 
described in which there are four electrodes; 
a heated filamentary cathode 4, a perforated 
auxiliary electrode 6, an anode 5, and a con- 
trol electrode 8 of disc shape, placed very 
near to the cathode 4. By heating filament I 
and impressing an undulatory e.m.f. upon 
control electrode 8, a luminous, varying dis- 
charge is produced between electrodes 6 and 
anode 5. By making electrode 6 in the form 
of a wall between cathode and anode, and 
by providing the control electrode 8, de- 
leterious luminous discharge between cathode 
4 and the auxiliary anode 6 is prevented. 

E. F. W. Alexanderson, Pat No. 
1,426,944: August 22, 1922. Radiosig- 
naling System. 

A multiplex transmitting system is de- 
scribed, in which a plurality of audio fre- 
quency sine waves may be simultaneously 
superimposed upon a radio frequency wave 
transmitted from antenna 1. Thus a "mag- 
netic amplifier" 8 is shunted across the coup- 
ling coil 7 of a transformer 3 which trans- 
mits energy to the antenna 1. By varying 
the magnetic field in the amplifier legs 9 and 
10 at any frequency, corresponding vario- 
tions are obtained in the amplitudes of the 
transmitted radio waves. To produce these 
variations at audio frequency, alternators 19, 
20 and 21 are provided, controlled by sig- 
naling keys 28, 29 and 30. When any of 
these keys are depressed, audio frequency 

Continued on page rod 
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_moi Let Radio 

Radiate Your Home 
AMATEURS: Buy direct from 
DiotrItfqtiira We b 1; you at 
whul.ale prtcee Send ils your 

ra:úl orders. 

$5.J0 
4.a5 

Rveaclt l`hn(s. 
Tun:y i'honr. 
l'6onlnrnnn 'l'rnnH 
It .1 d i a Frcqn^:cp 

. 

!a..r,.cL.r . . 

.\,al.!¿r!,.r 'tnlax. Jn ;).50 
\ . -ni.r H:na'a :.I l.io. 95 
laul ,c F:nub . .. 

brruóHble . . . I .10 .30 
C:'-:i'çwr ,r.cinan,; g:<ni.cir 

.-:I.aiS (.i an 1f:;u.F! 

Perfection RadioCorp 
of America 

149 West 23d Street 
NEW YORK. N. Y. 

PRMCO 
Control Units 
Insure Beat Results 

Scientifically correct Detector 
and Amplifier Units that are inex- 
pensive, but that insure results 
equal to larger and far more ex- 
pensive sets. Compact, attractive, 
easy to put into circuit. Correct 
capacity for latest type reception 
tubes. 
PRMCO AMPLIFIER Units 

give maximum amplifica- 
tion without distortion - 
Price $15.00 

PRMCO DETECTOR 
UNITS $9.00 

-Special Prices to Dealers 
and Jobbers 

-Send for Descriptive Bulletins 

Ports Radio Mfg. Co. 
Distributed by QST Radio Shop, 

Fresno, Cal. 
3305 Belmont Ave., Fresno, Cal. 

3000 OHM SETS $3.98 
PLUS 20 CMS. POSTAGE AND PACKING 
Satisfaction Guaranteed or Money Back 

we mail phones the day your order arrives 
Every pair tested, matched, and guaranteed u 
sensitive ao $5 to $10 Seta. Circular Free. 

Tower Mfg. Company 
108 STATION ST., BROOKLINB, MASS. 

105 

The 
Most 
Sensitive Receiving Set 

on the Market! 

- - Price 

_ . _.,.. . 

110 
without 

tub.. 

Embodying NEW inventions -affording higher RADIO FREQUENCY 
amplification -and wider sensitive tuning range -than heretofore obtainable. 

This remarkable 3 -STAGE RADIO FREQUENCY AMPLIFIER- DETEC- 
TOR SET is now perfected and ready for distribution. 

TYPE /A D2 
R -F AMPLIFIER- DETECTOR 

RECEIVER 
With Clear, Crisp and Perfect Tone Reproduction, the AD2 Receiver will 

readily bring in the broadcasted programs hundreds of miles on 1 ft. indoor 
coil aerial -Easily receives signals which are totally inaudible os the usual 
regenerative type receivers - 

For long distance reception the AD2 Receiver, loose -coupled to an outdoor 
aerial, has yet to be equalled. An attractive and entirely reliable instrument - 
simple to operate -the result of over S years' continuous experiment and de- 
velopment by our engineers. 

Dealers' Correspondence Invited - Descriptive Booklet on Request 

WARE RADIO CORP'N 
160 - 162 Duane St. NEW YORK CITY 

M Most Complete D E N V E R Radio Stock in 
OlspppEaatham Bewiving 
Grebe Receiving 
Kennedy Receiving' 
Murdoc Equipment 

Jewell Meten 
Acme Transformen 
ESCO Motor Generators 
Eby Binding Poste 

Send 15e for our "Radio Gn ide " -Refund on first order of $5 or over 

Operating KLZ and 9ZAF 

REYNOLDS RADIO CO., Inc. DENVER 
1524 Gleam Street ooLOLê.Do 

See Classified RADIOADS on Page 111 
Tell them that you saw it le RADIO 
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rr 

1 

---!-- I I , - .. ^'"^^-, 

WATER KENT 
RADIO RECEIVING SET 

i 

HE two instruments shown above comprise an 
1 excellent and complete receiving set. The Coupled 

Circuit Tuner and Detector Amplifier on the mahogany 
board present a beautiful appearance. Complete outfit 
as above, unwired, $32.00 

ATWATER KEN1 MANUFACTURING COMPANY 
4947 STFN-Tt1ri1 AVF. R.niin Defx- rim .,1r1F1PRIA, PA. 

PRICES SMASHED 
Each sale has created new friends with the result that we are now able to announce drastic cuts in 

our quality lines. Send card for full list or order from the following sample savings 
Parts for Regenerative 'Vacuum Tube Receiver 

1 )IIr 
1pprexi,nate range 1000 mile,' pace ()there 

Panel of Lnkelite 7 in. A 12 iii. a 
reedy drilled $1.8 5 f2.40 

( abient of Bply wood to It above 1.50 - 50 
11. I,wit.h points with nut at it ea. .18 49 
( kw 'tell ntol.e with nut at IC ea .04 

. tl.r, eineh (hale at 35e ear+ .70 1.40 
1 v:!rIo coupler with 7 multiple and 

7 ,il:gle tap% 2.25 4.01) 
bind rnl: poste. nlckleditat.d. at 

.,r each 24 .4e 
levers at 2 5 c sash. 50 9.1 

t;ler:.er.t rhioslot, h1,4e.,1 qea ":it+ .5S 1.U, 
¡ la, vnr:al:!e rondrnr:,r l.t+:. .30 

I >tck...t e( IcgII quality .4:, Ar 
I n I LeIrk,L to allow 

., h. 111en, :, III 
I And one grid rond.alecr at 

.I: 

12 fret IIIgheet grade spaghetti tub- 
ing at 4c 48 .84 

.r: (t tinned sop,er connecting wire Ju .45 
I 'oil of drawit:go giving, wiring 

d+ta`.is 

Frnsl Yhem:. :1111g! u!n:a 
heltRKN . 24'ii: ',net. 
t'ra,Ii:f(,rt:1lt' .,:,(le fl'1`11r1'. 

1j¿hrv era.", _ riJ 4.50 
Van., eter. h:lydmue,l .tutu:e, 

Nr11:1,,.1 ar:d a.sr:;Ih!cd 
ni ..::,:. 4:01..:I 

a 1:, . , .u.:. dnl!rd 
. :: 1r:il:n -1,r., p;rk. 

. .nt 1:! . 11, . ,!r et.l. 
,n.'I:. ,I , 1.i,n,. wn-e.. 1.::d 

f.1: 
V.,,, . .,. . rc:1 und 

19 .25 

$11.32 $20.02 
.1fe.95 t:i.(,ti 

7,, 12 00 

400 

1î.r5 
All .::u(I. prcpa:d and neut. subject to return ter rebate or erchi t :gf'. You steeply mast lie pl. :ailed. 

You'll tell your* friends. 

RADIO PARTS MANUFACTURING COMPANY 
ii Park Place Detroit. Michigan 

KING Rheo- Socket 
ANOTHER RADIO SURPRISE 

Price $3, f. o. b. New York City 

(:,: 1:.rt. lnrrard r er :r1 S .1tr.. . . .. e 
.. . 

I.., w:n: .. . u,n: r, 
.. . . heat ( h . f . re -11 ,s.., 

- up to -dato set.. 
,\ e.1,11 'trade artvle u. lìc,l }'..,r:. -,. . 

F': ,rtr,r_x-et:re I;-...r:.. e::,t n l.- 
.1: c.:c Wire. 

FOR AASE OR PA Xri4 17,iII^:' 11;G 

KING AM-PIA-TONE 
C1..:rch Stre-t 

Nl(r!, if the Fam:+a P.I.'... :5ti1 1- .I T r+1:}; 
1..' ,rrs wire u, wett., f ,.th.;:: 

MAGNET WIRE 
!.1 I 

1,1. h 

A FEW P(1PI LAR RADIO IIE\1S 

DAVID RADIO SUPPLY Co. 
Y 1). Ixit 5!16 Kecdhs i alii. 

Teil them that you saw it in RADIO 

MANUFACTURERS¿JOBBERS 

e 
RADIO RED BOOK 

CIRC[TIATiON 25,000 

io trade 
'rectory. 

120 PAGES'-- rrucï $Iwo 

suri /e for raies 

RADIO RED BOOK 
PUBLISHING CO. 
406 west3IsL,.vfw MRS ury 

ERLA PLUGS 
Given free with one sub - 

scription to "RADIO." 
Mailing charges, 12c. 

"RADIO" 
Par-. Bldg., San Francisco, Cal. 
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The Audiophone Loud Speaker Method of Receiving 
Makes You Forget It Is Radio Phone 

So Like the Original Voice and 
Orchestral Instruments 

the tone is big in volume, rich, round and free from mechanical distortion. 
The result of over six years' work on "Sound Reproduction" in the labora- 
tories of The Bristol Company, a world known engineering firm, the Audio- 

AUDIOPHO77 IL phone is not a temporary piece of equipment, but a permanent contribution 
Horn 16- tnaìsa Dia. to the Radio Field. Pries $40.00 

NO AUXILIARY BATTERIES are required for magnetizing. 

AIIDIOP11O73 Js About one watt is necessary to give the Audiophone full volume. 

Horn 11 inches Esa. Most amplifiers are two stage and designed to give good response in head Pries 1199.60 
phones, but there is not sufficient power to operate loud speaker, except for 
small audiences. For this reason it is desirable to provide another stage of 
power amplification, and Bristol's One Stage Power Amplifier is available 
which will give volume enough to be easily beard in a room seating SOO 

persons and over, when added to one or two stage amplifier. 

Our representatives are located in all para of the country. We can come 
to you with demonstration. Shall we send bulletins? 

The Bristol Company 
0117 STAGE POUR 

Pries $515.00 WATERBURY :: :: :: CONNECTICUT 

MAKE THIS A RADIO CHRISTMAS 

It's a Long 
Long Way 

To Some of the Broadcasting Stations 

You Can Pick Up -With a 

4-1 16-1 reN. 0, TIC . 

DX Type No. 58 R. F. Receiver 

DX TYPE No. 58 R. F. RECEIVER 
An Instrument of Great Selectivity and Exceptional Long Range 

IF YOU DON'T LIKE THE PROGRAM YOU ARE LISTENING TO- 
YOU MAY FIND ANOTHER MORE SUITED TO YOUR TASTE 

Bulletin No. 119-W describes Radio Frequency Apparatus in detail -Copy mailed on request 

feberîi{ ZeYepbarYe anb Tetegrapli Company 
i-...-;l .1 . , ..,-., ..i,i F, il'.:l.. 

BUFFALO, N. Y. 
SV r ,ar:u. ., f7t!!.. Tf u îc., S.ui 1.1-4,1":-.,i) C'aI 

Tell them that you saw It in RADIO 
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BUY THE BEST 
Thordarson Condensers and Amplifiers 

Our Latest Product 
The best, most flexible and 

most complete variable condenser 
on the market today at any price. 

Some of its features are: 
Movable and stationary plates 

completely shielded. 
Stationary plates spaced accu- 

rately by special punched shell. 
Movable plates secured by an 

ingeniously assembled comb sep- 
arator brushing against the bear- 
ing. 

Single bearing fastened direct- 
ly to the shielding base plate with- 
out any dialectric. 

Assembled by machine. 
Lowest possible zero capacity 

and dialectric loss. 
A Vernier can be added by 

anyone at any time at a very 
small cost. 
13 plate .00025 M.F. $2.00 
with vernier, knob & dial 3.50 
25 plate .0005 M.F. 2.50 
with vernier, knob & dial 4.00 
43 plate .001 M.F. 3.00 
with vernier, knob & dial 4.50 
Vernier furnished separ- 

ately if desired with 
knob .60 

r 

A New Thordarson 
6 to 1 ratio audio frequency am- 

plifying transformer. Designed 
for those desiring a higher trans- 

former ratio than our standard. 

Unusually high and constant am- 

plification without distortion over 

a broad band of audio frequen- 

cies. Core is twice the cross sec- 

tion of that of the ordinary ampli- 

fying transformer and is made of 

special 36 gauge silicon steel. 

The coils have low distributed 

capacity. The high "Thordar- 
son" standard has been main- 

tained throughout. 

6 to 1 ratio transformer $5.00 
31/2 to 1 ratio transformer 4.50 

Thordarson Electric 
Mfg. Co. 

500 W. Huron St. 

CHICAGO 

RADIO INSTITUTE 
OF AMERICA 

Conducted by the greatest and moat esperisnoed radio telegraph organisation In 
the world. 

Thorough training given in radio operating, trails, all systems, including the latest 
aucceesfol commercial radio development of the G. B. Company, which, is one set, com- 
bines radio telephony, oontinnoua wan telegraphy, end intesrapted oontinueus wave 
telegraphy. This apparatus now installed In ear school room. 

Tuition Ten Dollars per month, for dther the day or evening moutons, or both 
combined. 

Pro/pods. wwaatf sn request 

RADIO CORPORATION OF AMERICA 
Phone Douglas 3030 331 New Call Bldg., San Francisco 

98 Worth St., New York. Phone Franklin 1144 

Tell them that you saw it in RADIO 

Confirmed from page roe 

waves impressed upon antenna 1, and the al- 
ternators 19, 20 and 21 are arranged to sup- 
ply different audio frequencies. At the re- 
ceiving station, a plurality of receiving cir- 
cuits may be provided, each tuned to its own 
special audio frequency so as to receive ergg 

nals transmitted by one of the keys 28, Z9 
and 30, or else a switching arrangement may 
be provided to connect a single device so as 
to be sensitive to any one of the plurality of 
audio frequencies. 

J. Bethenod, Pat. No. 1,427,350: Aug. 
29, 1922. Radiotelegraphic Coupling. 

In order to prevent circulatory currents be- 
tween armature section C. C and C of a 
high frequency alternator, they are each con- 
nected to individual transformer primary 
coils T', T' and T, while their secondaries 
are connected in any appropriate manner to 
the antenna A. Further in order to decrease 
the dielectric stress, the midpoint of each of 
the armature sections is connected to the 
midpoint of the corresponding transformer 
winding, and all these midpoints are con- 
nected to ground at E. 

LEVERS TO THE EDITOR 
Continued from page 34 

to allow some wild ham with $8.16 worth of 
second -band five -and- dime -store junk to put 
$3000 pr $4000 worth of apparatus out of 
business. Even if the "novice" could afford 
to change, I doubt the results. I frequently 
use my G;ebe CR -8, and there is the spark 
"frog" strong at 400 and annoying at 360. 
On my Westinghouse RC, the spark blan- 
kets everything for the entire range, and 
putting in the loading coil -1800 to 2800 
meters -makes no difference, excepting that 
he is stronger, if anything. But, of course, 
sparks can't be heard above 200 meters! 

As to the comparative value of the ama- 
teurs' code and the broadcasting program, 
only one idea can prevail. The broadcast 
is by far the more important of the two. 
The amateurs are always yelling: "Look 
what the amateur has done for radio!" but 
they seldom get down to concrete facts and 
say what he has done. And when they do, 
you usually find out he wasn't an amateur, 
anyway. As to the amateurs "handling mes- 
sages, free of cost, for the public," they may 
-and probably do -shoot a lot of semi -use- 
less stuff into the air which wouldn't other- 
wise be there, but its value is doubtful, to 
say the least. The spark hog who is getting 
every one's goat in this town isn't doing any- 
thing but jam the air. His sending is rot- 
tenly ragged, and he tries to "step on her" 
so fast that he is always falling over him- 
self. No one could possibly read him. At 
times he spends several minutes sending his 
own call, and at other times he just holds 
his key shut for twenty to thirty seconds. It 
is lovely, in the middle of a violin solo or a 
symphony orchestra number. But, of course, 
as he is "handling messages for the public, 
free of charge," all novices -and others - 
must grin and bear it and say how nice it is 
that sparks can't be heard on the broadcast 
wavelengths. 

So long as the amateur takes the position 
that the amateur is king, and that "the king 
can do no wrong," just so long is he going 
to have trouble. The letters of "A Belli- 
gerent Ham" and "A Reader" are starts in 
a decidedly wrong direction. The amateur 
should watch his step and not try to hog it 
all, as the tendency indicated by your cor- 
respondents seems to be, or he will find that 
the "novice" -who already outnumbers him 
twenty, or more, to one -will finally turn and 
rend him. And he will not find the rending 
pleasant. -A Novice 
Decatur, Ill. 
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The Warren Radio Loop 
Brings Your Set All Inside 

Removes the danger, the nuisance of 
static and interference, and the damage 
by weather -all the hindrances of en out- 
door aerial. The radio entertainment is 
clearer, stronger, much more enjoyable. 
The Warren Radio Loop takes up prac- 
tically no space. Goes under a table, in 
any corner or odd space. Covered to ex- 
clude dust and moisture. Can't get out 
of order. 

18 Inch Directional Loop 
Pivoted so that., with a honeycomb coil, 

Iou can pick up stations in all directions. 
ndispensable for Armstrong Receivers, 
Portable and Mobile Sete. Highest type 
aerial. Sold at most good dealers. Send 
for Bulletin S-102. 
Typa A-737 assn) 6 s310.00 
Typa A -7236 (171000 mater.) 6 

inches square -non -directional I2.00 
Type B-2537 (300-700 meter.) 16 inches 

equarrdirectional 20.00 
Typo BL-2520 (200 -113.000 meson) with 

honeycomb coil. IS inches square- 
directional 25.00 

V -DECO RADIO MFG. CO. 
ASBURY PARK, N.J. 

Dept. C 

EASY HOME 

RADIO COURSE 

7 Volumes 
Edited by Gen. Squier 

$3.00 Per Set 

Pacific Radio Pub. Co. 

Pacific Bldg., San Francisco, Calif. 

Na-aid 
De Luxe 

V. T. Socket 
Caotaet strip of haunted firmly 
wind et pima resrdls oriation in bngee. No 
open current trouble pomible. Socket moulded from gen- 
atae CaWanite. Practically unbreakable. Speoni Pie- 
tooted stet, with exterior reinforcement. Unaffected by 
but of balbs or eddsring fro AS sum metal eliminated, 
aiding reception. May be owl for 8 Watt power tube. 
SEhest quality thraag oat. Price 7fio. 

Special proporlUon to dales and jobbers 

Alden- Napier Co. 
52 Willow St. Deal. H Springñeld, Maas. 

DEALERS 
Are you ready for the holiday 
trade? Are your connections of 
such a nature that you can depend 
on RUSH ORDERS being put 
through on time? We can guar- 
antee prompt delivery, and our dis- 
counts are most liberal. 

We Are Jobbers For 
Grebe Receiving Sets 

Murdock Products 
Baldwin Phones 

Federal, Fada and 
Radio Shop Products 

Write for our special 
proposition "A" 

The Radio Shop 
OF NEWARK 

415 Orange Ave., Newark, N. J. 

STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC., RE- 

QUIRED BY THE ACT OF CON- 
GRESS OF AUGUST 24, 1912, 

Of RADIO, published monthly st San Francisco, 
California, for October 1, 1922. 
Sate of California, 
County of San Francisco, u. 

Before me, a notary public in and for the 
Sate and county aforesaid, personal! appeared 
H. W. DICKOW. who, having been duly sworn 
according to law, deposes and says that he is 
the Business Manager of RADIO and that the 
following is, to the best of his knowledge and 
belief, a true statement of the ownership, man- 
agement, etc., of the aforesaid publication for 
the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in 
section 448, Postal Laws and Regulations, 
printed on the reverse of this form, to wit: 

1. That the names and addressee of the 
publisher, editor, managing editor, and business 
managers are: 

Publisher, Pacific Radio Publishing Co., Inc., 
Pacific Bldg., San Francisco. Editor, Arthur H. 
Halloran, Pacific Bldg., San Francisco; Man- 

g Editor, none. Business Manager, H. W. 
Dickow, Pacific Bldg., San Francisco. 

2. That the owners are: Arthur H. Halloran, 
Pacific Bldg., San Francisco; H. W. Dickow, 
Pacific Bldg., San Francisco. 

8. That the known bondholders, mortgagees, 
and other security holders owning or holding 1 
per cent or more of total amount of bonds, 
mortgages, or other securities are: None. 

4. That the two paragraphs next above, 
giving the names of the owners, stockholders, 
and security holders, if any, contain not only 
the list of stockholders and security holders as 
they appear upon the books of the company but 
also, in cases where the stockholder or security 
holder appears upon the books of the company 
as trustee or in any other fiduciary, the name of 
the person or corporation for whom such trustee 
is acting, is given; also that the said two para- 
graphs contain statements embracing afant's 
full knowledge and belief as to the circam 
lances and conditions under which stockholders 
and security holders who do not appear upon the 
books of the company as trustees, hold atosk 
and securities in a capacity other than that of a 
bona fide owner; and this afifant has no reason 
to believe that any other person, association, or 
corporation has any interest direct or indirect 
in the said stock bonds, or other securities than 
as so stated by him. 

H. W. DICKOW, 
Business Manager. 

Sworn to and subscribed before me this 21st 
day of September, 1922. 

(Seal) JOHN WISNOM, 
Notary Public in and for the City and County 

of San Francisco, State of California. 
My commission expires August 14, 1928. 

Form 8528. -Ed. 1922 
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GET INTO COMMERCIAL 

RADIO 
The Most Es dIy 

Growing Field Today 

$2,500 to ;10,000 a Year 
Positions are Waiting 

No field is growing faster than Radio. 
No field has more to offer to the trained 
man. What's more important, a man can 
prepare himself for a good -paying po- 
sition, with short hours and clean, pleas- 
ant work, in a remarkably short time. 
Ernest Bostwick completed our coarse in 
only ten weebl Think of it, you can be 
a trained radio man ready to take po- 
sition in one of the big land stations by 
next summer. Or, if you want to travel 
and see the world, you can take charge 
of a ship station. It would take you 
three or four years to learn most any of 
the modern professions and then, after 
you finish, you would have to work hard 
for your salary. But not so with radioI 
It le an uncrowded, `rowing field, where 
the work is interesting, the pay good, 
and the hours short. Everybody re- 
spects "wireless man," too. No knowl- 
edge of electricity required. It you can 
read and write, you can get into Radio. 

y.RaRN AT HOME DURING 
SPARE TIME 

The National Radio Institute has revo- 
lutionised home radio instruction. We 
have trained 10,000 men since 1914, and 
the field is now calling for tboneanda 
more. Our course is one of the few that 
hue been recognised by the United States 
Government. Radio is a fascinating 
study, too. Think of messages -code, 
voice and music -Aytng through the sir 
at speed of 188,000 miles a secondi 
You can learn to pick them up quickly 
and easily. And you can learn to design, 
build, install, maintain and repair the 
sets that transmit and receive these mes- 
sages. With four to six months' instruc- 
tion with the National Radio Institute 
you can get training that will bring 
you more salary to start with than you 
would receive after four-year college 
course. 

Instruments Furnished for Practice 
National Radio Institute training is 

practical training. We supply you with 
instruments that give you actual practice 
at home. You learn the code with the 
Code -o- meter. Our course quickly quali- 
fies you for a let Class Commercial Li- 
cense which is your passport to the big - 
pay Jobs up to $10,000 a year, waiting 
for you in this great field. Our employ- 
ment bureau masts all graduates to 
positions. 

FREE &BOUT a ROOK 
We cannot begin to all ou all the 

interesting things about radio that you 
should know. Send for our big book, 
"How to Learn Radio at Home. " It's 
Free. Read all about our remarkable 
short -cut course, 
our 4 RADIO IN- 
S T R U M ENTS, 
and how we 
quickly qualify 
you for a Com- 
mercial License 
in your spars time at home. 
Send the coupon 
or a postal TO- 
DAY. 

National Radio Institute 
Dept. 1280 Washington, D. O. 

National Radio Institute, 
Dept. 1280, Washington, D. C. 

Gentlemen: Send me your free book, 
"How to Learn Radio At Home." Tell 
me about your Home Study Course and 
how when I graduate you help plies me 
in a good position. (Please writs 
plainly.) 

Name Age 

Address 

City State 
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ARE YOU FROM MISSOURI? 

,h 

^, - ` : . . . . 

Mounted Unmounted 
$4.50 $3.50 

Mounted Type A 201 
In one month tic Transformer has received approval from Main to California. 

THEN TRY THIS 
Giblin Audio Frequency Amplifying Transformer. Designed for use with atendard ampli- 

fying tubes. Maximum amplification without noise or distortion. 
May be placed in any positron without pre-msgnetie coupling or squealing. 

Pawtucket, Rode Wand 

STANDARD RADIO & ELECTRIC CO. 
Liberal discounts to dealers 

`6 LORAIN" 
The coupler with the 

perfect mounting. 

Pat. Pend. 

Loose windings, twisted trip that 
break, noisy rotor connections, and 
wobbly shaft are enough to make any- 
one mad ; use a Lorain Coupler and 
rid your set of these troubles. This 

coupler is designed to WORK. 
Price $5.50 Post Paid. 

If your dealer cannot supply you order 
direct. - Dealers write for discounts. 

For complete description send for 
circular C2. 

Lorain Radio Supply Co. 
Lorain, Ohio 

ROSS RADIO SERVICE 
693 Misston St., San Francisco 

MICON 

ALL CAPA 

Price 25c to $6.00 

ANTENELLA 

,nrc A11110-7 

No antenna or aerial seeded 

At your dealer's -$2.00 
If he can't supply you send purchase 
price and you will be supplied 
promptly without further charge. 

CHAS. FRESHMAN COMPANY, INC. 
97 Beekman 8t. New York City 

Our 3 Factories 
are dedicated to building only the finest radio 
apparatus. Every one of ourcom leteoutfiteand 
eeparate parte carnes our unqualified guarantee. 

MADV I 
Receives wireless telephone, 
music and speech in 30 miles 

$15 complete radius, telegraph 300. With 
antennae and insulated wire, 

headphone, switches, etc. Range 180 to 2600 
meter.. Nothing additional required 
MARVEL In cabinet, Providfoa atsaterppibdactivity 
DE LUXE en tenne.eitche , eto. Gip{ . f25 

as 

AL.. e.sgl t. i.. dkith paie s.,ed. pm. poule.{ ewrssiitsswdty at sial 
FREED- EISEMA N RADIO CORPORATION 
255 Fourth Avssm. Now York, N. T. 

Tell them that you saw It in RADIO 

CALLS HEARD 
Co ,1!i e a e:f from rage 96 

By lye, Y. M. C. A., Dayton, O. 
liege lbs, lent. lgv. lam, last, Jawl, Yigd, ' ekl, 21e, lx I. 2xq, 3afb, Dupe :3bhm, 

:31mw 3ckl. :3d11, ado. ago, 3gr, 3h1, 3iw, 31r, 
3nb. aut, 3tb, 3vw, 3zo, :inv. 4/ix. Odi, 4en, 
41g, lid, 4gh, Scy. 5da, ;di, 5da, tek. 501, Sow. 
+fj, 5fv, 5ke, .";pr, spy. Spx, 5yi, 5sx. Suo, 5xd. 

tara. mia. Giza, ecc, Sacb, Sarh, Sacw, raid, 
Shgd, Sego, ?aim. Hajw, Aaly, esame, soft, Kalb. 
Suoo, yard. Saps, r. a,.j, Sala, trave, Surf, iawk, 
-awl,. Sawa. Antic, Serb, Saxe, hard, Hazen, 
.Shoe, t;bbv. Sh. y, -lids, Midi', Shea, She(. Sidra. 
,'b(n. Hl,f, dhse. 8bk, Sl,ke, ' hjs, Sign. Sebo,;, 
.Shpj, Std., Sir!, 8Iio, Sbae, ALtI, Aionl, ebuo, 
yivh, 'bei. 8bwk, Abxm, 8bx, Sbyp, .Serb 
' bin, übx, 'dk, Srei. Mrfp, 8cgx, Scion. 8'j,.. 
Srke. +elevi Hckz. 8c111i, 'Cbp. heur, Sewr. Seri, j, Sdz, 8fv, ëgm, Aiq, Hlitt, iene, Boe, 'on, Sox. 
Agin, Nab. std. Stj. Arr., 9aap, Oahh, Oahu, 9aep, 
trae, :tabiu, +al: )' 9agin, gala- a1, gai g, 9all,f. 
?urta, Oanq. Oupr. 9npw, 9aur, !eaux, ilaw, 9nwrn. 
Ht,w'a. Dear. Hnxh, 9axn, Dias, 9aye, Dia, 9hai. 
9iae, Hhda, 9hcx, P!,,-t 9bft, Obhe, Ohik, 9bj, 
91.ft. 9bkj, 96kp, Hb1A, lhly, 9binn, Oino, Hhuk. 
960p, Dips-, 9t;rk `.+ ha. 9cbu, 9c'1, ycdr, 9rdg. 
9'Vn, 9.gz. Orli :+cp. lcja, 9eva. Oewg, 9dae, 
table, 91gu, 9dhr, 9dky, 9dpl. 9ded, !+d,:m. Odu. 
n,lwk, t+dyn, vile. Ohm Ogle, 9Ìu 9kwv. 91q. 
!line, 9me. 9tnjc, 9pd, `rpQ. Hpu. Ogle. 9qx, Oahe 
!inz, 9u:;, Dane, 9ynh, ?yen, 9yu. 9xt, tze, 91x. 
9z:f. Sze, Orn. ilio.- --3dh. 

A hove stations all ioard un one wire antenna 
Ietwecn steel: hnl!diugs. SYl; would like to 
know why atnatrure don't listen in on 3 
meters 0/1.i:0 in a while. RFCs t+j K. W. Suo 
.r!e spark is ltPl vy, anywhere east of the 

Inrk.es. but nu one to work while we are on 
that evase. Siero patting our C. V. on ß,ìn 
on tern ,. f .d wr can nt leant do a little work. 
:.t .n,.o unir :3:5 meter ,.park soul,{ he enster r t, un 7 

By 9DR, 1830 Stevens Ava, Minneapolis, Minn. 
C. W.: lxu, lyk, lbko, lends, 2 p, 2gr, 2k1, 

21m, 2, 2qa, 2sk, 2br 8bs, 811, Bgk, gip, 81r, 8pb, 
Spa, eso, 8sw, Baló, 8ajd, Baum, 8aay, 8bhm, 
Bina Bbvc, 410, 4dq, 4eb, Oft, 4jk, iba, bde, 
5dÌ, ido, bek, (bel), bfb, 51m, .bje, (5ke), 61b, 
Sins, bnc, (bnv), 5nk, Spx, S(1e, Oaf), ham, 

buo, bvm, Sxd, 5sa, Ssb, beef, Sana, Soap, 
5da Ssag, Seaw, 5sas, Bop, 6ce, Sea, Sen. 
(Oka), py, 6abx, (Barb), Sasj, Oswt, Sbmn, 
(6besf Sebr, (Band), 71u, (710) 7sb, 7so, 71u, 
7afw, 7bws, Sob, Ban, Bar, (Sbo', Sci, 8t Bib, 
13kg, flow, 8qÌ, lqk, 8ep, Bvy, Owe, Sze, 8zh, 
By (ese), Bav, Sex, 8ss, Baer, Bain, Sage, 
Beim, Sato, 8alw, Sajpp, Bejr, Sskp, game, Bulb, 
Saos, gago, Baer, 8at1, Situ gawp, 8awt, flaws, 
gasp, Bash Sbdo, Sbdu (S6dv) !bed, (8btm), 
Bbke, 8bnj, 8bpl, Bbtt, (8bux ), Bbvr, Biwa, 
8bzh 8bxx, Beak, Stay, Bebe, Bogm, (Begp), 
eegx, 8cjh, (Semi)), 8epx, (Scup), Bear, lean, 
8cyt, (Buse), (9cP), (Pez), (elk), (911), (Ply), 
(Opa), (Dun), (Ose), (9sn), (Pair), (PanaQ), 
(Pao`), (Pique), (9squ), (Oaye), (Pict), 
(Pbed), (9bhq), (9bj1), (9bmn) (PbgQw), 
(9bvy), (Pbzt), (Pea), (Dees), (PSI), (9efw), 
(Pc g), (9chm), (9dba), (Odcf), (9dbs),- 
(9dky), (Odem), (9dvw), (9saf). Can. -coo, 
8ji, 4bv, 91w. 

pk: (5xac), (Babe), 

By 9OIP, St. Paul, Minn. 
All C. W.: lzm, lzn, labs, lbgf, lbkq, 

lcmk, 2gk, 2gn, 2gr, 21o, 2m1, 2ns, 2nd, 2wb, 
2xq, 2sk, tat, 2agc, 2apa, 2awf, 2awl 2aws, 
2ayv, 2bea, 2bfs, 2bgl, 2bgm, 2bns, 2bgd, 2bqe, 
2brb, 2ckl, 2cgs, 2zapp, 8bg, She, Sec, Sog, 8dh, 
3f. 8iw, Sjk Sink, erf, Syb, 8sw, easy, Safb, 
Bans, 8apr, 8agh, 8bij, Shit, 8bnu, fiber, 8bvo, 
4bq, 4bv, 4by, ado, 4.b, 4eh, den, 411, 4gh, 
4jk, Oki, Scy, 5da, 541, beg, bek, Ser, 5fe, 5j1, 
5ko, bmb, 5mo, ink, inn, bur, 5of, bpi, 5pf, 
5pv, bp; 5q1, Srb, bek, ham, btj, Stu, buk, 
bun, Suo, bra, bent, bvo, bra, bar, bee, ban, 
Snag, beam, baby, Saeo, brad. (ism, Bak, Boo, 
Stu, Sgr, Oka, Oabz, Seed, Ober, Sued, 7gk, 
71u, 'Igo, 7ev, 7afw, Bbk, Biro, Sot, Sgt, Bit, 
Bmi, Sow, Spf. 8zg, Syn, Ser, gsx, Bas, Silo, 
Bank Barn, Sbdo, 8bke, Bbrm, Shad, 8bsy, 

9b4Ì 9br , glebe, 9ccv, 9ctr Oder, 9dk P9d pI, 
9zac. Can.-8co, 8dh, 8ds, 8jk, 8nb, 4bv, bjb, 
961, Saw, Oyu. 

By SEA, 343 Bo. Fremont Ave., Loa Angeles, O. 
All C. W.: (Can. 4bv), 5di, (5x d), brad, 

5sa -buzzer, (Oak), Oleo), (Sep), 6fb, 6gr, 
Bgx, 61o, Bnx, (6rd), Grm, evf, Saba, eajt, 
(Bsjh- voice), (Saar), Oagw, ( Barb), (6usj), 
(Bawt), (Ober), 8bmd, (bnw, (Ober), .bum, 
6:b-voice and music, (Said), Bat, Gab, tisi, 
Sax, (6aac), Seaf, 7bb, 7dp, 7jw, 7os, 7so, 
lib), 7c1- voice, lab, 7sb, 7so 7so, 8cf, err, 
9dr), (Ope), 9amb, 9awm, Obed, (9141), gene, 

(9dim), gam, 9ysj, (Oast- voice), klp -voice 
and music, kin -voice and music, kdpu, kdpv, 
kfay -buzzer, kfbk -busser, voice and musk. 
nrre -buzzer, wwv and way. My 5 watts A. C.-C. 
W. was also heard by Canadian Sej, Scan, Bib, 
9aog, Baps, 9sgm, 9bed, Oblg, 9bxt, 9ctr, 
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Radio Supplies 
All Standard Goods 
Immediate Deliveries 

Distributors for 
EALDWUI, BRAND'S and TROST PHONES. 
MONROE RECEIVING SETS. Atwater Kent, 
Choker Chelsea Thordereen, Burgess, Cunning- 
ham, Magnavoz, and many others. 

COMPLETE lins. Largest Moak is the 
middle west. 

Write for Catalogue 
DEALERS' ATTRACTIVE DISCOUNT 

American Radio Mfg. Co. 
DepL N 

107 E. 13th St. Kansas City, Mo. 

N Bv0 
BATTERIES 
FOR RADIO 

222- 45 & 105 }/0 S 
.1 ' ' 1,,,------ / Z ' a 1 

_-Sy`t 
S i 

N ii) ISELESS 
DEPEN DAB LE 
GUARANTEED 
ASK YOUR DEALER 
NOVO !NAtiL'FACTLIRI\G CO. 

494 -.:38 w. s.i! . 

\F.K' C)ItK 
531 SO.DEARBORN ST.,CHICAGO. 

free! 
TYPE 600 
MICADON 
OUe111ER CONDENSER 
AND liAD1O CORA 
PAT. JULY a, 1020. 
QTN te ..n M1f .gwD,110 

Send one subscription to 
"RADIO" and you get this 
Dubilier Micadon - free! 

State type when ordering 

"RADIO" 
Pacific Building, 

San Francisco, Cal. 

--.-------.--i 
* * RADIOADS * * 
A CLASSIFIED ADVERTISING SECTION READ BY BETTER BUYERS 

The rate per word is five cents, nat. Remittance must accompany all advertisements. 
Include same and address when counting word.. 

FOR THE JANUARY ISSUE MUST REACH US BY DECEMBER FIRST 
1/1)4M-RIMIMIll IIIMIM111-MP - 
TRANSMITTING APPARATUS 
500 cycle Telefunken quenched gap Transmitting 
set for sale. This Tranamltter radiates 12 am- 
peres on 875 meten and 11 am ere. on 200 
meters. Motor Generator with 1 hone power 
Wagner Induction motor. D. end of the 
motor generator is used for exciter and is good 
for 25 amperes at any voltage up to 85 for 
charging storage battery. The Wagner Motor 
is worth $90.00 alone. The following meters 
are included: 0.1500 watt meter, 0-250 volt- 
meter for 500 cycle use, 0.10 ampere 500 cycle 
ammeter and a frequency meter. Also necessary 
field rheostats and switches. Telefunken trans- 
former, quenched gap, mica condensers, wave 
changer, two loading inductances, and 0-20 amp. 
thermo radiation meter. Will sell for $250. 
For further details write to F. L. Wiener, 
Radio 6ZQ, 1906 Chestnut St., Berkeley, Calif. 

Genuine German Tdsfunken H. W. Amme- 
ters with Beale reading of 0-4 amps and adjust- 
ment for temperature veriatlona. Ißrand new, 
very exact, with original seals unbroken. 
Diameter 24 Inches; regular price $8.50-spe- 
cial at $8.95. Add 20e parcel post charges. 
Send tic in stamps for descriptive matter. E. 
Tiebout, 68 79th Strom. Woodhaven, N. Y. 

RECEIVING APPARATUS 
WESTERN ELECTRIC HEADSETS, while 

they last, No. 10020, the $15.00 grade, pre - 
paid for $11.25 each. A few only of the former 
$12.00 grade st $9.25 each. Grab this bargain 
as we have only fifty sets. Radio Supply Co., 
P. 0. Box 842, Phoenix, Arizona. 

All ports and accessories for radio you can 
buy from manufacturer cheap. Get price lint. 
Continental Electric Co., 107 E. 129th St., New 
York City. 

A BARGAIN -Two variable condenser .01 
mid. each. From Marconi 107A Tuner. Excel- 
lent for long waves; self shorting switch. $10.00 
each, postpaid. D. Linehan, 984 Galt Ave., 
Chicago, Ill. 

Two Step Amplifier $25.00; Honeycomb Re- 
generative including coils and Radlotron $45.00; 
Variometer Regenerative Including Radlotron 
$45.00; Homcharger $12.00; Radlotron De- 
tector $8.50. Box 205, Williamsport, Pa. 

25 Mile Receiving Set Complete $14.00. Also 
Regenerative units and parta at a bargain. 
Write for circular. Alexander Jurek, 2642 Bal - 
lou St., Chicago, Ill. 

Several A- batteries, Willard, 6 volt 90 up- 
pers hours, new, $10.00 each. Robertson, 1690 
Broadway, Alameda. Phone Alameda 1686 -J. 

Ten per cent discount on all standard radio 
goods. Prompt service. Superior two step 
Amplifier $25.00. QBT Radio Service, Williams- 
port, Pa. (81) 

FOR SALE OHEAPI $100 Receiving set like 
CR -9, for $60.00. Also Magnavox for $85. 
First Claeel Ralph, Haynes, 1280 American 
Avenue, Long Beach, Calif. 

MISCELLANEOUS 
RADIO EXPERIMENTERS WIND YOUR 

OWN HONEY COMB AND SPIDER WEB IN- 
DUCTANCES with the "RA -GAR UNIVER- 
SAL" COIL WINDER. (Patent Pending). 
Milling machine accuracy in wire spacing guar- 
anteed. Makes all Standard Honey Combs 25 
to 1500 turns, including coils for Armstrong 
Super -Regenerative Circuit, Lattice wound Van - 
ometers and Variocouplen; also Spider Web or 
Basket Wound Inductances. Average cost per 
coil, Five to Ten Cents. Simple enough for a 
child to operate; no experience necessary. Boys 
make coils for profit. Professional Model makes 
all of above coils, $4.50. Amateur Model for 
Honey Comba only $8.00 -full instructions in- 
eluded with each winder. (Include arcel post 
for two pounds.) Immediate delivery. No 
stamps. 'RA -GAR UNIVERSAL" COIL 
WINDER COMPANY, Dept. 5 -A, 842 22nd 
Avenue, San Francisco, Calif. 

FOR EXCHANGE -1916 Obevrolst "490" 
Chassis, in good running order, for Magnavox 
and Ma vox Power Amplifier, complete with 
bulbs. C.E. McCartney, 901 Chapala SL, Santa 
Barbara, Cal. 

RADIO WORLD, TICS GREAT NATIONAL 
WEEKLY- published every seven days with all 
the latest news, developments and pictures of 
the radio field. 15e a copy. $6.00 a year (52 
numbers), $8.00 six months, $1.50 three months. 
Special to radio madera. Send $1.00 and we 
will send you the next eight lasses of RADIO 
WORLD. Pub. °IDos, 1498 Broadway, ( w 
York. 

NOTHING BETTER FOR CHRISTMAS than 
a subscription to "RADIO" for your friend. 
Magazine subscriptions are a lasting gift the 
whole year 'round. Bend as the name and ad- 
dress of the person to whom on desire to send 
RADIO and we will advise him of our gener- 
ous gift in the form of a beautiful Xmas card. 
His subscription will start with either the De- 
cember or January issue, as stated by you. 
Send $2.50 today. Avoid the rush. "RADIO," 
Pacific Building, Ban Francisco. 

EASY COURSE IN HOME RADIO, by Gen- 
eral G. O. Squier; complete volume of radio 
instruction In the form of seven books, contain- 
ing hundreds of Illustrations and diagrams. A 
most suitable Xmas sift. Price per set of seven 
books only $8.00, postpaid anywhere. 
"RADIO, ". Pacific Building, San Francisco. 

TWO PAGES OF AMATEUR CALLS OF 
THE 6th DISTRICT will be published weekly 
in "BROADCAST PROGRAM," a 82 -page 
magazine Mimed by the publishers of "RADIO. 
First issue out on November 28th. Contains all 
broadcast programs for Central California. 
Price per copy, 5 cents. By mail $1.00 for six 
months. 'RADIO," Pacific Building, San 
Francisco. 

Salesmen that bave been or are calling on 
electric or radio trade, see Mr. Rice, 6811 N. 
Clark St., Chicago. 

Announcing 
the Publication of - -- 

"Broadcast Program', 
$.00 

for 6 
months 

(25 issues) 

Pacific Radio 

A 32 -page weekly magazine containing programs of all 

Central California Broadcasting Stations-6th District 
Amateur Call Letters -interesting stories and photo- 

graphs and a number of feature articles. 
Price Sc Per Copy 

Pub. Co., Inc. Pacific Building., S. F. 

Teil tb that you saw it in RADIO 
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These two pictures compare the thick- 
ness of the standard variable air 
condenser and the Dubilier Variadon 

TAe New Variadon 
No thicker than an ordinary dial 

THE following are the more 
remarkable features of the 

new Dubilier Variadon, the 
first practical mica variable con- 
denser: 

1. It is no thicker than an 
ordinary dial. Yet it serves the 
purpose of an air -condenser 
with several dozen plates. 

2. It can be mounted on any 
convenient part of a receiver 
case (front or rear of panel) . 

3. its adjustment cannot be 
destroyed by ordinary shocks, 
falls or vibrations. ,Hence short- 

circuits are practically impos- 
sible. 

4. It makes the vernier un- 
necessary. 

5. It can be used as a grid - 
leak condenser, so that new 
tubes or different tubes can be 
adjusted to suit the receiving 
set. 

Capacity .0004 or .0006 
mfd. Retail price $2.50. 

Capacity .001 mfd. Retail 
price $3.00. 

Supplied complete with dial 
and knob. 

alter famous Dubilier Products : 

Dubilier Micadons 
Meadow are little mica con- 
densera which reduce tube 
noises. Made in a wide range 
of capacities. Price 35 ants 
to 31.60 each, according to ca- 
pceity. 

The Ducon 
Screw the Dawn in any lamp 
socket and thus do away with 
Ms antenna. The broadcast- 
ing salon owner in loud and 
clear. Price 111.60. 

The Du -rec 
chemical rectifier of which 

?Tory ppoott is senilitye. No 
at- whisker" adjustment nec- 

essary. Does not oxidise with 

a age. 
Price, mounted, so cents 

Mt 110 

D IE Condenser enser 80 
Radio Corp. 

48-50 West 4thSt. N.Y. 
Distributors and Branch Offices 

San Francisco, Cal. 709 Mission Street 
St. Louis, Mo. Syndicate Trust Bldg. 
Washington, D. C. Munaey Building 
Chicago, I11. 33 So. Clinton St. 
Atlanta, Ga. Forsyth Building 

Distributed in Canada by General Electric Company, Ltd., Toronto 

Tell them that you saw It In RADIO 
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Remler Panels Make An Ideal, 
Economical Receiving Set 

11, i! p tI', r 1 tait Iiii.thittaitHs' rtt 
i:Lifl 1fl h 4.f c,rxt;it.. 

:It 11'J, r 111111,, kk r $1- .1- 
I1410 Hut -..ry ha. H ill rt., r %%it icaittri .4 
tr o Ni, ia,,, ,. 

th. ,;.t kt .i1;.; :LIpc;Lr 
$ I h 

1,1 h$r Ini! fit 1:1,11 r itl 1,trui- ia-dy 
littttalct1 irt a iittdi 

.irc 1Nt I tA, I --, 
t.i, it.: . I' 1,:;!1, .1 Cr 11.11.11 IA:I!' 11) 1.1 

,Li t-, citt;.i..s, it Ill rill: i .1 ICt_l'1,1!1;4 
; .)11 ;.I .; I. .! 1 

A1;4, ,... ' r, . I i 1..1-I.., ;1 $$1..;11'' ;I 
t $ l i l t r I t 1 , a .;.;II. I 4" I r. pl 
1 , 1 r - , I i t , ,it t.. t.1 tiii 
1:T;I 1flit la irt Lit iI lI'11111' .1111: 11.1 1, 

.F11% ...,r.:7711)t.it,...- 1,. 41,1 I1I l'd i fitrin a 

¡mitt, ry. Ht. tl`.'; ; r. 

10. f PI fr ,..1 t LOA,' ... 'i r. .1111,11:pitt(11.., rip- 
i. .f 

The Remler Technical Bureau is at our Sersne. Address your problems to Dept. R 

REMLER RADIO MFG. COMPANY 
FACTORY ANT, HOME OFFII 

248 FIRST STREET 
SAN FRANCISCO CALIF. 

EASTERN SALES OFFICE 

154 W. LAKE STREET 
ILLINOIS 



or coftwe or sfzyscraper 
This will be 
A RADIO 
CHRISTMAS ! 

because there are now radio sets so su- 

premely simple anyone can operate them, so 

compact they are adapted for use in any 
location from the tiniest cot!atge to the tallest 
skyscraper, so efficient that broadcasted pro- 
grams may be received from stations both near 
and far with perfect ease and clearness. 
Such a set makes an ideal Christmas present, 
and you don't have to accept a substitute 
either, if you will go to the best radio dealer 
you know of and insist he show you the : i -l' 
qucrlitu line. Two rt rn<rrkable sets from the 
AT line are shown !x low. 

The Oard Phantom Receptor 

.._ 
. I;,.0 I ,. ,. t II J[1 

it-ll it t:::l In I, , ll li. I .I I:'.i,. III t . ,Irr .' bl ant. 
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ratiuil. /l r ¡i^,,, .ttt r a.r1,1! .. 1 rnrr!on 
I ILtitnt .Il <t 1,01 ,.,tt :r:l! lt.tntc. 111 .41111 

-1.!t 11111. 

I t 

Type AR -2 Receiver Detector 
and two -stage Amplifier 
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Atlantic eiPacifie Radio S ;1.pplie s Co. 

646 Mission St. r San r c'r wisco, Cal. 

I ..... MM roAMCIlCO 


